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Sediment TMDL for the Yazoo River Basin Delta Region

FOREWORD

This report contains one or more Total Maximum padads (TMDLSs) for water body segments
found on Mississippi’'s 1996 Section 303(d) List lofpaired Waterbodies. Because of the
accelerated schedule required by the consent dewesyy of these TMDLSs have been prepared out
of sequence with the State’s rotating basin apfrodbe implementation of the TMDLs contained
herein will be prioritized within Mississippi’s rating 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.

Conversion Factors

To convert from To Multiply by | To convert from To Multiply by
mile? acre 640 acre %t 43560
km? acre 247.1 days seconds 86400
m’ ft> 35.3 meters feet 3.28
ft> gallons 7.48 ft gallons 7.48

ft> liters 28.3 hectares acres 2.47
cfs gal/min 448.8 miles meters 1609.3
cfs MGD 0.646 tonnes tons 1.1
m° gallons 264.2 | g/l * cfs gm/day 2.45

m’ liters 1000 ug/l * MGD gm/day 3.79
Fraction Prefix Symbol Multiple Prefix Symbol
10" deci d 10 deka da
10? centi c 16 hecto h

10° milli m 10° kilo k

10° micro M 10 mega M

10° nano n 18 giga G

10%2 pico p 162 tera T

10%° femto i 10° peta P

1018 atto a 16 exa E
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Sediment TMDL for the Yazoo River Basin Delta Region

TMDL INFORMATION

Tablei. Water Body Listing Information

MS266E Bo-Bo Bayou Panola Sediment/Siltation
Near Curtis Station: From headwaters to confluemtte Ash Log Bayou

Quitman

MS269E Opposum Bayou Tallahatchie

Sediment/Siltation

Near Lambert: From headwaters to the Tallahatehier
MS270E East Levee Creek TaIIahatchie{ Sedimentf®ifta

Adjacent to Panola Quitman Floodway from Robinsaydi to confluence with Tallahatchie River

MS274E Cassidy Bayou C°"?"”°ma Sediment/Siltation
Quitman

Near Mattson: From headwaters to watershed 276dsy where Cassidy Bayou turns east
MS275E Cassidy Bayou Quitman Sediment/Siltation

Near Tutwiller: From watershed 274 boundary toesgtied 277 boundary

Coahoma
MS276E Hopson Bayou Quitman Sediment/Siltation
Tallahatchie

At Tutwiller: From headwaters to Cassidy Bayou

MS277E | Cassidy Bayou | TaIIahatchie| Sediment/Siltatio
At Webb: From watershed 275 boundary to the Tatiehie River

MS312E | Lake Cormorant Bayou | Tunica Sediment/Siltation

Near Prichard: From Johnson Creek to the ColdwRitezr
MS313E | Buck Island Bayou | Tunica Sediment/Siltation

Near Prichard: From confluence with Floyd Bayothe Coldwater River
MS318E | White Oak Bayou | Tunica Sediment Siltation

Near Tunica: From headwaters to the ColdwaterRive

MS319E Ark Bayou Tumca Sediment/Siltation
Quitman

Near Lula: From headwaters to the Coldwater River

MS320E Coldwater River Coah.oma Sediment/Siltation
Tunica

Near Marks: From confluence with Yazoo Pass to ynbitch

MS324E | McKinney Bayou | Tunica Sediment/Siltation
Near Hollywood: From headwaters to Tunica CutdfbAdoned Oxbow

MS343E | Oxberry Bayou | Grenada Sediment/Siltation

Near Leflore: From headwaters to the Yalobusha@Riv

MS345E | Patterson Bayou TaIIahatchieI Sediment/&ittat
Near Tippo: From headwaters to Southlake Bayou

MS346E | Tippo Bayou | Tallahatchie | Sediment/Siltation

Near Mehr: From headwaters near Effie to Highway 8
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Tablei continued. Water Body Listing I nformation

MS348E Ascalmore Creek Tallahatchie Sediment/&iltat
Near Paynes: From Ascalmore Canal to confluente Tippo Bayou

MS349E Vaney Creek UllEheies Sediment/Siltation
Grenada

Near Hugo: From headwaters to Tippo Bayou

Carroll

Sediment/Siltation
Leflore

MS352BE Big Sand Creek

Near Bright Corner: From watershed 353 boundathé¢oYalobusha River through Big Sand Creek Cutoff
MS352WE Teoc Creek Leflore Sediment/Siltation

Near Teoc: From headwaters to the Yalobusha River

MS354SL1E Six Mile Lake Leflore Sediment/Siltation
Sunflower

Near Nichols: From Bear Creek (MS354E) to BeareRi@1S354M1)

MS358E Snake Creek ell=s Sediment/Siltation
Humphreys

Near Belzoni: From Snake Creek Brake to the YaRiver
MS358TLE | Tchula Lake Holmes Sediment/Siltation

At Tchula: From headwaters near Cruger to the Yd&wer
MS365E | Unnamed Tributary to the Yazoo Riv4 Yazoo Sediment/Siltation

Near Zelleria: From headwaters to the Yazoo River
MS367E | Willis Creek Sediment/Siltation

At Yazoo City: From Highway 49 to the Yazoo River
MS371BLE | Black Lake Bayou | Coahoma Sediment/Siltation

Near Jonestown: From headwaters to confluencelvaikie Bayou
MS371E | Lake Bayou | Coahoma | Sediment/Siltation

Near Clover Hill: From confluence with Black LaBayou to the Big Sunflower River

Coahoma

Sediment/Siltation
Sunflower

MS373E Harris Bayou

Near Beverly: From headwaters at Richies Bayahédig Sunflower River including fork to Howdenkea
MS373HLE | Howden Lake | Bolivar | Sediment/Siltation

Near Alligator
MS374E | Richies Bayou | Coahoma | Sediment/Siltation

Near Sherard: From headwaters to confluence wéttigiBayou
MS375E | Hushpuckena River | Bolivar | Sediment/Siltation

Near Alligator: From headwaters to the Big SunfowRiver
MS376E | Black Bayou | Coahoma | Sediment/Siltation

Near Lombardy: From headwaters to the Big SunftaRiger

Sunflower

. Sediment/Siltation
Bolivar

MS377E Mound Bayou

Near Merigold: From confluence with Little Moun@ou to the Big Sunflower River
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Tablei continued. Water Body Listing I nformation

MS378E Burrell Bayou Sunflower Sediment/Siltation
Near Dockery: From headwaters to the Big SunfloRiger

MS379E | Jones Bayou | Sunflower | Sediment/Siltation

Near Roundaway: From watershed 377 boundary t8idh&unflower River

MS380E Porter Bayou Sunf_lower Sediment/Siltation
Bolivar

Near Indianola: From headwaters to the Big SurgloRiver

MS381E | Beaver Dam Bayou | Sunflower | Sediment/Siltation

At Indianola: From headwaters to the Big Sunfloweérer
MS382E | Lower Quiver River Tallahatchie| Sediment&gibn

Near Sumner: From headwaters to Parks Bayou
MS383E | Quiver River | Sunflower | Sediment/Siltation

Near Rome: From headwaters at the Lower QuiveeRiv watershed 385 boundary

MS384E Home Cypress Bayou Coahoma Sediment/Siltation
Sunflower

Near Rome: From headwaters to the Quiver River

MS385E Quiver River Lelime Sediment/Siltation
Sunflower

Near Moorhead: From watershed 382 boundary t@th&Sunflower River

MS388E | Bogue Phalia | Bolivar | Sediment/Siltation
Near Napanee: From headwaters to confluence vidarCreek

MS389E | Clear Creek | Bolivar | Sediment/Siltation
Near Lees Flat: From headwaters excluding Shédélte confluence with Bogue Phalia

MS393E | Jaynes Bayou | Sharkey | Sediment/Siltation
Near Rolling Fork: From headwaters to the Big $wér River

Sharkey
MS394E Silver Creek Humphreys Sediment/Siltation
Yazoo

Near Holly Bluff: From headwaters to the Big Samfer River

Sharkey

MS396E False River
Issaquena

Sediment/Siltation

Near Smedes: From headwaters to the Little SurfidRiver

Issaquena
MS397E Collins Creek Warren Sediment/Siltation
Yazoo

Near Eldorado: From headwaters to the Yazoo River

Issaquena

MS404E Steele Bayou Washington

Sediment/Siltation

Near Issaquena: From Black Bayou to the YazoorRive

Issaquena

MS406E Deer Creek Sharkey

Sediment/Siltation

Near Filter: From headwaters to watershed 405 tiayn
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Tablei continued. Water Body Listing I nformation

Issaquena

MSBGSND1E Big Sunflower River Diversion Channel
Warren

Sediment/Siltation

From HUC Boundary 08030208 to confluence with &&dyou

MSBGSND2E Big Sunflower River Diversion Chann V\\{/:;:f; Sediment/Siltation

From HUC Boundary 08030207 to HUC Boundary 08030209
MSCOLDRI1E Coldwater River Quitman Sediment/Siltatio

At Coldwater River: From confluence with Pompeydhito confluence with Old Little Tallahatchie

Humphreys

Sediment/Siltation
Yazoo

MSLOWAUXE Lower Auxiliary Channel

Near Silver City: From confluence with Yazoo Riverconfluence with Big Sunflower River

Quitman

MSPOMPEYE Pompey Ditch Tunica

Sediment/Siltation

Near Crenshaw: From north split with the Coldwd&arer to confluence with Coldwater River near Dragl

MSPQWAYE Panola Quitman Floodway Taﬁ:r?;t?hie Sediment/Siltation

From confluence with Mclvor Canal to confluencehntihe Tallahatchie River
MSTALARE Tallahatchie River | Tallahatchie Sedimeiitédion

From confluence at south end of Panola Quitmandvay to confluence with the Yalobusha River

Quitman

MSUTALARE Tallahatchie River Tallahatchie

Sediment/Siltation

From confluence of Coldwater River and Old Littlall@hatchie to confluence with southern end of PaRuitman Floodway

MSYAZR1E Yazoo River Warren Sediment/Siltation
Yazoo

From confluence with the Big Sunflower River to ioence with the Mississippi River

Humphreys

MSYAZR2E Yazoo River
Yazoo

Sediment/Siltation

From confluence at north end of Lower Auxiliary @hal to confluence with the Big Sunflower River

Tableii. Water Quality Standard

Narrative Water Quality Criteria

Waters shall be free from materials attributable ntonicipal,
industrial, agricultural, or other dischargers proidg color, odor,
taste, total suspended solids, or other conditiossich degree as fip
Sediment/Siltation | Aquatic Life Support | create a nuisance, render the waters injurious uioliq health,
recreation, or to aquatic life and wildlife, or &dsely affect thg
palatability of fish, aesthetic quality, or impdire waters for an
designated uses.

Tableiii. Total Maximum Daily L oad

0.0014 to 0.0045* 0.0014 to 0.0045* 0.00t40.0045*

*tons per acre per day at the effective discharge
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Sediment TMDL for the Yazoo River Basin Delta Region

EXECUTIVE SUMMARY

The Yazoo River Basin is a predominantly rural avéh more than 60% of the basin area used for
agriculture. The Yazoo River Basin has two digtimegions, the Bluff Hills Region and the Delta
Region. The Bluff Hills Region is the hilly, upldarea where streams originate among lush oak and
hickory forests, and pastures dominate the rureldeape. The Delta Region is the flat, lowland
area between the Yazoo and Mississippi Riversstataracterized by slow moving waters and an
extensive system of oxbow lakes. This highly piiithe agricultural region is known for its cotton,
corn, soybeans, rice, and catfish. In the YazdteDaue to its extensive row crops, many irrigatio
drainage, and flood control structures have bedhduer time resulting in a highly altered regime
(MDEQ, 20064a).

This TMDL addresses 59 water bodies located iiléa Region of the Yazoo River Basin that are
included in the Mississippi 2006 Section 303(d)tLss Water Bodies as impaired due to
sediment/siltation (MDEQ, 2006b). This TMDL is hgicompleted for clean sediment. State

of Mississippi Water Quality Criteria for Intras@tinterstate, and Coastal Wateegulation does

not include a numerical water quality standardaiguatic life protection due to sediment (MDEQ,
2003a). The narrative standard for the proteatibaquatic life is sufficient for justification of
TMDL development, but does not provide a quantl&@alMDL target. The target for this TMDL is
based on reference sediment yields developed bglthaenel and Watershed Processes Research
Unit (CWPRU) at the National Sedimentation Labona{®SL).

The CWPRU developed reference sediment yieldsargets, for each level 1l ecoregion within
Mississippi. These yields were derived from th@eiwal analysis of historical flow and suspended
sediment concentrations for stable streams in leaet [l ecoregion. These targets were used by
MDEQ in the development of the James Creek Sediri&tbL (MDEQ, 2003b) and many
subsequent sediment TMDLs throughout the statee mhthods used to develop the level lli
reference yields are described in detail in themsgitled“Reference” and “Impacted” Rates of
Suspended-Sediment Transport for Use in Develdpiesgn Sediment TMDLSs: Mississippi and the
Southeastern United Statg&imon, et al., 2002b) arkttual and Reference Sediment Yields for the
James Creek Watershed — Mississ{{@mon, et al., 2002a).

Recently, the CWPRU updated the level Il referesediment yields within the Yazoo River Basin.
The reference yields, or TMDL target, for this TMlere derived from the empirical analysis of
historical flow and suspended sediment concentrafior stable streams in the appropriate level llI
ecoregion for the Yazoo Delta, which is the MispissAlluvial Plain Ecoregion (73).

According to 40 CFR 8130.2 (i), TMDLs can be expesgkin terms of mass per time, toxicity, or
other appropriate measure. This TMDL is expressdtie tons of sediment that can be discharged
from an acre of a subwatershed during a day (toresfay) at the effective discharge and still attai
the applicable water quality standard. This resula range of acceptable reference yields in tons
per acre per day at the effective discharge fon @ater body within the Yazoo Delta.

Yazoo River Basin iX
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It is expected that all values within a range afegtable yields will result in attainment of water

quality standards. The TMDL target is expressedeaeffective discharge. The effective discharge
is the channel-forming flow or the flow that mowhe most sediment. The effective discharge is
obtained by combining flow frequency data with seelnt transport relationships. The effective

discharge occurs statistically once every one dralfgears, not on a daily basis. However, bezaus
the effective discharge is the critical conditioompliance with the TMDL at the effective discharge

will result in the attainment of the water quaktyndards at all times.

For many of the 8303(d) listed streams in the YaRoceer Basin sediment data were either not
available or were insufficient to calibrate a wajaality model for prediction of existing sediment
loads. Therefore, this TMDL does not provide aistaxg load specific to each water body. A range
of unstable values was assigned to the listed voaidies within the Yazoo Delta based on the level
Il ecoregion unstable stream values. The unstalplge is representative of the existing loads that
would be expected for unstable water bodies witihinYazoo Delta. The unstable range for water
bodies within the Yazoo Delta is 0.007 to 0.02&tpar acre per day at the effective discharge. The
unstable yields are larger than the target yi¢tasefore, a reduction is recommended for the Yazoo
Delta.

Yazoo River Basin X
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1.0 INTRODUCTION

1.1 Background

The identification of water bodies not meeting trdgsignated use and the development of total
maximum daily loads (TMDLSs) for those water bodaes required by Section 303(d) of the Clean
Water Act (CWA) and the Environmental ProtectioreAgy’s (EPA) 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 thidDL is sediment from landuse runoff and in-
channel sediment processes.

The water bodies included in this TMDL are locatéthin the Delta Region of the Yazoo River
Basin. The Yazoo Delta includes all or part offibliowing counties in northeastern Mississippi:
Desoto, Tunica, Tate, Coahoma, Quitman, Panolay&oISunflower, Tallahatchie, Washington,
Leflore, Grenada, Carroll, Humphreys, Holmes, lasa@, Sharkey, Yazoo, and Warren. The Yazoo
Delta includes approximately 4.3 million acres andtains many landuse types including cropland,
pastureland, and wetland areas. However, the dorhianduse within the Yazoo Delta is cropland.
The location of the Yazoo Delta and the 8303(dg¢tisegments included in this TMDL are shown
in Figures 1 through 3.

1.2 Applicable Water Body Segment Use

The water use classification for all water bodrediuded in this TMDL, as established by State

of MississippiWater Quality Criteria for Intrastate, Interstatand Coastal Watersegulation, is
Fish and Wildlife Support (MDEQ, 2003a). Watershathis classification are intended for fishing
and propagation of fish, aquatic life, and wildlifé/aters that meet the Fish and Wildlife Support
criteria should also be suitable for secondary attntvhich is defined as incidental contact with
water including wading and occasional swimming.

1.3 Applicable Water Body Segment Standard

TheState of Mississippi Water Quality Criteria forlastate, Interstate, and Coastal Watdosnot
include a water quality standard applicable to &qude protection due to sediment (MDEQ,
2003a). However, a narrative standard for theggtain of aquatic life was interpreted to determine
an applicable target for this TMDL. The narratstandard is that waters shall be free from material
attributable to municipal, industrial, agriculturat other dischargers producing color, odor, taste
total suspended solids, or other conditions in sledree as to create a nuisance, render the waters
injurious to public health, recreation, or to agudife and wildlife, or adversely affect the
palatability of fish, aesthetic quality, or impéne waters for any designated uses.

Yazoo River Basin 1
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Figure 1. Location of Yazoo River Basin Delta Regi
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Figure 2. Location of Yazoo Delta §303(d) ListeeyBients (Northern Portion)
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Figure 3. Location of Yazoo Delta §303(d) Listeeh8ients (Southern Portion)
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20 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 esthbient of target endpoints, which are used to

evaluate the attainment of acceptable water qualigyget endpoints, therefore, represent the water
guality goals that are to be achieved by meetieddhd and wasteload allocations specified in the

TMDL. The endpoints allow for a comparison betwebgserved conditions and conditions that are

expected to restore designated uses.

For the water bodies included in this sediment TMiDére is an acceptable range of sediment
loadings at the effective discharge of the watelybd hese ranges were developed from suspended
sediment concentration (SSC) data measured aestallbms in the same ecoregion. The target
range for the water bodies within the Yazoo Dedt@.0014 to 0.0045 tons per acre per day at the
effective discharge. The effective discharge ésdischarge which moves the most sediment, or is
the channel-forming flow. This discharge has lssacted as the critical condition for this TMDL
(Simon, et al., 2002b). If the sediment targetiapple for sediment in the water body is maintdine
during critical conditions, then the health of 8teeam should improve.
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3.0 SOURCE ASSESSMENT and LOAD ESTIMATION

An important part of the TMDL analysis is the id&oation of individual sources, source categories,
or source subcategories of sedimentation in thenslaéd and the amount of pollutant loading
contributed by each of these sources. Under th& 3Murces are broadly classified as either point
or nonpoint sources. Under 40 CFR §122.2, a jgoiutce is defined as a discernable, confined, and
discrete conveyance from which pollutants are oy beadischarged to surface waters. The National
Pollutant Discharge Elimination System (NPDES) paogregulates point source discharges. Point
sources can be described by two broad categond@$PDES regulated municipal and industrial
wastewater treatment plants (WWTPs) and 2) NPDB&a&=d industrial activities, which include
construction activities and municipal storm watectarges (Municipal Separate Storm Sewer
Systems [MS4s]). For the purposes of this TMDLsalrces of sediment loading not regulated by
NPDES permits are considered nonpoint sources.

3.1 Assessment of Point Sour ces

There are facilities in the Yazoo Delta with NPDESmits that are permitted for Total Suspended
Solids (TSS). Alist of facilities is not includéécause no changes are required in their peroets d
to this TMDL. This is considered appropriate sititese sources provide negligible loadings of
suspended solids to the receiving waters compare@t weather sources (e.g., NPDES regulated
construction activities, MS4s, and nonpoint sourceslso, the TSS component of a NPDES
permitted facility is different from the pollutaatldressed within this TMDL. The TSS component
of the permitted discharges is generally composa of organic material, and therefore, provides
less direct impact on the biologic integrity ofteeam (through settling and accumulation) than
would stream sedimentation due to soil erosionduniet weather events. The pollutant of concern
for this TMDL is sediment from landuse runoff amddhannel processes.

Sediment loadings from NPDES regulated construdiivities and MS4s are considered point
sources of sediment to surface waters. Theseatiged occur in response to storm events and are
included in the WLA portion of this TMDL. As of Meh 2003, discharge of storm water from
construction activities disturbing more than oneawust obtain an NPDES permit. The purpose of
the NPDES permit is to eliminate or minimize theadfiarge of pollutants (sediment) from
construction activities. Since construction atiéd at a site are of a temporary, relatively steorh
nature, the number of construction sites coverethéygeneral permit varies. The target for these
areas is the same range as the TMDL target fov#tershed. The WLAs provided to the NPDES
regulated construction activities and MS4s will ibgolemented as best management practices
(BMPs) as specified in Mississippi’s General Stoater Permits for Small Construction,
Construction, and Phase | & Il MS4 permits. Prgpdesigned and well-maintained BMPs are
expected to provide attainment of water qualitygtads.

The only MS4 permit within the Yazoo Delta is DesGounty (MSRMS4006).
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3.2 Assessment of Nonpoint Sour ces

Nonpoint loading of sediment in a water body ressiatim the transport of the material into receiving
waters by the processes of mass wasting, headggtillying, and sheet and rill erosion. Sourdes o
sediment include:

Agriculture

Silviculture

Rangeland

Construction sites

Roads

Urban areas

Mass wasting areas

Gullies

Surface mining

In-channel and instream sources
Historical landuse activities and channel alteraio

The drainage area of the Yazoo Delta contains appadely 4.3 million acres and includes many
different landuse types including cropland, pastanel urban areas as shown in Table 1 and Figure
4. The dominant landuse within the watershed apland. The landuse information for the
watershed is based on the State of MississippitsAated Resource Information System (MARIS),
1997. This data set is based on Landsat Thematppht digital images taken between 1992 and
1993. The MARIS data are classified on a modiffedierson level one and two system with
additional level two wetland classifications.

Table 1. Yazoo Delta Landuse Distribution (in are

Urban | Forest | Cropland | Pasture/Grasy Scrub/Barren| Wetland | Water Total
34,142 | 16,200| 2,951,661 232,637 55,766 831,256 6341, 4,293,296
0.8% 0.4% 68.7% 5.4% 1.3% 19.49 4.0°/(o 100.0p6
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Figure 4. Yazoo Delta Region Landuse Distribution
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3.3 Existing L oad Estimation

Due to lack of data for calibration it was deteredrthat a modeling exercise to quantify the load
from each source and estimate the total existing lwould be ineffective. Instead an ecoregion
approach was utilized to estimate existing loagean The CWPRU estimated the typical range for
unstable streams within each level lll ecoregiothsnYazoo Delta.

A range of unstable values was assigned to thed/Betta based on the level Ill ecoregion values
(Table 2). The Yazoo Delta is located entirelyniitlevel Il ecoregion 73. Similar sources are

present in the unstable watersheds and in the YBetta. Therefore, the existing load for the

Yazoo Delta is also represented by this range. ufséable range for the Yazoo Delta is 0.007 to
0.028 tons per acre per day at the effective digeha

Table 2. Unstable Stream Sediment Yield Rangekduel Il Ecoregions within the Yazoo River Basin

Level Il Ecoregion Unstable Streams Sediment Yield Range*
Ecoregion 65 0.002 to 0.101
Ecoregion 73 0.007 to 0.028
Ecoregion 74 0.298 to 1.856

*tons per acre per day at the effective discharge
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4.0 DETERMINING THE TARGET SEDIMENT LOAD

The information and methodologies described irfalewing sections are based on research efforts
conducted by the CWPRU of the National Sedimentdtaboratory in Oxford, Mississippi. The
primary sources of the information presented is #action are:

Actual and Reference Sediment Yields for the J&reek Watershed — Mississigfimon, et
al., 2002a)

“Reference” and “Impacted” Rates of Suspended-SedinTransport for Use in Developing
Clean Sediment TMDLSs: Mississippi and the Soutleeasinited State€Simon, et al., 2002b)

4.1 Selecting a Reference Condition (Simon, et al., 2002a)

Sediment loads (transport rates) in streams vaoyd®rs of magnitude over time and
by location. Controls such as geology and chabonahdary materials, land use,

channel stability, and the type and timing of ppéetion events make prediction of

sediment loads difficult and complex. Still, inder to determine the amount of

sediment that impairs a given waterbody (TMDL), onest first be able to determine

the sediment load that would be expected in an paired stream of a given type

and location. However, baseline conditions of fleediment concentrations, and
transport rates for streams in the wide varieptofsiographic provinces and under a
wide variety of land uses are poorly understood.

There is no reason to assume that “natural” or gracknd rates of sediment transport
will be consistent from one region to another. Witthe context of clean sediment
TMDLs, it follows that there is no reason to assuha “target” values should be
consistent on a nationwide basis. Similarly, thisreno reason to assume that
channels within a given region will have consistatés of sediment transport. For
example, unstable channel systems or those drattisigrbed watersheds will
produce and transport more sediment than stabteehaystems in the same region.
This reflects differences in the magnitude and gesttype of erosion processes that
dominate a subwatershed or stream reach.

To be useful for TMDL practitioners sediment tramgpelations must be placed
within a conceptual and analytic framework such thay can be used to address
sediment-related problems at sites where no suhedast. To accomplish this,
sediment transport characteristics and relatiord t@be regionalized according to
attributes of channels and drainage basins thatiiaeetly related to sediment
production, transport, and potential impairmemt.algeneral way, these attributes
include among others, physiography, geology, clevaatd ecology, differentiated
collectively as an ecoregion.

In order to identify those sediment transport ctods that represent impacted or

impaired conditions, it is essential to first béedtb define a non-disturbed, stable, or
“reference” condition for the particular stream alea In some schemes the
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“reference” condition simply means “representatiwed given category of classified
channel forms or morphologies and as such, map@&analogous with a “stable”,
“undisturbed”, or “background” rate of sediment quction and transport.

The Rosgen (1985) stream classification systemdslwused to describe channel
form. In this classification system, stream tyjesF, and G are by definition,
unstable (Rosgen, 1996). These stream reachesfdiee would be expected to
produce and transport enhanced amounts of sedenentepresent “impacted”, if
not “impaired” conditions. Thus, although it mag Ipossible to define a
“representative” reach of stream types D, F, andoBthe purpose of TMDL
development, a “reference” condition transportingttiral” or “background” rates of
sediment will be difficult to find.

As an alternative scheme for TMDL practitionerg, thannel evolution framework
set out by Simon and Hupp (1986) is proposed (Eiglr In most alluvial channels,
disruption of the dynamic equilibrium generally ukts in a certain degree of
upstream channel degradation and downstream agigradaf the predisturbed
channel is considered as the initial stage (stagé thannel evolution and the
disrupted channel as an instantaneous conditiag€dt), rapid channel degradation
can be considered stage Ill. Degradation flattasinel gradients and consequently
reduces the available stream power for given diggsawith time. Concurrently,
bank heights are increased and bank angles are steepened by fluvial
undercutting and by pore-pressure induced banlréslnear the base of the bank.
Thus, the degradation stage (stage Ill) is directlgted to destabilization of the
channel banks and to channel widening by mass+wpptocesses (stage IV) once
bank heights and angles exceed the critical carditiof the bank material (as
determined by shear-strength characteristics).

As degradation migrates further upstream, aggrawdastage V) becomes the
dominant trend in previously degraded downstre&as iecause the flatter gradient
and lower hydraulic radius at the degraded sitenaatransport the heightened
sediment loads originating from degrading reachgstraam. This secondary
aggradation occurs at rates roughly 60% less thamms$sociated degradation rate
(Simon and Hupp, 1992). These reduced aggradedies indicate that bed-level
recovery will not be complete and that attainméiatimew dynamic equilibrium will
take place through (1) further channel widening,t(2 establishment of riparian
vegetation that adds roughness elements and retheetream power for given
discharges, and (3) further gradient reduction bgmder extension and elongation.

The lack of complete bed-level recovery often rssinn a two-tiered channel

configuration with the original floodplain surfabecoming a terrace. Flood flows
are, therefore, constrained within this enlargedndel below the terrace level.
Without proliferation of riparian vegetation withiine channel, this results in a given
flow having greater erosive power than if an eqgl@naflow could dissipate energy
by spreading across the floodplain. Where vegwtatioes re-establish, the

Yazoo River Basin
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additional roughness limits the erosive power obdl events within the incised
channel and constrains shear-stress values to baeddfull levels. Aggrading
conditions (stage V) are also common in reachesndtream from the area of
maximum disturbance immediately after the distudeais imposed on the stream
channel.

With stages of channel evolution tied to discrét@mel processes and not strictly to
specific channel shapes, they have been succgsafdl to describe systematic
channel-stability processes over time and spade/arse environments subject to
various disturbances such as stream responshaonelization in the Southeast US
Coastal Plain; volcanic eruptions in the Cascadernimns; and dams in Tuscany,
Italy (Rinaldi and Simon, 1998). Because the ftagdehannel evolution represent
shifts in dominant channel processes, they aremsyically related to suspended-
sediment and bed-material discharge (Simon, 1988nke and Simon, 2000), fish-

community structure, rates of channel widening @imnd Hupp, 1992), and the
density and distribution of woody riparian vegetat(Hupp, 1992).

Figure 5. Six Stages of Channel Evolution (Simod Hupp, 1986)

Stage IV. Degradation and

Stage I. Sinuous, Premodijfied ﬁt(ahge II. Constructed ﬁlige Ill. Degradation rY\iir:ieninu
h<he ¢ <hc c
lain terrace
T W T t
h
h h
v
' |

slumped material

. ) Stage V. Aggradation and Widening Stage VI. Quasi Equilibrium
he = critical bank height h>he

= direction of bank or
bed movement

slumped
material

aggraded material aggraded material

An advantage of a process-based channel-evoluttbense for use in TMDL
development is that Stages | and VI represent tu® ‘reference” conditions. In
some cases, channels are unlikely to recover tgeStgore-modified conditions.
Stage VI, re-stabilized conditions are a more \ikatget under the present regional
landuse and altered hydrologic regimes and carsée as a “reference” condition.
However, in pristine areas where disturbances hat/eccurred or where they are far
less severe, Stage | conditions can be used a&fexeé'nce” condition.

4.2 Analysis of Available Suspended-Sediment Data (Simon, et al., 2002a)

Analysis of suspended-sediment transport data wegokestablishing a relation
between flow and sediment concentration or loadtahtaneous concentration data
combined with either an instantaneous flow valuiooy data representing the value
obtained from the stage-discharge relation at Ifutei intervals are best. Mean
daily values of both flow and sediment loads, whact readily available from the
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USGS, tend to be biased towards lower flows, paldity in flashy basins. For
establishing sediment transport rating relatiamstantaneous concentration and 15-
minute flow data were used from USGS and ARS gaygiation records.

Because the “effective discharge” is that dischargange of discharges that shape
channels and perform the most geomorphic workg¢prart the most sediment) over
the long term, it can serve as a useful indicataregional suspended-sediment
transport conditions for “reference” and impactiedss The effective discharge is
obtained by combining flow frequency data with seglnt transport relationships. In
many parts of the United States, the effectiveldisge is approximately equal to the
peak flow that occurs about every 1.5 yeargsf@nd may be analogous to the
bankfull discharge in stable streams.

The recurrence interval for the effective dischamges calculated for 10 streams in
Mississippi. Calculating the effective dischargeaimatter of integrating a flow-
frequency curve with a sediment transport ratinglitain the discharge (range of
discharges) that transports the most sediments Wwhs accomplished at 10 sites
where the complete 15-minute flow record was eaditginable. Forthe 10 streams
analyzed in Mississippi, the;@is on average, a good approximation. Therefoee, th
Qiswas used as a measure of establishing the e#edigcharge at all sites.

The effective discharge (@ was determined for all sites where the instardase
sediment concentration data were available. Tisshdrge was then applied to the
sediment transport relation to obtain the sedirtat at the effective discharge. To
normalize the data for differences in basin sike,dediment load was divided by
drainage area to obtain sediment yield (in tons/dety).

4.3 Target Sediment Yields

Target values for suspended-sediment are basdé @ohcept that stable channel conditions can be
represented by channel evolution Stages | and Kérefore, the effective discharge sediment yields
for Stage | and VI in a given ecoregion represeackiground or natural transport rates (Simon, et al.
2002b). The targeted sediment yield for an ecoregi based on the sediment yield values obtained
for Stage | and VI sites within that ecoregionrafdge of stable values was assigned to the Yazoo
Delta based on the level lll ecoregion values (&)l The Yazoo Delta is located entirely within
level Il ecoregion 73 as shown in Figure 6. Térgeéted sediment yield range is 0.0014 to 0.0045
tons per acre per day at the effective discharge.

Table 3. Stable Stream Sediment Yield RangesdweLlll Ecoregions within the Yazoo River Basin

Level Il Ecoregion Stable Streams Sediment Yield Range*
Ecoregion 65 0.0004 to 0.0021
Ecoregion 73 0.0014 to 0.0045
Ecoregion 74 0.0033 to 0.0140

*tons per acre per day at the effective discharge
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5.0ALLOCATION

The allocation for this TMDL involves a wastelodbbeation (WLA) for permitted sources, a load
allocation (LA) for unpermitted nonpoint sourcesdan implicit margin of safety (MOS), which
should result in attainment of water quality staddan the Yazoo Delta. According to 40 CFR
8130.2 (i), TMDLs can be expressed in terms of npggstime, toxicity, or other appropriate
measure. This TMDL is expressed as the tons afreed that can be discharged from an acre of a
subwatershed during a day (tons/acre/day) at fieetefe discharge and still attain the applicable
water quality standard. It is appropriate to apgply same target yield to permitted (WLA) and
unpermitted (LA) watershed areas. For load TMDiesWLA and LA are summed to calculate the
TMDL. Because this TMDL is expressed as a yielsl,lang as all activities, permitted or
unpermitted, meet the same yield, the TMDL yieldl we met, regardless of the relative load
contribution. The methods used to develop thekeegare described in detail in the reports titled,
“Reference” and “Impacted” Rates of Suspended-SedinTransport for Use in Developing Clean
Sediment TMDLs: Mississippi and the SoutheastertedState¢Simon, et al., 2002b) aAdttual
and Reference Sediment Yields for the James Cratekded — Mississippbimon, et al., 2002a).

5.1 Wasteload Allocations

The contribution from wastewater treatment fa@$tivas considered negligible in the development
of this TMDL. The TSS component of any NPDES péteifacility is different from the pollutant
addressed within this TMDL. The pollutant of comcéor this TMDL is sediment from landuse
runoff and in-channel processes, consistent wihldirges associated with construction activities
and MS4s.

Sediment loadings from NPDES regulated construditivities and MS4s are considered point
sources of sediment to surface waters. Theseatiged occur in response to storm events and are
included in the WLA of this TMDL as the same targetd as the TMDL of 0.0014 to 0.0045 tons
per acre per day at the effective discharge.

5.2 Load Allocations

The LA developed for this TMDL is an estimationtbé acceptable contribution of all nonpoint
sources in the watershed. Channel processes dabugources both contribute to the sediment
loading of the water body. Examples of potent@ipoint sources of sediment include agricultural
activities, silviculture activities, surface miniagtivities, gullies, in-channel and instream searc
roads, and construction activities not regulate®BYDES permits.

Mississippi has a voluntary (non-regulated) BMPgpoamn for forestry. The program began in 1988
when MDEQ requested that the Mississippi Forestgm@ission (MFC) coordinate the
development of voluntary BMPs for forestry in M&sippi. The BMP guidelines were approved by
MDEQ and EPA Region 4. These guidelines have peaéfished in the handbooklississippi’s
BMPs: Best Management Practices for Forestry indidsppi(MFC, 2000). Forested areas that are
subject to silviculture activities may exhibit es&d sediment contributions if voluntary BMPs for
forestry in Mississippi are not implemented.
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MFC recently conducted the 2003 BMP ImplementaBomvey in November 2002 through July
2003. A total of 258 sites having recent silviaudt activity were randomly selected to evaluate the
voluntary implementation of BMPs. These sites vedse evaluated for the presence of a significant
risk to water quality. The results of the survegicated that 89% of the BMPs applicable to the
survey sites were implemented in accordance welBiP handbook (MFC, 2004).

BMPs, as outlined in MississippiBMPs: Best Management Practices for Forestry indidsippi
(MFC, 2000)Planning and Design Manual for the Control of E@msi Sediment, and Stormwater
(MDEQ, et. al, 1994), aniield Office Technical GuidgNRCS, 2000) would be the most effective
means of reducing the load from a majority of pttdmpland sources.

For the water bodies within the Yazoo Delta toiattiae applicable narrative water quality standard
for sediment, the allowable range of sediment las@s0014 to 0.0045 tons per acre per day at the
effective discharge.

5.3 Incorporation of a Margin of Safety (MOYS)

The two types of MOS development are to implicitigorporate the MOS using conservative
assumptions or to explicitly specify a portioniud total TMDL as the MOS. The MOS selected for
this TMDL is implicit. The use of conservative pealures provides a sufficient implicit MOS.
These conservative procedures include the usesti#lde stream as the target and the use of the
effective discharge flow, the flow that produces thost sediment transport.

5.4 Calculation of the TMDL

As stated above, the pollutant of concern for TMDL is sediment from landuse runoff and in-
channel processes. The LA includes the contribgtioom the channel and surface runoff from the
watershed. The MOS for this TMDL is implicit andrtved from the conservative assumptions
incorporated into this methodology. This TMDL, exgsed as an acceptable range of sediment
yields, is the same for the WLA, LA, and TMDL. Hoad TMDLs the WLA and LA are summed to
calculate the TMDL. Because this TMDL is expresagd yield, as long as all activities, permitted
or unpermitted, meet the same yield as shown itelalihe TMDL yield will be met, regardless of
the relative load contribution.

Table 4. TMDL Yields
Parameter WLA LA MOS TMDL

Sediment 0.0014 to 0.0045* 0.0014 to 0.0045f Implic  0.0014 to 0.0045*
*tons per acre per day at the effective discharge

5.5 Seasonality

The use of data collected throughout the year dipteistations in each ecoregion to set the target
addresses seasonal variation. Instantaneous fidwuspended-sediment data were used to develop
the TMDL targets for each ecoregion. These dat& wellected throughout the year and would
account for all seasons of the calendar year, chgragmospheric conditions (including rainy and
dry seasons and high and low temperatures), angetteds representative of critical conditions.
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6.0 CONCLUSION

The acceptable range of sediment yields for watdids within the Yazoo Delta was estimated to be
0.0014 to 0.0045 tons per acre per day at thetaféedischarge. The estimated existing range for
these water bodies is 0.007 to 0.028 tons permsrday at the effective discharge. The estimated
existing range is larger than the TMDL range. €fae, it is recommended that water bodies within
the Yazoo Delta be considered a priority for streank and riparian buffer zone restoration and any
sediment reduction BMPs, especially for the ro@dsings, agricultural activities, and construction
activities. The implementation of these BMP atiéa should reduce the sediment load to water
bodies within the Yazoo Delta. The reduction &fslediment load to water bodies within the Yazoo
Delta to equal that of a relatively stable streathallow the streams to approach stable conditions
This will provide improved habitat for the suppofiaquatic life in the water bodies and will result
in the attainment of the applicable water qualigngards.

6.1 Future Activities

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 arfehe basin groups. During the next monitoring
phase in the Yazoo River Basin, the water bodielsided in this TMDL may receive additional
monitoring to identify any changes or improvementsater quality. MDEQ recommends that any
monitoring conducted in conjunction with the implemation of BMPs in this watershed be
analyzed for SSC to ensure consistency with the TRéibget. For land disturbing activities related
to silviculture, construction, and agriculture,ist recommended that practices, as outlined in
Mississippi’'s BMPs: Best Management Practices fmeStry in MississippgiMFC, 2000) Planning
and Design Manual for the Control of Erosion, Seshimand Stormwat€MDEQ), et. al, 1994), and
Field Office Technical GuiIdENRCS, 2000) be followed, respectively.

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 both a statewide anddboewspaper. The public will be given an
opportunity to review the TMDL and submit commemt4DEQ also distributes all TMDLs at the
beginning of the public notice to those membetkefpublic who have requested to be included on
a TMDL mailing list. TMDL mailing list members magquest to receive the TMDL reports
through either, email or the postal service. Amyenshing to become a member of the TMDL
mailing list should contact Kay Whittington at (§0&1-5729 or Kay_Whittington@deq.state.ms.us.

At the end of the 30-day period, MDEQ will detereihe level of interest in the TMDL and make a
decision on the necessity of holding a public nmeetiAll comments received during the public
notice period and at any public meeting becomertagbahe record of this TMDL. All comments
will be considered in the ultimate completion astiMDL for submission of this TMDL to EPA
Region 4 for final approval.
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DEFINITIONS

Aggradation: The raising of the bed of a watercourse by #ygodition of sediment.

Allocations: That portion of a receiving water's loading ceipathat is attributed to one of its existing or
future pollution sources (nonpoint or point) omtatural background sources.

Ambient Stations: A network of fixed monitoring stations estabishfor systematic water quality sampling
at regular intervals, and for uniform parametrigerage over a long-term period.

Anthropogenic: Pertains to the [environmental] influence of lmmactivities.

Assimilative Capacity: The amount of contaminant load that can be digd to a specific stream or river
without violating the provisions of tHgtate of Mississippi Water Quality Criteria for dastate, Interstate,
and Coastal Waters and Water Qualiggulations. Assimilative capacity is the extenthich a body of
water can receive wastes without significant detation of beneficial uses.

Background: Ambient pollutant concentrations due to natslrces, nearby sources other than the one
currently under consideration, and unidentifiechaspogenic sources.

Background Levels. Levels representing the chemical, physical,t@intbgical conditions that would result
from natural geomorphological processes such athesag or dissolution.

Bank Full Stage: Stage of flow at which a stream fills its chanuaglto level of its bank. Recurrence interval
averages 1.5 to 2 years.

Bedload Sediment: Portion of sediment load transported downstreasliting, rolling, bouncing along the
channel bottom. Generally consists of particlesri.

Best Management Practices(BMPs): (1) The methods, measures, or practices selbgtad agency to meet
its nonpoint source control needs. BMPs includede not limited to structural and nonstructuatcols
and operation and maintenance procedures. BMPsecapplied before, during, or after pollution-proithg
activities to reduce or eliminate the introductadrpollutants into receiving waters. (2) Methodsé been
determined to be the most effective, practical medpreventing or reducing pollution from nonpaatirces.

Calibration: Testing and tuning of a model to a set of fiddda. Also includes minimization of deviations
between measured field conditions and output obdehby selecting appropriate model coefficients.

Channel: (1) A natural stream that conveys water; a ditcbhannel excavated for the flow of water. (2) The
water-filled groove through which runoff water flewIn a narrow valley the channel may includecthire
valley floor, but ordinarily it occupies only a slnaaction of the valley.

Channel Improvement: The improvement of the flow characteristics of araiel by clearing, excavation,
realignment, lining, or other means in order toréase its capacity. Sometimes used to connote ehann
stabilization.

Channel Stabilization: Erosion prevention and stabilization of velocitgtdbution in a channel using jetties,
drops, revetments, vegetation, and other measures.

Channelization: Straightening and deepening streams so that wétenewe faster, a marsh-drainage tactic
that can interfere with waste assimilation capaciisturb fish and wildlife habitats, and aggraviideding.
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Clean Sediment: Sediment that is not contaminated by chemical smiosts. Pollution caused by clean
sediment refers to the quantity of sediment, aoseg to the presence of pollutant-contaminatedrssdi

Critical Condition: The critical condition can be thought of as ‘therst case” scenario of environmental
conditions in the water body in which the loadingmressed in the TMDL for the pollutant of conceritl w
continue to meet water quality standards. Crittmadditions are the combination of environmentatdes
(e.g., flow, temperature, etc.) that results iaiathg and maintaining the water quality criteremmd has an
acceptably low frequency of occurrence.

Cross-Sectional Area: Wet area of a waterbody normal to the longitudemahponent of the flow.

Daily Discharge: The discharge of a pollutant measured during-adur period that reasonably represents
the day for purposes of sampling. For pollutanih wmitations expressed in units of mass, thdydai
discharge is calculated as the total mass of thietaot discharged over the day. For pollutantthwi
limitations expressed in other units of measurem#re daily discharge is calculated as the average
measurement of the pollutant over the day.

Designated Use: (1) Those uses specified in water quality stattsléor each water body or segment whether
or not they are being attained. (2) Those wates identified in state water quality standards Wwimwist be
achieved and maintained as required under the G&sar Act.

DischargeMonitoring Report: Report of effluent characteristics submittecabyPDES permitted facility.

Dissolved Solids: (1) The total amount of dissolved materialgamic and inorganic, contained in water or
wastes. Excessive dissolved solids can make waseiitable for industrial uses, unpalatable famking, and
even cathartic. Potable water supplies must hessgslged solid content from 20 to 1000 mg/l, buirses
which have more than 500 mg/l are not recommengdtdebU.S. Public Health Service. (2) Disintegdat
organic and inorganic material in water. Excessimn®unts make water unfit to drink or use in indakt
processes.

Diurnal: Recurring daily. Diurnal indicates variatiomiidwing a distinctive pattern and recurring froayd
to day.

DynamicModel: A mathematical formulation describing and sintinigthe physical behavior of a system or
a process and its temporal variability.

Ecoregion: A physical region that is defined by its ecologhieh includes meteorological factors, elevation,
plant and animal speciation, landscape positiod,sails.

Effective Discharge: The channel-forming discharge or discharge wiicves the most sediment. This
value is obtained by combining flow frequency daith sediment transport data.

Effluent: (1) Any solid, liquid, or gas which enters thevieonment as a by-product of a man-oriented
process. The substances that flow out of a desidrsmurce. Effluent, effluence, and efflux hawe same
meaning. (2) Wastewater — treated or untreatdtht-flows out of a treatment plant, sewer, or itidals
outfall. Generally refers to wastes discharged surface waters.

Effluent Standardsand Limitations: All State or Federal effluent standards andtitions on quantities,
rates, and concentrations of chemical, physicalobical, and other constituents to which a waste o
wastewater discharge may be subject under the &edleror the State law. This includes, but islimatted

to, effluent limitations, standards of performantxic effluent standards and prohibitions, pretret
standards, and schedules of compliance.
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Flood Plain: (1) The lowland and relatively flat areas adijoininland and coastal waters and other
floodprone areas such as offshore islands, inciuaia minimum, the area subject to a one percegreater
chance of flooding in any given year. The basedjnain shall be used to designate the 100-yeadfitain
(one percent chance floodplain). The critical@ttiloodplain is defined as the 500-year floodplgdr2
percent chance floodplain). (2) The portion aivarvalley that becomes covered with water whenrier
overflows its banks at flood stage. (3) The flahearly flat land along a river or stream or tidal area that

is covered by water during a flood.

Fluvial Geomorphology: The study of landforms and processes associatbdriwérs.

Geomorphology: The study of the Earth's landscapes and landfahragrocesses by which the landforms
originated, their age, and the nature of the neltetinderlying them.

Gully Erosion: (1) Severe erosion in which trenches are cat depth greater than 30 centimeters (1 ft).
Generally, ditches deep enough to cross with fagoipenent are considered gullies. (2) The widening,
deepening, and cutting back of small channels aatérways due to erosion.

Impaired Water body: Any water body that does not attain water gualiandards due to an individual
pollutant, multiple pollutants, pollution, or ankimown cause of impairment.

Surface Runoff: Precipitation, snow melt, or irrigation in exs&s what can infiltrate the soil surface and be
stored in small surface depressions; a major tatespor nonpoint source pollutants.

Load Allocation (LA): The portion of a receiving water's loading cafyaattributed either to one of its
existing or future nonpoint sources of pollutiont@natural background sources. Load allocatisadast
estimates of the loading, which may range fromaeably accurate estimates to gross allotments ndipg
on the availability of data and appropriate techegfor predicting the loading. Wherever possibégyral
and nonpoint source loads should be distinguished.

Loading: The portion of a receiving water's loading céyaattributed either to one of its existing ordug
nonpoint sources of pollution or to natural backgd sources. Load allocations are best estimédtim o
loading, which may range from reasonably accursttmates to gross allotments, depending on théediliyy
of data and appropriate techniques for predictiegaading. Wherever possible, natural and nongoimrce
loads should be distinguished.

Mass Wasting: Downslope transport of soil and rocks due to gedigihal stress.

NPDES Permit: An individual or general permit issued by the EIQ Permit Board pursuant to regulations
adopted by the Commission under Mississippi Codectated (as amended) § 49-17-17 and § 49-17-29 for
discharges into State waters.

Narrative Criteria: Nonquantitative guidelines that describe the ddsivater quality goals.

Natural Waters: Flowing water within a physical system that Hageloped without human intervention, in
which natural processes continue to take place.

Nonpoint Source: The pollution from sources which generally ao¢ controlled by establishing effluent
limitations under sections 301, 302, and 402. Ndmpsource pollutants are not traceable to a eiscr
identifiable origin, but generally result from langhoff, precipitation, drainage, or seepage. Water may
contain pollutants that come from land use ac#siuch as agriculture, construction, silvicultgreface
mining, disposal of wastewater, hydrologic modificas, and urban development.
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Numeric Target: A measurable value determined for the pollutdiconcern which, if achieved, is expected
to result in the attainment of water quality staxdan the listed water body.

Phased Approach: Under the phased approach to TMDL developmeai] lallocations and wasteload
allocations are calculated using the best availdata and information recognizing the need for talakl
monitoring data to accurately characterize sousoeldoadings. The phased approach is typicallyi@yef
when nonpoint sources dominate. It provides fer ithplementation of load reduction strategies while
collecting additional data.

Point Source: Pollution from a stationary location or fixectfigty from which pollutants are discharged or
emitted. Pollution from any single identifiableusce, e.g., a pipe, ditch, ship, ore pit, or facgmokestack.

Pallutant: Includes, but not limited to, any element, sabse, compound, or mixture, including disease-
causing agents, which after release into the enmiemt and upon exposure, ingestion, inhalation, or
assimilation into any organism, either directlynfrthe environment or indirectly by ingestion thradgod
chains, will or may be reasonably be anticipatedatose death, disease, behavioral abnormalitieseca
genetic mutation, physiological malfunctions (irdihg malfunctions in reproduction) or physical
deformations, in such organisms or their offspriexcept that the term pollutant or contaminant|shat
include petroleum, including crude oil or any fiantthereof which is not otherwise specificallytdid or
designated as a hazardous substance under sulgpdragA) through (F) of paragraph (14) and shail no
include natural gas, liquefied natural gas, orlsgtit gas of pipeline quality (or mixtures of naugas and
such synthetic gas).

Pallution: Generally, the presence of matter or energy e/hasure, location, or quantity produces undesired
environmental effects. Under the Clean Water fastexample, the term is defined as man-made or-man
induced alteration of the physical, biological, aadiological integrity of water. Other pollutioelated terms
include: agricultural pollution, air pollution,door air pollution, industrial waste pollution, rmade air
pollution, natural pollution, noise pollution, gibllution, sewage pollution, soil pollution, therhpallution,
water pollution, and wood burning stove pollution.

Reference Sites: Water bodies that are representative of theadtaristics of the region and subject to
minimal human disturbance.

Scouring: The removal of earth or rock by the action of rungnivater or of a glacier.

Sediment: (1) The unconsolidated inorganic and organic mat#rat is suspended in and being transported
by surface water, or has settled out and depasitedheds. (2) Soil, sand, and minerals washed famd into
water, usually after rain. They pile up in resémsarivers, and harbors, destroying fish and fidgdhabitat,
and clouding the water so that sunlight cannothreaquatic plants. Careless farming, mining, arittlimg
activities will expose sediment materials, allowthgm to wash off the land after rainfall.

Sediment Délivery: Contribution of transported sediment to a particldaation or part of a landscape.

Sediment Production: Delivery of colluvium or bedrock from hillslope stream channel. The production rate
is evaluated as the sum of the rates of collunaalkerosion and sediment transport across chaan&kb

Sediment Yield: The quantity of sediment arriving at a specificalban.

Sedimentation: Process of deposition of waterborne or windbordasent or other material; also refers to the
infilling of bottom substrate in a waterbody by sednt (siltation).
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Sheet Erosion: Also Sheetwash. Erosion of the ground surface lepaecentrated (i.e. not in rills) overland
flow.

Sheetwash: Also Sheet Erosion. Erosion of the ground sigflay unconcentrated (i.e. not in rills) overland
flow.

Stage: The height of a water surface above an estadistatum plane.

Stream Restoration: Various techniques used to replicate the hydro&dgimoorphological, and ecological
features that have been lost in a stream due anigétion, farming, or other disturbance.

Surface Runoff: Precipitation, snow melt, or irrigation in exses what can infiltrate the soil surface and be
stored in small surface depressions; a major ttepor nonpoint source pollutants.

Suspended Solids: Organic and inorganic particles (sediment) suspimdand carried by a fluid (water). The
suspension is governed by the upward componetugnflence, currents, or colloidal suspension. Suded-
sediment usually consists of particles <0.1 mnhaaigh size may vary according to current hydrolalgic
conditions. Particles between 0.1 mm and 1 mm n@ayenas suspended or be deposited (bedload).

Thalweg: Deepest part of a stream channel.

Topography: The physical features of a geographic surfaea amcluding relative elevations and the
positions of natural and man-made features.

Total Maximum Daily Load or TMDL: (1) The total allowable pollutant load to a receivirgfer such that
any additional loading will produce a violationvaditer quality standards. (2) The sum of the irhliai waste
load allocations and load allocations. A margisafiety is included with the two types of allocaso that
any additional loading, regardless of source, wowtproduce a violation of water quality standards

Turbidity: (1) A measure of opacity of a substance; the degradich light is scattered or absorbed by a
fluid. (2) A cloudy condition in water due to sesuled silt or organic matter.

Waste: Useless, unwanted, or discarded material reguitom (agricultural, commercial, community, and
industrial) activities. Wastes include solidsylids, and gases.

Wasteload Allocation (WL A): (1) The portion of a receiving water’s loadiragpacity that is allocated to one
of its existing or future point sources of pollutioWLAs constitute a type of water quality basé&tient
limitation. (2) The portion of a receiving watet@al maximum daily load that is allocated to afets
existing or future point sources of pollution. {3)e maximum load of pollutants each dischargevaste is
allowed to release into a particular waterway. cB&ge limits are usually required for each speeifater
quality criterion being, or expected to be, viothteThe portion of a stream’s total assimilativepaezity
assigned to an individual discharge.

Water Quality Criteria: Specific levels of water quality which, if reachare expected to render a body of
water suitable for its designated use. The cétaré based on specific levels of pollutants tloatigvmake the
water harmful if used for drinking, swimming, famgi, fish production, or industrial processes. \Matrlity
criteria are comprised of numeric and narrativeedd. Numeric criteria are scientifically derivathbient
concentrations developed by EPA or States for uarjmollutants of concern to protect human health an
aquatic life. Narrative criteria are statementd thescribe the desired water quality goal.
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Water Quality Standards: (1) Provisions of State or Federal law which ¢sinsf a designated use or uses
for the water quality criteria for such waters lshapon such uses. Water quality standards amoteqh the
public health or welfare, enhance the quality ofergand serve the purposes of the Clean Water (R3tA
law or regulation that consists of the beneficiasighated use or uses of a water body, the nurardc
narrative water quality criteria that are necessaprotect the use or uses of that particular mmidy, and an
antidegradation statement. (3) State-adopted &#td&pproved ambient standards for water bodiese Th
standards prescribe the use of the water bodystatllsh the water quality criteria that must bé tmerotect
designated uses.

Waters of the State:  All waters within the jurisdiction of this Statmcluding all streams, lakes, ponds,
wetlands, impounding reservoirs, marshes, watesesyrwaterways, wells, springs, irrigation systems,
drainage systems, and all other bodies or accuimnsgadf water, surface and underground, natutadtiicial,
situated wholly or partly within or bordering uptime State, and such coastal waters as are witkin th
jurisdiction of the State, except lakes, pondstloer surface waters which are wholly landlockedi@ivately
owned, and which are not regulated under the Fe@é&an Water Act (33 U.S.C.1251 et seq.).

Watershed: (1) The land area that drains (contributes rf)riao a stream. (2) The land area that draites in

a stream; the watershed for a major river may epess a number of smaller watersheds that ultimately
combine at a common delivery point.
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ABBREVIATIONS

AR S L e Agricultural Research Service
B P s Best Management Practice
C N A e e e e e e e Clean Water Act
CWPRU .t Channel and Watershed ProcessesaR#sUnit
EP A s Enwiraental Protection Agency
1L Hydrologic Unit Code
A e e ————— et e— e e e e et e e e b e e e e e eeennnaan s Load Allocation
MARIS ... e Mississippi Automated Resource InformatService
MDEQ ... e Mississippi Department of Envirormted Quality
IMIFC et s Missiigpi Forestry Commission
MO S e ——————————————— Margin of Safety
IMISZ ..ot rrmnnr e e e e e e e e e e e e e e e e e e e e e e e Municipal Separ&torm Sewer System
NPDES ... i e National Pollution Discharge Eliration System
NRCS e Natural Resou@mnservation Service
N IS ] PP PPSSTPP Natiorgddimentation Laboratory
SO e Suspen@ediment Concentration
TIMDL <.ttt e e e e eeeas Tatal Maximum Daily Load
LIRS 3 TSRS PP UUPURUURRR Total Suspended Solids
USGS ittt ettt ettt e ta et aebbabrntatbrnrranrnes Unit8tates Geological Survey
VL A et et e e e e e r e e e e e nnrrne e Wasteload Allocation
WWWWTP et e e e e e e e eeenees adfewater Treatment Plant
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