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Sediment TMDL for Deer Creek

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 approBee 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 M ultiply 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 :g/l * MGD gm/day 3.79
Fraction Prefix Symbol Multiple Prefix Symbol
10t deci d 10 deka da
102 centi c 16 hecto h

10° milli m 10° kilo Kk

10° micro : 1P mega M

10° nano n 18 giga G

10" pico p 162 tera T
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TMDL INFORMATION PAGE

Table i. Listing Information

Name ID County HUC Cause Mon/Eval
Deer Creek segment § MS403Mb Washingtdn 08030209 dintéat/Siltation Monitored
Near Hollandale: From Arcola to Percy
Deer Creek — DA MS402E Bolivar 08030209 Sedimeh#g&in Evaluated
Drainage Area near Winterville

Table ii. Water Quality Standard

Parameter Beneficial use Narrative Water Quality Criteria
Sediment/ Aquatic Life Support Waters shall be free from materials attributable ntonicipal,
Siltation industrial, agricultural, or other dischargers prcidg color, odor

taste, total suspended solids, or other condifiossich degree as t
create a nuisance, render the waters injurious uloliq health,
recreation, or to aquatic life and wildlife, or @dsely affect the
palatability of fish, aesthetic quality, or impdfre waters for any
designated uses.

Table iii. Total Maximum Daily Load

Segment WLA LA MOS TMDL
MS403M6 2.4E-03 to 7.3E-03* 2.4E-03 to 7.3E-03F Iroip 2.4E-03 to 7.3E-03*
MS402E 2.4E-03 to 7.3E-03* 2.4E-03 to 7.3E-03f iroipl 2.4E-03 to 7.3E-03*

*tons per acre per day at the effective discharge

Yazoo River Basin Vv
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EXECUTIVE SUMMARY

Deer Creek segment MS403M6 is on the Mississip@81Section 303(d) List of Impaired
Waterbodies as impaired due to suspended solidser Breek segment MS402E is on the
Mississippi 1998 Section 303(d) List of Evaluatedt@rbodies for suspended solids. The original
suspended solids listing was based on TSS datcted by the USGS. According to the USGS'’s
Office of Water Quality Technical Memorandum No02(@B, “use of TSS data (parameter code
00530) resulting from the analysis of water sampasot appropriate for the listing of a 303(d)
waterbody.” The suspended solids cause was dklistRine 2002 based on the above justification.
Sediment was still considered to be a pollutamooicern for this water body. Therefore, the water
body was listed as impaired due to sediment/sltatidicating a clean sedimentissue. This TMDL
is being completed for clean sediment. Certainaiomants may be associated with sediment such
as pesticides and nutrients. However, these caméauts are not being addressed within this TMDL.
These contaminants would also be controlled bg#me best management practices (BMPs) that
control the sediment.

Photo 1. Looking Downstream at Deer Creek nearyP &S
Fl W =

5
J

The State of MississippiVater Quality Criteria for Intrastate, Interstatend Coastal Waters
regulation does not include a numerical water guabandard for aquatic life protection due to
sediment. The narrative standard for the proteaticaquatic life is sufficient for justificatiorf o
TMDL development, but does not provide a quantl@aVIDL target.

The estimated target for this TMDL was developedttisy Channel and Watershed Processes
Research Unit (CWPRU) at the National Sedimentatiaboratory (NSL). The CWPRU was
contracted by MDEQ and EPA Region 4 to developregiee sediment yields, or targets, for each
ecoregion within Mississippi and Region 4. Therehce load, or TMDL target, was derived from

Yazoo River Basin Vi
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the empirical analysis of historical flow and sedititransport data for stable streams in the
appropriate ecoregion for Deer Creek, which isMligsissippi Alluvial Plain (Ecoregion 73).

Yazoo River Basin Vii
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Deer Creek flows in a southern direction from L8divar near Scott, Mississippi to its mouth at
the Yazoo River. The listed segments of Deer CiigeWithin United States Geologic Service
(USGS) Hydrologic Unit Code (HUC) 08030209. Themmared segment, MS403M86, is 17-mile
segment that flows from Arcola, Mississippi to Bedississippi and is in Washington County.
The evaluated segment, MS402E, is located in thiberm portion of the Deer Creek watershed near
Winterville, Mississippi in Bolivar County. Thealnage area of the listed segments is 70,249 acres
and contains may landuse types including agricailltand, pastureland, and urban areas. However,
the dominant landuse within the watershed is atjticel

The listed segments of Deer Creek all lie withie tississippi Alluvial Plain, Ecoregion 73.
According to 40 CFR 8130.2 (i), TMDLs can be expegsin terms of mass per time, toxicity, or
other appropriate measure. In this case, an “@jh@ropriate measure” is used to express the TMDL
as the tons of sediment that can be discharged &omcre of a subwatershed during a day
(tons/acre/day) at the effective discharge anbdtdin the applicable water quality standardisTh
results in a range of acceptable reference yidl@s4&-03 to 7.3E-03 tons per acre per day at the
effective discharge. It is expected that all valwéhin this range will result in attainment oftea
guality standards. The TMDL is expressed at thect¥e discharge, which is the channel forming
flow that moves the most sediment. This TMDL is$ applicable on an annual basis, because the
effective discharge only occurs statistically oegery one and a half years, not on a daily basis.
However, because the effective discharge is thiearicondition, compliance with the TMDL at
effective discharge will result in the attainmehtlee water quality standards at all times.

It is appropriate to apply the same target yielgaonitted (WLA) and unpermitted (LA) watershed
areas. Forload TMDLs, the WLA and LA are sumnueckticulate the TMDL. Because this TMDL
is expressed as a yield, as long as all activigiesnitted or unpermitted, meet the same yield, the
TMDL will be met, regardless of the relative loaghtribution. The methods used to develop the
acceptable yields are described in detail in thents titled,"Reference” and “Impacted” Rates of
Suspended-Sediment Transport for Use in Develdpiegn Sediment TMDLSs: Mississippi and the
Southeastern United Statgdmon, et al., 2002b) attual and Reference Sediment Yields for the
James Creek Watershed — Mississi{@mon, et al., 2002a).

There are facilities in the Deer Creek Watershetth Wiational Pollutant Discharge Elimination

System (NPDES) permits that are permitted for TStepended Solids (TSS). A list of facilities is
not included because no changes are requirediirprenits due to this TMDL. This is considered
appropriate since these sources provide negligdaldings of sediment to the receiving waters
compared to wet weather sources (e.g., NPDES tteguwtanstruction activities, Municipal Separate
Storm Sewer Systems (MS4s), and nonpoint sourc&ks)p, the Total Suspended Solids (TSS)
component of a NPDES permitted facility is diffearérom the pollutant addressed within this
TMDL. The TSS component of the permitted dischaiigegenerally composed more of organic
material, and therefore, provides less direct imhpacthe biologic integrity of a stream (through
settling and accumulation) than would stream sediai®n due to soil erosion during wet weather
events. The pollutant of concern for this TMDLsediment from landuse runoff and in-channel
processes.

Wet weather sources of sediment, which are diseldati@a receiving water body as a result of the
storm events, are considered to be the primaryararfor this sediment TMDL. These wet weather
sources can be broadly defined, for the purposési®fTMDL, into two categories: wet weather
sources regulated by the NPDES program, and waheesourcesaotregulated by NPDES. Wet
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weather sources regulated by the NPDES programdedndustrial activities (which includes
certain construction activities) and dischargesfidS4s. The wet weather NPDES regulated
sources are provided a wasteload allocation (WbARis TMDL, and all other wet weather sources
of sediment (those not regulated by NPDES) areigeava Load Allocation (LA).
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The WLAs provided to NPDES municipal and industpi@imitted dischargers will be implemented
through the State’s NPDES permit program and arénctuded in this TMDL. The wet weather
WLASs provided to the NPDES-regulated constructiotiveties and MS4s will be implemented
through Best Management Practices (BMPs) as spddifi Mississippi’'s General Stormwater
Permits for Small Construction, Construction, ahd$e | & Il MS4 permits, which can be found on
the MDEQ website (www.deq.state.ms.us). It istechnically feasible to incorporate numeric
sediment limits into permits for these activitiesffities at this time. LAs for nonpoint sourcefl w
be achieved through the voluntary application of BMProperly designed and well-maintained
BMPs are expected to provide attainment of thewestther WLASs and LAs.

For streams listed as impaired due to sedimeriltatien in the Yazoo River Basin, including Deer
Creek, suspended sediment data were either ndablaor were insufficient to calibrate a water
quality model for prediction of existing sedimeoadls within these water bodies. Therefore, this
TMDL does not provide an existing load specifieer Creek. However, a source assessment is
included. In addition, the CWPRU estimated thedgirange for unstable streams in this ecoregion
is 3.9E-03 to 7.0E-03 tons per acre per day atfiieetive discharge. This range is representafive
the yield that would be expected from the Deer Kweatershed.

The unstable yield range is approximately the saméhe target yield range, which indicates a
reduction should not be necessary in the Deer Gragdrshed. The intensification of agriculture in
Ecoregion 73 occurred in the past causing sedipmfiiems in the water bodies. The period of
peak sediment production for the region has pas$kd.present farming practices have improved
reducing the present loads. The maintenance cfatienent load in the Deer Creek watershed to
equal that of a relatively stable stream will allthe river to approach stable conditions over time.
This will provide improved habitat for the suppoftaquatic life in the river and will result in the
attainment of the applicable water quality standard

Figure 1. Location of the Deer Creek Watershed
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1.0 INTRODUCTION

1.1 Background

The identification of water bodies not meeting thdsignated use and the development of total
maximum daily loads (TMDLSs) for those water bodaes required 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 thidDL is sediment from landuse runoff and in-
channel sediment processes.

Deer Creek flows in a southern direction from igmtiwaters located in Bolivar County through
Washington, Sharkey, and Issaquena Counties inMississippi. The drainage area of the listed
segments of Deer Creek lies within USGS HUC 0803020d the Mississippi Alluvial Plain
Ecoregion (73). The monitored segment, MS403M@./isnile segment that flows from Arcola,
Mississippi to Percy, Mississippi and lies withinaghington County. The evaluated segment,
MS402E, is located in the northern portion of theeb Creek watershed near Winterville,
Mississippi in Bolivar County.

The drainage area of the listed segments is 7@G24% and contains may landuse types including
agricultural land, pastureland, and urban areasveier, the dominant landuse within the watershed
is agriculture. The landuse distribution of theeDEreek Watershed is provided in Table 1 and in
Figure 3. The locations of the 303(d) listed segimare shown in Figure 2.

Table 1. Deer Creek Watershed Landuse Distribution

Forest | Urban | Pasture| Wetland| Other | Agriculture Total
Area (acres) 0 1,541 3,257 5,201 1,068 59,181 70,248
Percentage 0.0% 2.2% 4.7% 7.4% 1.5% 84.2% 100%
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Figure 2. Deer Creek Watershed 303(d) Listed Setgnen
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1.2 Applicable Water Body Segment Use

The water use classification for Deer Creek, agdished by the State of Mississippi in ivater
Quality Criteria for Intrastate, Interstate and Cstal Watersregulation, is Fish and Wildlife
Support. Waters with this classification are inked for fishing and propagation of fish, aquatfe li
and wildlife. Waters that meet the Fish and WiBupport criteria should also be suitable for
secondary contact, which is defined as incidemtatact with water including wading and occasional
swimming.

1.3 Applicable Water Body Segment Standard

TheState of Mississippi Water Quality Criteria fordastate, Interstate, and Coastal Waté2602)

do not include a water quality standard applicablequatic life protection due to sediment.
However, a narrative standard for the protectiomapiatic life was interpreted to determine an
applicable target for this TMDL. The narrativerstard is that waters shall be free from materials
attributable to municipal, industrial, agricultural other dischargers producing color, odor, taste
total suspended solids, or other conditions in slegdree 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 2
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2.0 TMDL ENDPOINT AND WATER QUALITY ASSESSMENT

2.1 Selection of a TMDL Endpoint and Critical Condtion

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 betwebgrerved conditions and conditions that are

expected to restore designated uses.

This sediment TMDL is expressed as an acceptalgeraf sediment yields at the effective
discharge. The range was developed from data mezhatistable streams in the same ecoregion as
Deer Creek. The target range for the Deer Credkralzed is a sediment yield in the range from
2.4E-03 tons per acre per day to 7.3E-03 tons @er per day at the effective discharge. The
discharge which moves the most sediment is knothasffective discharge, which has been
selected as the critical condition for this TMDLir(®n, et al., 2002b). If the sediment target
applicable for sediment in Deer Creek is maintaithatihg critical conditions, then the health of the
stream should improve.

Yazoo River Basin 4
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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 tearOlater Act, sources are broadly classified as
either point or nonpoint sources. Under 40 CFR284,2a point source is defined as a discernable,
confined, and discrete conveyance from which palitg are or may be discharged to surface waters.
The National Pollutant Discharge Elimination Syst@WPDES) program regulates point source
discharges. Point sources can be described blgrveal categories: 1) NPDES regulated municipal
and industrial wastewater treatment plants (WWHRs)2) NPDES regulated industrial activities
(which includes construction activities) and mupatistorm water discharges (Municipal Separate
Storm Sewer Systems (MS4s)). For the purposésof MDL, all sources of sediment loading not
regulated by NPDES are considered nonpoint souretential sources of sediment in the Deer
Creek watershed were considered. Sources weraatbared with the best available information,
which is documented in this section.

3.1 Assessment of Point Sources

There are facilities in the Deer Creek watersheith Wiational Pollutant Discharge Elimination

System (NPDES) permits that are permitted for TBtepended Solids (TSS). A list of facilities is
not included because no changes are requiredinpigrenits due to this TMDL. This is considered
appropriate since these sources provide negligdaldings of sediment to the receiving waters
compared to wet weather sources (e.g., NPDES tteguwtanstruction activities, Municipal Separate
Storm Sewer Systems (MS4s) and nonpoint sourc&kso, the Total Suspended Solids (TSS)
component of a NPDES permitted facility is diffearérom the pollutant addressed within this
TMDL. The TSS component of the permitted dischargegenerally composed more of organic
material, and therefore, provides less direct ihpacthe biologic integrity of a stream (through
settling and accumulation) than would stream sediai®n due to soil erosion during wet weather
events. The pollutant of concern for this TMDLsediment from landuse runoff and in-channel
processes.

Sediment loadings from NPDES regulated construdidivities and Municipal Separate Storm
Sewer Systems (MS4s) are considered point soufsedionent to surface waters. These discharges
occur in response to storm events and are includgte WLA of this TMDL.

As of March 2003, discharge of storm water fromstarction activities disturbing between one and
five acres must also be authorized by an NPDES iperraddition to the requirements already in
place for larger construction sites. The purpds$kbaese NPDES permits is to eliminate or minimize
the discharge of pollutants from construction attés. Since construction activities at a sitecdre
temporary, relatively short term nature, the numifeconstruction sites covered by the general
permit at any instant of time varies. The targetliese areas is the same range as the TMDL target
of 2.4E-03 to 7.3E-03 tons per acre per day aetfeetive discharge. The WLAs provided to the
NPDES regulated construction activities and MS4 g implemented as Best Management
Practices (BMPs) as specified in Mississippi’s GahStormwater Permits for Small Construction,
Construction, and Phase | & Il MS4 permits. Ih@t technically feasible to incorporate numeric
sediment limits into construction storm water or & rmits at this time. WLAs should nog
construed as numeric permit limits for construcboMS4 activities. Properly designed and well-

maintained BMPs are expected to provide attainroEWLAS.
Yazoo River Basin 5
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3.2 Assessment of Nonpoint Sources

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:

e Agriculture

e Silviculture

» Rangeland

» Construction sites

 Roads

e Urban areas

e Mass wasting areas

e Gullies

» Surface mining

e In-channel and in-stream sources
» Historical landuse activities and channel alteraio

The 70,248 acre drainage area of the Deer Creakstetd contains many different landuse types,
including cropland, pasture, barren, and wetlasdsh@awn in Table 2 and Figure 3. The landuse
information for the watershed is based on the StdtéMississippi's Automated Resource
Information System (MARIS), 1997. This data sdbvased on Landsat Thematic Mapper digital
images taken between 1992 and 1993. The MARISadatelassified on a modified Anderson level
one and two system with additional level two wetlafassifications.
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Table 2. Deer Creek Watershed Landuse Distribution
Forest | Urban | Pasture| Wetland| Other | Agriculture Total
Area (acres) 0 1,541 3,257 5,201 1,068 59,181 70,248
Percentage 0.0% 2.2% 4.7% 7.4% 1.5% 84.2% 100%

Figure 3. Deer Creek Watershed Landuse Distributio
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contained on this map E Mississippi

MDEQ | Wetlands

Landuse
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3.3 Load 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 existiad Would be inappropriate. However, the range of
yields for other unstable streams with sufficiestiadin this ecoregion is 3.9E-03 to 7.0E-03 toms pe
acre per day. Similar sources are present in thagersheds. Therefore, the existing load for Deer
Creek should be within this range.
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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 in #action are:

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

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

4.1 Selecting a Reference Condition (Simon, et a2002a)

Sediment loads (transport rates) in streams vaoyd®rs of magnitude over time and
by location. Controls such as geology and chanoehtary 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 water body (TMDL)eomust first be able to
determine the sediment load that would be expeaatash unimpaired stream of a
given type and location. However, baseline coodgi of flow, sediment
concentrations, and transport rates for streartiseinvide variety of physiographic
provinces and under a wide variety of land usepacegly understood.

There is no reason to assume that “natural” or gpracknd 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 assuhs “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 stabieehaystems 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-tramtprelations 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 relatioed te@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, clenaatd ecology, differentiated
collectively as an ecoregion.

In order to identify those sediment-transport ctinds 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
“reference” condition simply means “representatiwed given category of classified
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channel forms or morphologies and as such, map@anhalogous with a “stable”,
“undisturbed”, or “background” rate of sedimentquction and transport.
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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 reachesfdies 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, andoGthe purpose of TMDL
development, a “reference” condition transportingttral” 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 (Eigirin most alluvial channels,
disruption of the dynamic equilibrium generally ukts in a certain degree of
upstream channel degradation and downstream adigraddf 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 bankré&sinear the base of the bank.
Thus, the degradation stage (stage lll) is directlgited 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, aggrawdlatstage V) becomes the
dominant trend in previously degraded downstred®s siecause the flatter gradient
and lower hydraulic radius at the degraded sitenafitransport 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,tf@2 establishment of riparian
vegetation that adds roughness elements and retheetream power for given
discharges, and (3) further gradient reduction bgmaer extension and elongation.

The lack of complete bed-level recovery often ressinn 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 egl@ntflow could dissipate energy
by spreading across the floodplain. Where vegetalies re-establish, the additional
roughness limits the erosive power of flood evemithin the incised channel and
constrains shear-stress values to near bankfelldefggrading conditions (stage V)
are also common in reaches downstream from theadresmximum disturbance
immediately after the disturbance is imposed orstream channel.

With stages of channel evolution tied to discrét@mel processes and not strictly to
specific channel shapes, they have been succgsafdll to describe systematic
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channel-stability processes over time and spade/arse environments subject to
various disturbances such as stream responsbaonelization in the Southeast US
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Coastal Plain; volcanic eruptions in the Cascaderins; and dams in Tuscany,
Italy (Rinaldi and Simon, 1998). Because the fagehannel evolution represent
shifts in dominant channel processes, they aresyically 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 4. Six Stages of Channel Evolution (Simod Blupp, 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
hc = critical bank height h>he

= direction of bank or
bed movement

slumped
material
aggraded material aggraded material

An advantage of a process-based channel-evolutbense 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 haieccurred or where they are far
less severe, Stage | conditions can be used a&feaeénce” condition.

4.2 Analysis of Available Suspended Sediment Dat&ifmon, et al., 2002a)

Analysis of suspended sediment transport data wegokstablishing 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 lfutei intervals are best. Mean
daily values of both flow and sediment loads, whach readily available from the
USGS, tend to be biased towards lower flows, paldity in flashy basins. For
establishing sediment-transport rating relatiomstantaneous concentration and 15-
minute flow data were used from USGS and ARS gaugiation records.

Because the “effective discharge” is that dischargange of discharges that shape
channels and perform the most geomorphic workgpart the most sediment) over
the long term, it can serve as a useful indicataregional suspended sediment
transport conditions for “reference” and impactiess In many parts of the United
States, the effective discharge is approximatebaktp the peak flow that occurs
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about every 1.5 years (@ and may be analogous to the bankfull dischargtainle
streams.

The recurrence interval for the effective dischamges calculated for 10 streams in
Mississippi. Calculating the effective dischargaimatter of integrating a flow-
frequency curve with a sediment-transport ratinglitain the discharge (range of
discharges) that transports the most sediments whs accomplished at 10 sites
where the complete 15-minute flow record was eaditginable. For the 10 streams
analyzed in Mississippi, the;@is on average, a good approximation (Table 5).
Therefore, the @ was used as a measure of establishing the efatiigharge 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 sedirtet 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 T/Dfkm

4.3 “Reference” or “Target” Sediment Yields

“Reference” or “Target” values for suspended sedinaee based on the concept that stable channel
conditions can be represented by channel evoliages | and VI. Therefore, the effective
discharge sediment yields for Stage | and VI invagecoregion represent background or natural
transport rates (Simon, et al., 2002b). The tadysediment yield for an ecoregion is based on the
sediment yield values obtained for Stage | and itdsswithin that ecoregion. Based on this
information, the targeted sediment yield rangeésooregion 73 is 2.4E-03 to 7.3E-03 tons per acre
per day at the effective discharge.

Ecoregion 74, the Mississippi Valley Loess Plameduces the greatest amount of sediment per unit
drainage area in the nation partly due to 1) théliierodible nature of the silt sized sediment tha
dominates the region, and 2) the extensive chairtedbing and straightening that has taken place in
the region over the past century in response thddgaring and subsequent channel filling (Simon,
et al., 2002c). Figure 5 provides a median obfthe data in each ecoregion, not the range of the
central 50 percent of the distribution for the &adtreams only, which is the way the target yietd

this TMDL is provided. However, Figure 5 is usefal demonstrate why the target yield for
Ecoregion 74 is much larger than the target yietebther ecoregions in Mississippi, e.g. Ecoregion
73.

Yazoo River Basin 14




Sediment TMDL for Deer Creek

Figure 5. Comparison of National Median Suspenfiediment Yields at the @for 84 Ecoregions of the
Continental United States. (Simon et al., 2002c)
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Figure 6. Ecoregions of the Yazoo River Basin
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5.0 ALLOCATION

The allocation for this TMDL involves a wastelodibeation (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 Deer Creek. According to 40 CFR 8130.2
(i), TMDLs can be expressed in terms of mass peg ttoxicity, or other appropriate measure. In
this case, an “other appropriate measure” is usedress the TMDL as the tons of sediment that
can be discharged from an acre of a subwatershexgda day (tons/acre/day) at the effective
discharge and still attain the applicable watediggustandard. It is appropriate to apply the same
target yield to permitted (WLA) and unpermitted (Lwatershed areas. Forload TMDLs the WLA
and LA are summed to calculate the TMDL. BecabsefMDL is expressed as a yield, as long as
all activities, permitted or unpermitted, meetshene yield, the TMDL yield will be met, regardless
of the relative load contribution. The methodsdusedevelop these values are described in detail i
the reports titled;Reference” and “Impacted” Rates of Suspended-SedinTransport for Use in
Developing Clean Sediment TMDLSs: Mississippi amd3butheastern United Sta{&mon, et al.,
2002b) andActual and Reference Sediment Yields for the J&@nesk Watershed — Mississippi
(Simon, et al., 2002a).

5.1 Wasteload Allocations

The contribution from NPDES permitted facilitiesss@nsidered negligible in the development of
this TMDL. The Total Suspended Solids (TSS) congmbrof any NPDES permitted facility is
different from the pollutant addressed within fildDL. The pollutant of concern for this TMDL is
sediment from landuse runoff and in-channel prazess

Sediment loadings from NPDES regulated construdidivities and Municipal Separate Storm
Sewer Systems (MS4s) are considered point soufsedionent to surface waters. These discharges
occur in response to storm events and are includéte WLA of this TMDL as the same target
yield as the TMDL of 2.4E-03 to 7.3E-03 tons peareguer day at the effective discharge.

5.2 Load Allocations

The load allocation developed for this TMDL is atimation of the acceptable contribution of all
nonpoint sources in the watershed. Channel presessd upland sources both contribute to the
sediment loading of the river. Forested areasatesubject to silviculture activities may exhibit
elevated sediment contributions if Voluntary Bestridgement Practices for Forestry in Mississippi
are not implemented. Best management practice®&Ms outlined in “Mississippi’'s BMPs: Best
Management Practices for Forestry in MississiplgiFC, 2000), “Planning and Design Manual for
the Control of Erosion, Sediment, and Stormwat®DEQ, et. al, 1994), and “Field Office
Technical Guide” (NRCS, 2000), would be the mo&ative means of reducing the load from the
upland sources.

The calculated range of allowable yields of sedinfi@nthe listed segments of Deer Creek without

exceeding the applicable narrative water qualapgard, as interpreted by MDEQ), is also a range of
2.4E-03 to 7.3E-03 tons per acre per day at trex@fe discharge.
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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. The MOS selected for
this TMDL is implicit. The use of conservative pealures provides a sufficient implicit MOS.
These conservative procedures include the usestaftde stream as the target in an area where a
majority of the streams are unstable and the ushekffective discharge flow, the flow that
produces the most 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 load allocation includesdmtributions from the channel and surface
runoff from the watershed. The margin of safetytfos TMDL is implicit and derived from the
conservative assumptions incorporated into thishodtlogy. This TMDL, expressed as an
acceptable range of sediment yields, is the santeddNLA, LA and TMDL. Forload TMDLSs the
WLA and LA are summed to calculate the TMDL. Besxmthis TMDL is expressed as a yield, as
long as all activities, permitted or unpermittedanthe same yield, the TMDL yield will be met,
regardless of the relative load contribution.

WLA = 2.4E-03to 7.3E-03 tons of sediment per acre pgatthe effective discharge
LA
MOS

2.4E-03 to 7.3E-03 tons of sediment per acredpgrat the effective discharge

Implicit

Table 3. TMDL Yields
Parameter WLA LA MOS TMDL

Sediment (tons/acre/day)f 2.4E-03to 7.3E03 2.8He07.3E-03 Implicit 2.4E-03 to 7.3E-03
*at the effective discharge

5.5 Seasonality

The use of a data collected throughout the yearaaty stations in the ecoregion to set the target
addresses seasonal variation. Instantaneous fidwispended 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 was edtdrtatbe 2.4E-03 to 7.3E-03 tons per acre per
day at the effective discharge. The estimatedeafgyields for unstable streams in the same
ecoregion is 3.9E-03 to 7.0E-03 tons per acre ggntthe effective discharg&he unstable yield
range is approximately the same as the target saglge, which indicates a reduction should not be
necessary. The intensification of agriculture aoEgion 73 occurred in the past causing sediment
problems in the water bodies. The period of pealksent production for the region has passed. The
present farming practices have improved reducimgpitesent loads. The maintenance of the
sediment load in the Deer Creek watershed to ¢hatbf a relatively stable stream will allow the
river to approach stable conditions over time.sMiil provide improved habitat for the support of
aquatic life in the river and will result in theahment of the applicable water quality standards.

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 avfehe basin groups. During the next monitoring
phase in the Yazoo River Basin, the Deer Creekngla¢éel may receive additional monitoring to
identify any changes or improvements in water dqyalFor land disturbing activities related to
silviculture, construction, and agriculture, it iscommended that practices, as outlined in
“Mississippi’s BMPs: Best Management Practices Farestry in Mississippi” (MFC, 2000),
“Planning and Design Manual for the Control of Emos Sediment, and Stormwater” (MDEQ, et. al,
1994), and “Field Office Technical Guide” (NRCS08), 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 the statewide newspagrat a newspaper in the area of the watershed. The
public will be given an opportunity to review thé/DL and submit comments. MDEQ also
distributes all TMDLs at the beginning of the pabibtice to those members of the public who have
requested to be included on a TMDL mailing listMDL mailing list members may request to
receive the TMDL reports through either, emailta postal service. Anyone wishing to become a
member of the TMDL mailing list should contact Grdgckson at (601) 961-5098 or
Greg_Jackson@deq.state.ms.us. Atthe end of tdayperiod, MDEQ will determine the level of
interest in the TMDL and make a decision on theeasity of holding a public meeting.

All comments received during the public notice pérand at any public meeting become a part of

the record of this TMDL. All comments will be codesred in the ultimate completion of this TMDL
for submission of this TMDL to EPA Region 4 for dinapproval.
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DEFINITIONS

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

Allocations: That portion of a receiving water’s loading caipathat is attributed to one of its existing otture
pollution sources (nonpoint or point) or to naturatkground sources.

Ambient Stations A network of fixed monitoring stations estabbstfor systematic water quality sampling at regular
intervals, and for uniform parametric coverage avéwng-term period.

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

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

Background: The condition of waters in the absence of matu@ed alterations based on the best scientificrimdtion
available to MDEQ. The establishment of naturalkigacund for an altered water body may be based apimilar,
unaltered or least impaired, water body or on hicab pre-alteration data.

Background Levels Levels representing the chemical, physical laolbgical conditions that would result from nafura
geomorphological processes such as weatheringsoldtion.

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

Bedload Sediment Portion of sediment load transported downstrearsliding, rolling, bouncing along the
channel bottom. Generally consists of particlesrwi.

Best Management Practices (BMPs)Methods, measures, or practices that are detetho be reasonable and cost
effective means for a land owner to meet certadémegally nonpoint source, pollution control nee@MPs include
structural and nonstructural controls and operadioth maintenance procedures.

Calibration: The process of adjusting model parameters wighigsically defensible ranges until the resulting
predictions give a best possible good fit to obsdrndata.

Channel: A natural stream that conveys water; a ditch onokhexcavated for the flow of water.

Channel Improvement The improvement of the flow characteristics of arael by clearing, excavation,
realignment, lining, or other means in order taéase its capacity. Sometimes used to connote ehatabilization.

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

Clean Sediment Sediment that is not contaminated by chemical smosts. Pollution caused by clean sediment
refers to the quantity of sediment, as opposetd@tesence of pollutant-contaminated sediment.

Critical Condition : The critical condition can be thought of as‘therst case” scenario of environmental conditions i
the water body in which the loading expressed énNDL for the pollutant of concern will continue teet water
quality standards. Critical conditions are the barmation of environmental factors (e.g., flow, teergture, etc.) that
results in attaining and maintaining the water iyaliterion and has an acceptably low frequenicgazurrence.

Cross-Sectional Area Wet area of a water body normal to the longitudemahponent of the flow.

Daily Discharge The "discharge of a pollutant” measured duringlandar day or any 24-hour period that reasonably
represents the calendar day for purposes of sagaplor pollutants with limitations expressed irtsioif mass, the "daily
discharge" is calculated as the total mass of tikitant discharged over the day. For pollutantthimitations
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expressed in other units of measurement, the "daityage" is calculated as the average.
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Designated Use Use specified in water quality standards forhea@ter body or segment regardless of actual
attainment.

Discharge Monitoring Report: Report of effluent characteristics submittecadfPDES permitted facility.

Dissolved Solids Disintegrated organic and inorganic materialater. Excessive amounts will make water unfit
to drink or use in industrial processes.

Diurnal : Actions or processes that have a period or e ©f@pproximately one tidal-day or are completétin a 24-
hour period and that recur every 24 hours.

Dynamic Model: 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 ecologyieh includes meteorological factors, elevatiomnpl
and animal speciation, landscape position, and.soil

Effective Discharge The discharge which moves the most sediment.

Effluent: Treated wastewater flowing out of the treatnfaatiities.

Effluent Standards and Limitations: All State or Federal effluent standards andthtibns on quantities, rates, and
concentrations of chemical, physical, biologicalj ather constituents to which a waste or wastewli#eharge may be
subject under the Federal Act or the State laws Ttludes, but is not limited to, effluent limitats, standards of
performance, toxic effluent standards and prolubgj pretreatment standards, and schedules of @omoel

Flood Plain: The lowland that borders a river, usually dry subject to flooding.

Fluvial Geomorphology. The effect of rainfall and runoff on the form arattern of riverbeds and river channels.

Geomorphology. The study of the evolution and configuration ofdéorms.

Gully Erosion: The erosion process whereby water accumulateariow channels and, over short periods, removes
soil from this narrow are to considerable depthsging from 1-2 feet to as much as 75-100 feet.

Impaired Water Body: Any water body that does not attain water qualitndards due to an individual pollutant,
multiple pollutants, pollution, or an unknown caw$émpairment.

Land Surface Runoff. Water that flows into the receiving stream afipplication by rainfall or irrigation. It is a
transport method for nonpoint source pollution fribva land surface to the receiving stream.

Load Allocation (LA) : The portion of a receiving water's loading cafyaattributed to or assigned to nonpoint sources
(NPS) or background sources of a pollutant. Tlael lallocation is the value assigned to the summatiall direct
sources and land applied fecal coliform that eatexceiving water body.

Loading: The total amount of pollutants entering a stréi@m one or multiple sources.

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

NPDES Permit An individual or general permit issued by thesMssippi Environmental Quality Permit Board
pursuant to regulations adopted by the Mississippinmission on Environmental Quality under Missipsifode
Annotated (as amended) 88 49-17-17 and 49-17+28ischarges into State waters.

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

Natural Waters: Flowing water within a physical system that kdaseloped without human intervention, in which
natural processes continue to take place.
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Nonpoint Source Pollution that is not released through pipes fiatiter originates from multiple sources over a
relatively large area. Nonpoint sources can bigldivinto source activities related to either lan@vater use including
failing septic tanks, improper animal-keeping piceg, forest practices, and urban and rural runoff.
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Numeric Target: A measurable value determined for the pollutdicbncern which, if achieved, is expected to tesul
the attainment of water quality standards in thed water body.

Phased Approach Under the phased approach to TMDL developmead hllocations and wasteload allocations are
calculated using the best available data and irdtion recognizing the need for additional monitgiiiata to accurately
characterize sources and loadings. The phasedagpis typically employed when nonpoint sourcesidate. It
provides for the implementation of load reductitnategies while collecting additional data.

Point Source Pollutant loads discharged at a specific locgtiom pipes, outfalls, and conveyance channets &ither
municipal wastewater treatment plants or industriastewater treatment facilities. Point sources aao include
pollutant loads contributed by tributaries to thaimreceiving water stream or river.

Pollutant: Dredged soll, solid waste, incinerator residiawyage, garbage, sewage sludge, munitions, chenastds,
biological materials, radioactive materials, heaiecked or discarded equipment, rock, sand, ceithand industrial,
municipal, and agricultural waste discharged inwager. (CWA Section 502(6))

Pollution: Generally, the presence of matter or energy whuature, location, or quantity produces undesired
environmental effects. Under the Clean Water factexample, the term is defined as the man-madhean-induced
alteration of the physical, biological, chemicaldaadiological integrity of water.

Reference Sites Water bodies that are representative of theeghearistics of the region and subject to minimahban
disturbance.

Runoff: That part of precipitation, snow melt, or irrigen water that runs off the land into streams thveo surface
water. It can carry pollutants from the air ancdlanto receiving waters.

Scour. To abrade and wear away. Used to describe¢h¢hering away of a terrace or diversion channstreambed.
The clearing and digging action of flowing watespecially the downward erosion by stream watemi@eping away
mud and silt on the outside of a meander or dutowg events.

Sediment Particulate organic and inorganic matter that acdates in a loose, unconsolidated form on the botto
of natural waters.

Sediment Delivery 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 colluvial lEwkion and sediment transport across channekbank

Sediment Yield Amount of sediment passing a particular point (eligcharge point of the basin) in a watershed
per unit of time.

Sedimentation Process of deposition of waterborne or windbormknsent or other material; also refers to the
infilling of bottom substrate in a water body bylgeent (siltation).

Sheet Erosion Also Sheetwash. Erosion of the ground surface lepoicentrated (i.e. not in rills) overland flow.
Sheetwash Also Sheet Erosion. Erosion of the ground sgfiay unconcentrated (i.e. not in rills) overlalwvt
Stage The height of a water surface above an estaistatum plane.

Stream Restoration Various techniques used to replicate the hydroldgimorphological, and ecological features
that have been lost in a stream due to urbanizg@oming, or other disturbance.

Surface Runoff Precipitation, snow melt, or irrigation waterércess of what can infiltrate the soil surface bed
stored in small surface depressions; a major ttepof nonpoint source pollutants.

Suspended SolidsOrganic and inorganic particles (sediment) suspeial@nd carried by a fluid (water). The
suspension is governed by the upward componerttstailence, currents, or colloidal suspension. 8ndpd
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sediment usually consists of particles <0.1 mnhaaigh size may vary according to current hydrolalgionditions.
Particles between 0.1 mm and 1 mm may move asisdsger be deposited (bedload).

Thalweg: Deepest part of a stream channel.
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Topography: The physical features of a geographic surfaea arcluding relative elevations and the positiohs
natural and man-made features.

Total Maximum Daily Load or TMDL : The calculated maximum permissible pollutantiog to a water body at
which water quality standards can be maintainddo,Ahe sum of the individual wasteload allocagior point sources,
load allocations for nonpoint sources, and natbeakground, plus a margin of safety. TMDLSs carekpressed in
terms of mass per time, toxicity, or other apprajgimeasures that relate to a state’s water qudibdard.

Turbidity : A measure of opacity of a substance; the degradich light is scattered or absorbed by a fluid.

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

Wasteload Allocation (WLA): The portion of a receiving water's loading catyaattributed to or assigned to point
sources of a pollutant.

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

Water Quality Criteria : Elements of State water quality standards, esga@ as constituent concentrations, levels, or
narrative statements, representing a quality oémidiat supports the present and future most b@akfises.

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

Watershed The area of land draining into a stream at amglocation.
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ABBREVIATIONS

ARS e Agricultural Research Service
B P e Best Management Practice
G N A e e e e e e e e Clean Water Act
CWPRU o Channel and Watershed ProcessesaR#sUnit
DA et a e e e et e r s Drainage Area
DEM . e Digital Elevation Model
EP A s Enwiroental Protection Agency
GlS e @deaphic Information System
1 Hydrologic Unit Code
A e —————— 1ttt e e e e e e bbb e e e et e e e e e b e e ee e e e e e e ana Load Allocation
MARIS ... e Mississippi Automated Resource InformatService
MDEQ ... e Mississippi Department of Envirormted Quality
M C e s Missgpi Forestry Commission
MO S i ——————————————— Margin of Safety
IMISZ ..ottt e e e e e e e e e e e e e e e e e e e e aa e Municipal Separ&torm Sewer System
NPDES ... s s National Pollution Discharge Eliration System
[N ST PR PRTPPPPRPIN Non-Point Source
NRCS e e Natural Resou@mnservation Service
N S L e Natiorgddimentation Laboratory
L e F PR Reach File 3
LIRS 3 TS PP UUPURUURRRR Total Suspended Solids
USGS ittt ettt eta e e e te ettt tbebtatatbrnrnanrne Unit8tates Geological Survey
USLE . i Universal Soil Loss Equation
VL A e e ————— e e e e e e Wasteload Allocation
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