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Organic Enrichment/Low Dissolved Oxygen TMDL for Hurricane Creek

FOREWORD

This report has been prepared in accordance wéhstihedule contained within the federal
consent decree dated December 22, 1998. The repotains one or more Total Maximum
Daily Loads (TMDLs) for waterbody segments foundMississippi’s 1996 Section 303(d) List
of Impaired Waterbodies. Because of the accelgrstbedule required by the consent decree,
many of these TMDLs have been prepared out of seguevith the State’s rotating basin
approach. The implementation of the TMDLs contairfextein will be prioritized within
Mississippi’s rotating basin approach.

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

Prefixesfor fractions and multiples of Sl units

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 u 10° mega M
10° nano n 19 giga G
10*2 pico p 162 tera T
10%° femto i 10° peta P
108 atto a 16° exa E

Conversion Factors

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

Cubic meters Gallons 264.17205 | ug/l * cfs Gm/day  2.45
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i. ListingInformation
Name ID County HUC Cause Mon/Eval
Organic
Hurricane Creek MS303M1 DeSoto 08030204 | Enrichment/Low Do Monitored
and Nutrients
Near Eudora from watershed 307 Boundary to Arkabludke flood Pool
. Organic
Unnamed Tributary to MS308M DeSoto 08030204 | Enrichment/Low Do Evaluated
Hurricane Creek .
and Nutrients
Near Eudora from headwaters to unnamed tributai§30BE — DA near Frees Corner) of Hurricane Creek
Organic
Hurricane Creek MS307E DeSoto 08030204 | Enrichment/Low Do Evaluated

and Nutrients

Hurricane Creek, Portion of DA, Drainage area ri3gans Corner

ii. Water Quality Standard

Parameter

Beneficial use

Water Quality Criteria

Dissolved Oxygen

Aquatic Life Support

DO concentrations shall be maintained at a daibraye of not less than 5.0

mg/l with an instantaneous minimum of not less thanmg/I|

iii. NPDES Facilities

NPDES D Facility Name Subwater shed Receiving Water Flow (mgd)
MS0029645 Magnolia Hills Mobile 08030204 Hurricane Creek 0.04
Home Park
MS0045624 Southern Shriners Club 08030204 Hurricane Creek 0.001
MS0045373 DD Bullard Headstart 08030204 Hurricane Creek 0.015
MS0032484 County Haven Trailer Park 08030204 Hurricane Creek 0.07
MS0026701 Hernando POTW- North 08030204 Hurricane Creek 0.6
MS0055956 The Legends Subdivisiom 08030204 Hurricane Creek 0.035
MS0047244 On the go Market and Delli 08030204 Hurricane Creek 0.0015
City of Southaven, Trinity
MS0054399 Lakes Planned Utilities 08030204 Hurricane Creek 0.064
Development
MS0051055 US Post Office, Neshit 08030204 Hurricane Creek 0.0006
MS0052086 Woodland Estates 08030204 Hurricane Creek 0.0296
MS0048283 Happy Daze Dairy Bar 08030204 Hurricane Creek 0.0015
iv. Total Maximum Daily L oad
TMDL (Ibs/day

LA (Ibs/day) WLA (lbs/day) MOS TBODW)

32.65 196.0 Implicit 229.0
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Organic Enrichment/Low Dissolved Oxygen TMDL for Hurricane Creek

EXECUTIVE SUMMARY

A segment of the Hurricane Creek has been placatieiMississippi 1998 Section 303(d) List
of Waterbodies as a monitored waterbody segmem,tduwrganic enrichment/low dissolved
oxygen (DO) and nutrients. The applicable staa@ddrd specifies that the DO concentrations
shall be maintained at a daily average of not feas 5.0 mg/l with an instantaneous minimum
of not less than 4.0 mg/l. Hurricane Creek is tevimdy in the Yazoo River Basin. Mississippi
currently does not have standards for allowableienttconcentrations, so a TMDL specifically
for nutrients will not be developed. However, siredevated levels of nutrients may cause low
levels of dissolved oxygen, the TMDL developed thssolved oxygen also addresses the
potential impact of elevated nutrients in Hurric&reek.

Hurricane Creek is located near Eudora, Mississippin watershed 307 boundary to the
Arkabutla flood pool. This TMDL has been develogedthe section of the Hurricane Creek
found on the 303(d) List.

The predictive model used to calculate this TMDIba&sed primarily on assumptions described
in MDEQ Regulations. A modified Streeter-Phelps B4y model was selected as the modeling
framework for performing the TMDL allocations fdni$ study. The model was developed to
account for seasonal variations in stream temperatdissolved oxygen saturation, and
carbonaceous biochemical oxygen demand (CBODu)ydeta. A mass-balance approach was
used to ensure that the instream concentratiootaf ammonia (NKBN) did not exceed the
water quality criteria for toxicity. The criticahodeling period was determined to be during low-
flow, high-temperature conditions that occur durthg summer (May — October) period. The
seven-day, ten-year (7Q10) low-flow value was usee@stablish the hydrologic flow for the
modeled segment.

The model used in developing this TMDL includedobnpoint and point sources of total
ultimate biochemical oxygen demand (TBODu) in theritane Creek Watershed. The location
of the watershed is shown in Figure 1. TBODu lngdrom nonpoint sources in the watershed
was accounted for by using an assumed backgroumcentration of TBODu in the stream as
directed in MDEQ Regulations. The background catre¢éion was determined based on
Empirical Sream Model Assumptions for Conventional Pollutants and Conventional Water
Quality Models (MDEQ, 1995). The Hernando POTW facility is thanpary point source
discharger of TBODu in the watershed. There are diher NPDES Permitted discharges
located in the watershed that are included as poices in the model. The load and waste load
allocations recommend an 18% reduction in the divéyad. Thus, there is no assimilative
capacity available for additional TBODu loadingls waterbody segment.

Yazoo River Basin 5
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Desoto County

\6‘
o

This map produced by the Department
of Environmental Quality (MDEQ), Office of
Poliution Control, Surface Water Division,

\Water Quality Assessment Branch, Data Legend Hurri cane Creek

IManagement Section on 26 March 2003
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MDEQ

Mississippi

Figure 1. Hurricane Creek Water shed
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INTRODUCTION

1.1 Background

The identification of waterbodies not meeting traéssignated use and the development of total
maximum daily loads (TMDLs) for those waterbodies aequired by Section 303(d) of the
Clean Water Act and the Environmental Protectiorfay’s (EPA) Water Quality Planning and
Management Regulations (40 CFR part 130). The TMidkcess is designed to restore and
maintain the quality of those impaired waterbodibsough the establishment of pollutant
specific allowable loads. The impairment is causgdeduced levels of dissolved oxygen (DO)
in the creek due to oxidation of organic materidlhus, this TMDL has been developed for
organic enrichment and nutrients. This TMDL waseleped for the 303(d) listed segments
shown in Figure 2.

MS307E ‘
s

MS303M1

MS308E

‘j?f» Al -, L& ' Desoto County

|

= o2

This rmap produced by the Department
of Enviranmental Quality (MDEG), Office of = =
Pallition Control, Surface Water Division, Legend 303(d) Llst'ng
water Quality Assessmert Branch, Data y

Managemment Section on 26 March 2003 E} Lake or Pond

The TMDL watershed boundary and TMOL Water ﬂ County Boundary Hurricane Creek

was produced by the MDEQ. All other map data " Watershed

provided by MARIS o Perennial Stream

Map Projection’ Mississippi Transverse Mercatar ) Seale 1:200 000
Intermittent Stream '

The Mississippi Department of Environm ental Quality ] 05 1 15 o} 25

makes no warrarties, expressed or implied, a5 to the @y TMDL Water [ —— ——1

accuracy, completeness, cumeniness, refiaility, or
suitability for any particular purpose, of the data i
o ”sfd o (h‘yﬁ Enap LR G‘@ Mississippi 63 Hurricane Creek Watershed

MDEQ

Figure 2. Hurricane Creek Watershed 303(d) Listed Segments

Organic enrichment is measured in terms of totaimate biochemical oxygen demand
(TBODu). TBODu represents the oxygen consumed myraorganisms while stabilizing or

degrading carbonaceous and nitrogenous compourt#s aerobic conditions over an extended
time period. The carbonaceous compounds are eefdr as CBODu, and the nitrogenous
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compounds are referred to as NBODu. TBODu is etudhe sum of NBODu and CBODu,
Equation 1.

TBODu = CBODu + NBODu (Equation 1)

1.2 Applicable Waterbody Segment Use

The water use classification for the listed segneéiturricane Creek, as established by the State
of Mississippi in theWater Quality Criteria for Intrastate, Interstate and Coastal Waters
regulation, is Fish and Wildlife Support. The dgsited beneficial uses for Hurricane Creek are
Secondary Contact and Aquatic Life Support.

1.3 Applicable Waterbody Segment Standard

The water quality standard applicable to the usth@fwaterbody and the pollutant of concern is
defined in theState of Mississippi Water Quality Criteria for Intrastate, Interstate, and Coastal
Waters. The applicable standard specifies that the tisdooxygen (DO) concentrations shall
be maintained at a daily average of not less thamig/l with an instantaneous minimum of not
less than 4.0 mg/l. The daily average water quatiandard will be used as targeted endpoints to
evaluate impairments and establish this TMDL.

1.4 Selection of a TMDL Endpoint and Critical Condition

One of the major components of a TMDL is the esshbient of instream numeric endpoints,
which are used to evaluate the attainment of aabéptwater quality. Instream numeric
endpoints, therefore, represent the water quatipiggthat are to be achieved by meeting the load
and wasteload allocations specified in the TMDL.heTendpoints allow for a comparison
between observed instream conditions and conditibat are expected to restore designated
uses. The instream DO target for this TMDL is dydaverage of not less than 5.0 mg/l. The
instantaneous minimum portion of the DO standard wansidered when establishing the
instream target for this TMDL. However, it was @®tined that using the daily average
standard with the conservative modeling assumptieosld be sufficiently protective of the
instantaneous minimum standard.

Low DO typically occurs during seasonal low-flowripels of late summer and early fall.
Elevated oxygen demand is of primary concern dulongflow periods because the effects of
minimum dilution and high temperatures combine rfodpce the worst-case potential effect on
water quality (USEPA, 1997). The low-flow, high¥iperature period is referred to as the
critical condition. The maximum impact of oxidatiof organic material is generally not at the
location of the point source discharge, but at saoiise&ance downstream, where the maximum
DO deficit occurs. The DO deficit is defined as thifference between the DO concentration at
100% saturation and the actual DO. The point afimam DO deficit, also called the DO sag,
will be use to define the endpoint required fosthMDL. The endpoint for this TMDL will be
based on a daily average of not less than 5.0 0@/at the DO sag during critical conditions in
Hurricane Creek.
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WATERBODY ASSESSMENT

This TMDL Report includes an analysis of availabgter quality data and the identification of
all known potential pollutant sources in the Huarie Creek watershed. The potential point and
nonpoint pollutant sources were characterized bybtst available information, monitoring data,
and literature values. This section documentatfadlable information for Hurricane Creek.

2.1 Discussion of Instream Water Quality Data

The State’s 1998 Section 305(b) Water Quality Assest Report was reviewed to assess water
quality conditions and data available for the wstted. Limited water quality data are available
for the listed segments of Hurricane Creek. Acowdo the report, Hurricane Creek is partially
supporting for the use of aquatic life support. eTdata collected by the Army Corps of
Engineers (COE) at station A0528 are given in Tadkded Table 2.

Table 1. Water Quality Data for Hurricane Creek, COE Station A0528

Date Spec'(fdﬁqﬁg;iﬂg“v'ty Dissolved Oxygen (mg/l) pH
1/8/1990 83.0 5.56 7.39
1/23/1990 65.0 5.62 7.40
2/6/1990 35.0 3.44 6.0
2/20/1990 41.0 3.32 7.27
3/6/1990 53.0 6.8 5.57
3/20/1990 12.0 6.18 6.00
4/3/1990 81.0 5.57 6.43
4/17/1990 129.0 11.65 7.39
5/1/1990 61.0 6.40 6.82
5/15/1990 54.0 2.67 7.58
8/6/1991 50.0 4.80 6.80
9/4/1991 56.0 8.80 6.85
10/2/1991 103.0 7.40 6.55
11/11/1991 133.0 5.47 7.74
12/10/1991 27.0 6.97 7.07
1/15/1992 34.0 9.78 8.49
2/10/1992 120.0 9.61 7.04
3/9/1992 34.0 7.17 6.37
4/15/1992 269.0 4.67 6.97
5/12/1992 427.0 2.80 6.91
6/9/1992 51.0 7.19 6.51

Yazoo River Basin 9
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Table2. Water Quality Datafor Hurricane Creek, COE Station A0528, Continued

Date TKN (mg/l) NI 'E'r';;‘/’l“;’e” Total | 16ta1 Phosphor us (mg/l)
1/8/1990 0.39 1.05 0.20
1/23/1990 0.39 1.03 0.19
2/6/1990 0.39 0.52 0.29
2/20/1990 0.36 0.44 0.36
3/6/1990 0.45 0.40 013
3/20/1990 1.06 0.77 0.18
4/3/1990 0.22 0.50 021
4/17/1990 0.45 112 1.00
5/1/1990 0.39 1.42 0.24
5/15/1990 0.20 0.40 017
8/6/1991 0.56 395 0.16
9/4/1991 0.98 0oz | —
10/2/1991 0.62 0576 0.13
11/11/1991 1.06 0.3352 0.08
12/1011991 0.56 0.5586 0.55
1/15/1992 — | =
2/10/1992 e
3/9/1992 - | = =
4/15/1992 0.45 0.0081 013
5/12/1992 011 0.0161 0.07
6/9/1992 0.67 0.0143 0.31

2.2 Assessment of Point Sources

The first step in assessing pollutant sources énHhrricane Creek watershed was locating the
There are eleven soyressitted to discharge into Hurricane
Creek, Table 3. The effluent from each facilitysneharacterized based on all available data
including information on each facility’'s wastewat&eatment system, permit limits, and
discharge monitoring reports (DMRs). DMRs are vital characterizing effluent from each
facility. The average flows, BOPand NH-N concentrations, as reported in the DMRs for the
past two years are given in Table 3.

NPDES permitted sources.

Yazoo River Basin
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Table 3. Identified NPDES Per mitted Facilities

Organic Enrichment/Low Dissolved Oxygen TMDL for Hurricane Creek

Permitted AELE
Name NPDES Dischar e Average Permitted | Actual BODS5 [ Actual NH3-N
Permit g Discharge BODs (mg/l) (mg/l) (mg/l)
(mgd) .
(mgd)
Magnolia Hills
Mobile Home| MS0029645 .04 .03 30 NA No Data
Park
southern | \y<n045624 .0015 No Dischardg 30 No Dischafge ~ NaDa
Shriners Club
DD Bullard 1 \50045373| 0015 002 30 35 No Data|
Headstart
County Haver| - 155032484 07 17 30 4.0 No Data
Trailer Park
Hernando
POTW- North MS0026701 .60 44 15 16.13 No Data
The nggnds MS0055956 .035 No Discharg 30 No Dischafge No Data
Subdivision
On the go
Market and MS0047244 .0015 No Data 30 No Data No Datd
Deli
City of
Southaven,
Trinity Lakes | 155054309 032 014 10 8.5 2.0
Planned
Utilities
Development
USPost Office  msoos1085| 0005 No Data 30 No Data No Dat3
Woodland | ;50052086 03 007 03 18 No Data
Estates
Happy Daze
Dairy Bar MS0048283 .0017 .0006 30 5 No Data

2.3 Assessment of Nonpoint Sources

Nonpoint loading of TBODu in a waterbody resultenfr the transport of the pollutants into
receiving waters by overland surface runoff andugdwater infiltration. Landuse activities
within the drainage basin, such as agriculturevicsilture, and urbanization contribute to
nonpoint source loading. Other nonpoint pollutgmurces include atmospheric deposition and
natural weathering of rocks and soil.

The 31,632-acre drainage area of Hurricane Creekacts many different landuse types,
including urban, forest, cropland, pasture, watad wetlands. The landuse information is based
on data collected by the State of Mississippi's dhoidted Resource Information System
(MARIS) 1997. This data set is based on Landsanidtic Mapper digital images taken
between 1992 and 1993. Pasture and cropland ardotiminant landuses within the Hurricane
Creek watershed. The landuse distribution withi& Hurricane Creek Watershed is shown in
Table 4 and Figure 3.

11
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Table4. Landuse Distribution

Urban Cropland For est Pasture Water Wetlands Total
Area (acres) 449 7,520.27 4,954 17,191 129 1,10p ,3081
Percentage 1% 24% 16% 55% 0% 4% 1009

Figure 3. Hurricane Creek Watershed L anduse

Ourban

B Forest

OcCropland

OPasture

EBarren

24%
Owetland

B Water
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MODELING PROCEDURE: LINKING THE SOURCES TO
THE ENDPOINT

Establishing the relationship between the instreater quality target and the source loading is
a critical component of TMDL development. It all®dor the evaluation of management options
that will achieve the desired source load redustionhe link can be established through a range
of techniques, from qualitative assumptions basedaund scientific principles to sophisticated
modeling techniques. Ideally, the linkage will &igpported by monitoring data that allow the
TMDL developer to associate certain waterbody rasps to flow and loading conditions. In
this section, the selection of the modeling tosé&tup, and model application are discussed.

3.1 Modeling Framework Selection

A mathematical model, named AWFWUL1, for DO distitibn in freshwater streams was used
for developing the TMDL. The use of AWFWULL1 is pmalgated in theWastewater
Regulations for National Pollutant Discharge Elimination System (NPDES) Permits,
Underground Injection Control (UIC) Permits, Sate Permits, Water Quality Based Effluent
Limitations and Water Quality Certification (MDEQ, 1994). This model has been approved by
EPA and has been used extensively at MDEQ. A kagan for using the AWFWUL1 model in
TMDL development is its ability to assess instreaater quality conditions in response to point
and nonpoint source loadings.

The model is a steady state, daily average computetel that utilizes a modified Streeter-

Phelps DO sag equation. Instream processes sedulgt the model include CBODu decay,

nitrification, reaeration, sediment oxygen demaauj respiration and photosynthesis of algae.
Figure 4 shows how these processes are relatedyipical DO model. Reaction rates for the

instream processes are input by the user and tedréar temperature by the model. The model
output includes water quality conditions in eaclmpatational element for DO, CBODu, and

NHs-N concentrations. The hydrological processes lsited by the model include stream

velocity and flow from point sources and spatialigtributed inputs.

The model was set up to calculate reaeration withith reach using the Tsivoglou formulation.
The Tsivoglou formulation calculates reaeration)(#éhin each reach according to Equation 2.

Ka=CSU (Equation 2)
S is the slope in ft/mile, U is the reach veloditymile/day, and C is the escape coefficient,
which is 0.11 for reaches with flow less than 19ahd 0.0597 for reaches with flow greater than

10 cfs and less than 280 cfs. The slope of eathrevas estimated from USGS quad maps and
input into the model in units of feet/mile.

Yazoo River Basin 14
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Figure5. Instream Processesin a Typical DO M odel
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3.2 Model Setup

The Hurricane Creek TMDL model includes the 303i&ted portions of Hurricane Creek. The
modeled water bodies were divided into reachesnfout into the AWFWUL1 model. Reach
divisions were made at any major change in the digdy of the waterbody, such as a
significant change in slope or the confluence dfilautary or point source discharge. The
watershed was modeled according to the diagram showigure 5. As shown in Figure 5,
there are eleven NPDES permitted point sources distharge into Hurricane Creek. The
numbers on the figure represent river miles at tvigoint sources discharges or confluence of
the creeks are located. River miles are assigoedater bodies, beginning with zero at the
mouth. Within each reach, the modeled segments digided into computational elements of
0.1 mile. The hydrological and water quality clideastics are calculated and output by the
model for each computational element.
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Hurricane Creel

Reach 1 Slope T
14.32 ft/mile RM 13.0
The Legends S/D
RM12.5 -1
Reach 2 Slope
14.32 ft/mile RM 10.8
' Country Haven Trailer Park
—_— 4—
Reach 3 Slope
14.32 ft/mile RM 9.6
Reach 4Slope
15.79 fumile Woodland Estates
RM 9.1 US Post Office, Nesbit
—1— <*+— | Onthe Go Market
Happy Daze Dairy Bar
Reach 5 Slope
15.79 ft/mile
RM 8.6
— 1 *— | Hernando POTW
Reach 6 Slope
5.79 ft/mile —
N Trinity Lakes
RM 7.1 Magnolia Hills
Southern Shriners
Reach 7 Slope DD Bullard Headstart
5.79 ft/mile
RM 0 1l

Figure 6. Hurricane Creek Model Setup (Note: Figurenot to Scale)
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The model was setup to simulate low-flow, high-tengpure conditions, which was determined
to be the critical condition for this TMDL. Thentperature used in the model is°€6 . The
headwater instream DO was assumed to be 85% afasiatuat the stream temperature. The
instream CBODu decay rate is dependent on temperatacording to Equation 3.

Kdry = Kdgoec)(1.047)%° (Equation 3)

Where Kd is the CBODu decay rate and T is the asdumstream temperature. The
assumptions regarding the instream temperaturekghmund DO saturation, and CBODu decay
rate are required by thempirical Sream Model Assumptions for Conventional Pollutants and
Conventional Water Quality Models (MDEQ, 1994).

3.3 Source Representation

Both point and nonpoint sources were representethenmodel. The loads from NPDES
permitted sources were added as direct inputstir@cappropriate reach of the waterbody as a
flow in cubic feet per second and a load of CBOIDd ammonia nitrogen in Ibs/day. Spatially
distributed loads, which represent nonpoint soufefiow, CBODu and ammonia nitrogen
were distributed evenly into each computationaineliet of Hurricane Creek and its tributaries.

Organic material discharged to a stream from an E®[Permitted point source is typically
guantified as 5-day biochemical oxygen demand (BOBODsis a measure of the oxidation of
carbonaceous and nitrogenous material over a Srdagpation period. However, oxidation of
nitrogenous material, called nitrification, usuatlpes not take place within the 5-day period
because the bacteria that are responsible forfication are normally not present in large
numbers and have slow reproduction rates (MetcalfEBddy, 1991). Thus, BQDs generally
considered equal to CBQD Because permits for point source facilities @réten in terms of
BODs while predictive models used for TMDL development typically developed using
CBODu, a ratio between the two terms is neededatmu4.

CBODu = CBODs * Ratio (Equation 4)

The CBODu to CBOB ratios are given inEmpirical Sream Model Assumptions for
Conventional Pollutants and Conventional Water Quality Models (MDEQ, 1995). These values
are recommended for use by MDEQ regulations whémahfield data are not available. The
value of the ratio depends on the treatment tydeatio of 1.5:1 was used for all eleven of the
facilities included in the model.

In order to convert the ammonia nitrogen (NK) loads to an oxygen demand, a factor of 4.57
pounds of oxygen per pound of ammonia nitrogen£NMHoxidized to nitrate (Ng) was used.

Using this factor is a conservative modeling asdiwonpbecause it assumes that all of the
ammonia is converted to nitrate through nitrifioati which is not necessarily accurate. The
oxygen demand caused by nitrification of ammoniadsal to the NBODu load. The sum of
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CBODu and NBODu is equal to the point source loa@BODu. The loads of TBODfrom
each of the existing point sources are given inldab The loads were based on the maximum
allowable loads according to NPDES permits and ftata discharge monitoring reports, which

represents another conservative assumption.

Table5. Point Source Loadsas | nput into the M odel

Eacilit Flow | CBODs | CBOD,:CBODs CBODu NH3-N NBODu | TBODu
Y (cfs) (mg/l) Ratio (Ibs/day) (mg/l) | (Ibs/day) | (Ibs/day)
Magnolia Hills Mobile | - ¢ 30 1.5 14.56 ) 2.96 17.31
Home Park
Southern Shriners Clulp .002 30 1.5 049 2 qg.10 D.58
DD Bullard Headstart .002 3P 1 0.49 2 010 58
County ';Z;’f” Trailer| 44 30 15 26.6¢ ? 540 3211
Hermando POTW- 93 15 1.5 112.81 ? 4583  158.63
North
The Legends 05 30 15 12.13 ? 246 1449
Subdivision
On the gge'l\i"arket and 55 30 15 0.49 2 0.1p 04s
City of Southaven,
Trinity Lakes Planned .05 10 15 4.04 2 2.46 6.91
Utilities Development
US Post Office, Nesbit] .000J7 30 1l 0.19 2 0104 2Q.2
Woodland Estates .0b 30 1 12.13 2 246 14.59
Happy Daze Dairy Bar .008 30 1 0.Y3 2 0{15 d.88
Total 184.75 60.13 247.0

Direct measurements of nonpoint source loads of CB@nd NH-N were not available for the
Hurricane Creek Watershed. The background cortioibsi of CBODu and total ammonia as
nitrogen (NH-N) were estimated based dBmpirical Sream Model Assumptions for
Conventional Pollutants and Conventional Water Quality Models (MDEQ, 1994). According to
these regulations, the background concentratioad us modeling are CBODu = 2.0 mg/l and

NH3-N = 0.1 mg/l.

Due to lack of data, the nonpoint source flows iartane Creek were also estimated.
According toTechniques for Estimating 7-Day, 10-Year Low Flow Characteristics for Ungaged
Stes on Sreams in Mississippi, the 7Q10 flow coefficient for the Hurricane Créalatershed is
0.05 cfs/square mile of drainage area. After deit@ng the drainage area of the Hurricane Creek
Watershed, the 7Q10 flow coefficient (7Q10 valuefsidrainage area in square miles) was used
to estimate the amount of water draining into Hizmie Creek and its tributaries during low-flow
conditions. The estimated flows were multipliedthg background concentrations of CBODu
and NH-N to calculate the nonpoint source loads in thedehoTable 6. The contributing
drainage area of Hurricane Creek, 49.43 squaresmil@as used to determine the low flow
coefficient as shown below.

Low-Flow in Hurricane Creek = .05 cfs/square milé9:43 square miles = 2.47 cfs

Yazoo River Basin
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After determining the drainage area of HurricanedRr Watershed, the low-flow coefficient
(low-flow value in cfs/drainage area in square B)ileas used to estimate the amount of water
draining into each modeled reach of Hurricane Crhekng low-flow conditions. The estimated
flows were multiplied by the background concentnasi of CBODu and NH3-N to calculate the
nonpoint source loads in the model, Table 6. & assumed that the nonpoint source loads were
evenly distributed within each reach.

Table6. Nonpoint Sour ce Loads as | nput into the M odel

- Flow | CBODsg CBODu:(_ZBOD5 CBODu NH3-N | NBODu | TBODu
(cfs) (mg/l) Ratio (Ibs/day) (mg/l) | (Ibs/day) | (Ibs/day)

1 .103 1.3 1.5 1.11 §i 0.25 1.36

2 .319 1.3 1.5 3.43 g 0.79 4.%2

3 .228 1.3 1.5 2.4% §i 0.96 3.1

4 .093 1.3 1.5 1.0 g 0.23 1.23

5 .087 1.3 1.5 0.94 A 0.21 1.15

6 .300 1.3 1.5 3.23 g 0.74 3.97

7 1.340 1.3 1.5 14.41 L 3.30 1771
Total 26.57 6.08 32.65

3.4 Model Results

Once the model setup was complete, the model wes taspredict water quality conditions in
Hurricane Creek and its tributaries. The model Wua$ run under baseline conditions. Under
baseline conditions, the loads from NPDES permipteitit sources were set at their permit load
scenarios as determined from the NPDES permit,elablThus, baseline model runs reflect the
critical condition of Hurricane Creek without angduction of TBODu loads. The model was
then run using a trial-and-error process to deteenthe maximum TBODu loads from the point
source facilities which would not violate water ttyastandards for DO. These model runs are
called maximum load scenarios.

3.4.1 Basdine M odd Runs

The model result from the baseline model run iswshan Figure 7. The figure shows the
modeled daily average DO in Hurricane Creek. Tdtwlme represents the DO standard of 5.0
mg/l. Figure 7 shows the daily average instream dd@centrations in Hurricane Creek under
existing summer conditions, beginning with rivelenl 3.0 and ending with river mile 0.0 (the
mouth of Arkabutla Lake). The DO sag, or maximui® Beficit, occurs in Hurricane Creek
below the discharges from the NPDES Permittedifeslaround river mile 6.7.
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Hurricane Creek Model Output- Baseline Conditions
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Figure 7. Basdline Mode Output for Hurricane Creek

3.4.2 Maximum L oad Scenarios

The graphs of the baseline model output show Heaptedicted DO falls below the DO standard
in Hurricane Creek during critical conditions. Bhueductions from the baseline loads of
TBODu are necessary in order to maintain a daigrage DO of at least 5.0 mg/l.

The maximum load scenarios involved running the ehading a trial-and-error process. The
maximum load, that allowed the maintenance of wgtaality standards, was selected. The
loads from the permitted point sources were redecglly among the dischargers by 20%. The
maximum load that allowed the maintenance of wateality standards was selected. The
maximum load was used to develop the load and Wwasteallocations proposed in this TMDL.
Figure 8 shows the daily average instream DO cdratons in Hurricane Creek after
application of the selected maximum load scenandlfe critical condition. The TBODu loads
included in the maximum load scenario are givehdhle 7.
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Hurricane Creek Model Output-Maximum Load Scenario

T~

6

River Mile

Figure 8. Model Output for Hurricane Creek after Application of Maximum Load Scenario

Table7. Maximum Load Scenario, Critical Conditions

Source CBODs (mg/l) NBODu (Ibs/day) TBODu (Ibs/day) Rpegru(z:?i]ct)n
NPDES Permits 148. 48.3 196.0 20%
Nonpoint Sources 26.57 6.08 32.65 0%

Total 174.6 54.42 229.0 18%
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ALLLOCATION

The allocation for this TMDL involves a wasteloalfoeation for point sources and a load
allocation for nonpoint sources necessary for mttent of water quality standards in segments
MS303M1, MS308M, and MS307E.

4.1 Wasteload Allocation

Eleven NPDES Permitted facilities in the Hurrica@eeek watershed are included in the
wasteload allocation, Table 8. The loads giverTable 8 are equal to the load reduction
scenarios for the critical condition. The loadsnirthe permitted point sources (shown in Table
5) were reduced by 20%. This is the maximum Ided &llows for the maintenance of water
guality standards. The maximum load was used teldp the load and wasteload allocations
proposed in this TMDL.

Table 8. Wasteload Allocation

Facility CBODu (Ibs/day) NBODu (Ibs/day) TBODu (Ibs/day)
Magnolia Hills Mobile 11.64 236 13.54
Home Park
Southern Shriners Cluly 0.39 0.08 0.45
DD Bullard Headstart 0.39 0.08 0.45
County Haven Trailer 2135 434 o5 68
Park
Hemando POTW- 90.25 36.66 126.91
North
The Legends 9.70 1.97 11.67
Subdivision
On the go Market and 0.39 0.08 0.45
Deli
City of Southaven,
Trinity Lakes Planned 3.23 1.97 4.81
Utilities Development
US Post Office, Nesbit 0.15 0.03 0.17
Woodland Estates 9.70 1.97 11.28
Happy Daze Dairy Bar 0.58 12 0.68
Total 148.0 48.3 196.0

4.2 Load Allocation

The headwater and spatially distributed loads ackided in the load allocation. The TBODu
concentrations of these loads were determined bygumn assumed CBQDroncentration of
1.33 mg/l and an NEHN concentration of 0.1 mg/l. These concentratishsuld be assumed
when reliable field data are not available, aceaydo Empirical Stream Model Assumptions for
Conventional Pollutants and Conventional Water Quality Models (MDEQ, 1994). The
headwater and spatially distributed flows were waked for the Hurricane Creek Watershed by
delineating the drainage area into subwatersh&ttsvs from each subwatershed were based on
the 7Q10 flow coefficient for the watershed and wWadershed size. Then, the load allocations
were calculated to determine the CBODu and NBO[Rddan Ibs/day, Table 9.
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Subwatershed Flow | CBODs CBODu:CBODs | CBODu | NHz-N | NBODu TBODu
(cfs) (mg/l) Ratio (Ibs/day) (mg/l) (Ibs/day) | (Ibs/day)
1 .103 1.33 15 1.11 0.1 0.25 1.36

2 319 1.33 15 3.43 0.1 0.79 4.22

3 .228 1.33 15 2.45 0.1 0.56 3.01

4 .093 1.33 15 1.00 0.1 0.23 1.23

5 .087 1.33 15 0.94 0.1 0.21 1.15

6 .300 1.33 15 3.23 0.1 0.74 3.97

7 1.340 1.33 15 14.41 0.1 3.30 17.71

Total 26.57 6.80 32.65

4.3 Incorporation of a Margin of Safety

The margin of safety is a required component oML and accounts for the uncertainty about
the relationship between pollutant loads and thalityuof the receiving waterbody. The two
types of MOS development are to implicitly incorater the MOS using conservative model
assumptions or to explicitly specify a portion loé total TMDL as the MOS. The MOS selected
for this model is implicit.

Conservative assumptions which place a higher ddntinDO on the waterbody than may
actually be present are considered part of the imafgsafety. The assumption that all of the
ammonia nitrogen present in the waterbody is oedlifo nitrate nitrogen, for example, is a
conservative assumption. In addition, the TMDLb&sed on the critical condition of the
waterbody which is represented by the estimatedflow condition. The estimated low-flow

condition for Hurricane Creek is very small. THere, modeling the waterbody at this flow
provides protection in the worst-case scenario.

4.4 Calculation of the TMDL

The TMDL was calculated based on Equation 5.

TMDL =WLA + LA + MOS (Equation 5)

Where WLA is the wasteload allocation, LA is theadoallocation, and MOS is the margin of
safety. All units are in Ibs/day of TBODu. The DU for TBODu was calculated based on the
maximum allowable loading of the pollutants in Heene Creek and its tributaries, according to
the model. The TMDL calculations are shown in Eab0d. As shown in the table, TBODu is
the sum of CBODu and NBODu. The wasteload allocatincorporate the CBODu and BN
contributions from identified NPDES Permitted fég@ks. The load allocations include the
headwaters and spatially distributed TBODu andsNHcontributions from surface runoff and
groundwater infiltration. The implicit margin offety for this TMDL is derived from the
conservative assumptions used in setting up theemod
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WLA L A-Nonpoint MOS TMDL
(Ibs/day) Sour ces (Ibs/day) (Ibs/day)
CBODu 148 26.57 Implicit 174.6
NBODu 48.3 6.08 Implicit 54.4
TBODu 196 32.65 Implicit 229

4.5 Seasonality

Seasonal variation may be addressed in the TMDLUdyg seasonal water quality standards or
developing model runs to reflect seasonal variatiom temperature and other parameters.
Mississippi’'s water quality standards for dissoh@d/gen, however, do not vary according to
the seasons. The model was set up to simulateldissoxygen during the critical condition
period, the low-flow, high-temperature period tingtically occurs during the summer season.
Since the critical condition represents the woestecscenario, the TMDL developed for critical
conditions is protective of the water body at afl@s. Thus, this TMDL will ensure attainment
of water quality standards for each season.

4.6 Reasonable Assurance

This component of TMDL development does not applythis TMDL Report. There are no
point sources (WLA) requesting a modification ofrmp# limits based on promised Load
Allocation components and reductions.
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CONCLUSION

This TMDL will place restrictions on NPDES permiiy activities in The Hurricane Creek
Watershed and its tributaries, such that the olvlyatliing specified in this TMDL will not be
exceeded. Steps need to be taken to ensure naivérall load of TBODu placed in this
waterbody from point and nonpoint sources does exateed the waterbody’s assimilative
capacity. The maximum load of TBODu, as determingdhis TMDL, is 229 Ibs/day. The 229
Ibs/day was determined by reducing the point soloads by 20%. This is only one allocation
proposal of many available. Prior to implementatbthis TMDL, stakeholders and MDEQ will
establish the actual waste load allocation for dachity. It is noted that upon establishing new
waste load allocations for the facilities, any preged changes in the waste load allocations will
be public-noticed, providing the public with an opjnity to comment on the proposed
changes, and submitted to EPA for approval.

The DeSoto County Utility Authority is responsilite wastewater treatment in DeSoto County.
As explained in the 201 facilities plan, the elepenmitted facilities listed in this TMDL should
connect to the regional treatment plant soon éfteomes online. This will eliminate each of
these smaller discharges from this watershed amal&hestore water quality.

5.1 Future Monitoring

MDEQ has adopted the Basin Approach to Water Qualianagement, a plan that divides
Mississippi’s major drainage basins into five greupDuring each year-long cycle, MDEQ’s
resources for water quality monitoring will be feed on one of the basin groups. During the
next monitoring phase in the Yazoo Basin, Hurric&neek will receive additional monitoring to
identify any change in water quality.

Additional monitoring may also be conducted in Heane Creek in order to provide a data set
for calibration of the water quality model usedd&velop the phase 1 TMDL. Parameters such
as flow, water velocity, and background concertragiof CBODu and NEN during the critical
modeling period would be beneficial. Also, measwats of rates of CBODu decay, algal
photosynthesis and respiration, and sediment oxggemand would allow for a more accurate
model. Finally, additional characterization of tsluent from point source facilities, such as
determinations of CBODu to CBQDratios, would increase the model's accuracy. The
additional monitoring would allow confirmation dig assumptions used in the model used for
calculating the TMDL. If additional data show thhe assumptions used in the phase 1 model
were not accurate, the model and the TMDL will pdated.

5.2 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 newspap&he public will be given an opportunity to
review the TMDL and submit comments. MDEQ alsdrihstes all TMDLs at the beginning of
the public notice to those members of the publio Wwave requested to be included on a TMDL
mailing list. TMDL mailing list members may requéde receive the TMDL reports through
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either, email or the postal service. Anyone wighim become a member of the TMDL mailing
list should contact Greg Jackson at (601) 961-58198reg_Jackson@deq.state.ms.us.

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

of the record of this TMDL. All comments will be@rsidered in the submission of this TMDL
to EPA Region 4 for final approval.
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DEFINITIONS

5-Day Biochemical Oxygen Demand: Also called BOI3, the amount of oxygen consumed by
microorganisms while stabilizing or degrading cardbceous or nitrogenous compounds under
aerobic conditions over a period of 5 days.

Activated Sludge: A secondary wastewater treatment process thaiwesrorganic matter by
mixing air and recycled sludge bacteria with sewtagaromote decomposition

Aerated Lagoon: A relatively deep body of water contained inesmthen basin of controlled
shape which is equipped with a mechanical souraxygen and is designed for the purpose of
treating wastewater.

Ammonia: Inorganic form of nitrogen (N§J; product of hydrolysis of organic nitrogen and
denitrification. Ammonia is preferentially used pyytoplankton over nitrate for uptake of
inorganic nitrogen.

Ammonia Nitrogen: The measured ammonia concentration reportectrimst of equivalent
ammonia concentration; also called total ammoniaitasgen (NH-N)

Ammonia Toxicity: Under specific conditions of temperature and thid, unionized component
of ammonia can be toxic to aquatic life. The aed component of ammonia increases with
pH and temperature.

Ambient Stations: A network of fixed monitoring stations estabbshfor systematic water
quality sampling at regular intervals, and for omih parametric coverage over a long-term
period.

Assimilative Capacity: The capacity of a body of water or soil-planisteyn to receive
wastewater effluents or sludge without violating firovisions of the State of Mississippi Water
Quality Criteria for Intrastate, Interstate, anda®@l Waters and Water Quality regulations.

Background: The condition of waters in the absence of maluaed alterations based on the
best scientific information available to MDEQ. Tastablishment of natural background for an
altered waterbody may be based upon a similarteneal or least impaired, waterbody or on
historical pre-alteration data.

Biological Impairment: Condition in which at least one biological assembta(e.g. , fish,
macroinvertabrates, or algae) indicates less thdin support with moderate to severe
modification of biological community noted.

Carbonaceous Biochemical Oxygen Demand: Also called CBODu, the amount of oxygen

consumed by microorganisms while stabilizing orrddgng carbonaceous compounds under
aerobic conditions over an extended time period.
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Calibrated Model: A model in which reaction rates and inputs agaiicantly based on actual
measurements using data from surveys on the regevaterbody.

Conventional Lagoon: An un-aerated, relatively shallow body of watentained in an earthen
basin of controlled shape and designed for theqapf treating water.

Critical Condition: Hydrologic and atmospheric conditions in which thalutants causing
impairment of a waterbody have their greatest ga@tkefor adverse effects.

Daily Discharge: The “discharge of a pollutant” measured durirgaendar day or any 24-hour
period that reasonably represents the calendafagyurposes of sampling. For pollutants with
limitations expressed in units of mass, the "ddigcharge" is calculated as the total mass of the
pollutant discharged over the day. For pollutantth wmitations expressed in other units of
measurement, the "daily average" is calculateti@sterage.

Designated Use: Use specified in water quality standards for eadtevbody or segment
regardless of actual attainment.

Discharge Monitoring Report: Report of effluent characteristics submitted by BD¥ES
Permitted facility.

Dissolved Oxygen: The amount of oxygen dissolved in water. lbalsfers to a measure of the
amount of oxygen that is available for biochemiaetivity in a water body. The maximum
concentration of dissolved oxygen in a waterbodyetiels on temperature, atmospheric pressure,
and dissolved solids.

Dissolved Oxygen Deficit: The saturation dissolved oxygen concentrationusiithe actual
dissolved oxygen concentration.

DO Sag: Longitudinal variation of dissolved oxygen reprating the oxygen depletion and
recovery following a waste load discharge into@néng water.

Effluent Standards and Limitations. All State or Federal effluent standards andtitimons on
guantities, rates, and concentrations of chemp@a}sical, biological, and other constituents to
which a waste or wastewater discharge may be dubpeter the Federal Act or the State law.
This includes, but is not limited to, effluent lit@iions, standards of performance, toxic effluent
standards and prohibitions, pretreatment standandsschedules of compliance.

Effluent: Treated wastewater flowing out of the treatnfantlities.

First Order Kinetics. Describes a reaction in which the rate of tramsftion of a pollutant is
proportional to the amount of that pollutant in #revironmental system.

Groundwater: Subsurface water in the zone of saturation. u@daater infiltration describes
the rate and amount of movement of water from aratgtd formation.
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Impaired Waterbody: Any waterbody that does not attain water qualigndards due to an
individual pollutant, multiple pollutants, pollutioor an unknown cause of impairment.

Land Surface Runoff: Water that flows into the receiving stream afteplegation by rainfall or
irrigation. It is a transport method for nonposdurce pollution from the land surface to the
receiving stream.

Load Allocation (LA): The portion of a receiving water's loading catyaattributed to or
assigned to nonpoint sources (NPS) or backgrountss of a pollutant

Loading: The total amount of pollutants entering a stréam one or multiple sources.

Mass Balance: An equation that accounts for the flux of massg into a defined area and the
flux of mass leaving a defined area, the flux instrequal the flux out.

Nonpoint Source: Pollution that is in runoff from the land. Rairlfanowmelt, and other water
that does not evaporate become surface runoff itimer @rains into surface waters or soaks into
the soil and finds its way into groundwater. Thisface water may contain pollutants that come
from land use activities such as agriculture; causion; silvaculture; surface mining; disposal
of wastewater; hydrologic modifications; and urlgg@velopment.

Nitrification: The oxidation of ammonium salts to nitrites W&rosomonas bacteria and the
further oxidation of nitrite to nitrate viditrobacter bacteria.

Nitrogenous Biochemical Oxygen Demand: Also called NBODu, the amount of oxygen
consumed by microorganisms while stabilizing or rddag nitrogenous compounds under
aerobic conditions over an extended time period.

NPDES Permit: An individual or general permit issued by thesBissippi Environmental
Quality Permit Board pursuant to regulations addpby the Mississippi Commission on
Environmental Quality under Mississippi Code Anneth(as amended) 88 49-17-17 and 49-17-
29 for discharges into State waters.

Photosynthesis: The biochemical synthesis of carbohydrate basednicgcompounds from
water and carbon dioxide using light energy inghesence of chlorophyll.

Point Source: Pollution loads discharged at a specific logatioom pipes, outfalls, and
conveyance channels from either wastewater tredtrplemts or industrial waste treatment
facilities. Point sources can also include pohtitmads contributed by tributaries to the main
receiving stream.

Pollution: Contamination, or other alteration of the phgkichemical, or biological properties,

of any waters of the State, including change inperature, taste, color, turbidity, or odor of the
waters, or such discharge of any liquid, gaseooig],sradioactive, or other substance, or leak
into any waters of the State, unless in compliamitie a valid permit issued by the Permit Board.
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Publicly Owned Treatment Works (POTW): A waste treatment facility owned and/or
operated by a public body or a privately ownedtinemt works which accepts discharges which
would otherwise be subject to Federal PretreatiReuirements.

Reaeration: The net flux of oxygen occurring from the atmasgghto a body of water across
the water surface.

Regression Coefficient: An expression of the functional relationshipvibetn two correlated
variables that is often empirically determined frolata, and is used to predict values of one
variable when given values of the other variable.

Respiration: The biochemical process by means of which aallfels are oxidized with the
aid of oxygen to permit the release of energy nexglio sustain life. During respiration, oxygen
is consumed and carbon dioxide is released.

Sediment Oxygen Demand: The solids discharged to a receiving water ardyorganics,
which upon settling to the bottom decompose aeatllgiacemoving oxygen from the
surrounding water column.

Storm Runoff: Rainfall that does not evaporate or infiltrdie ground because of impervious
land surfaces or a soil infiltration rate than falhintensity, but instead flows into adjacentdan
or waterbodies or is routed into a drain or sewstesn.

Streeter-Phelps DO Sag Equation: An equation which uses a mass balance appraach t
determine the DO concentration in a waterbody déneas of a point source discharge. The

equation assumes that the stream flow is constahtreat CBODu exertion is the only source of

DO deficit while reaeration is the only sink of Di&ficit.

Total Ultimate Biochemical Oxygen Demand: Also called TBODu, the amount of oxygen
consumed by microorganisms while stabilizing or rdding carbonaceous or nitrogenous
compounds under aerobic conditions over an extetioexperiod.

Total Kjeldahl Nitrogen: Also called TKN,organic nitrogen plus ammonia nitrogen.

Total Maximum Daily Load or TMDL: The calculated maximum permissible pollutant
loading to a waterbody at which water quality sedd can be maintained.

Waste: Sewage, industrial wastes, oil field wastes, afidother liquid, gaseous, solid,
radioactive, or other substances which may pothatiend to pollute any waters of the State.

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

Water Quality Standards: The criteria and requirements set forttSiate of Mississippi Water

Quality Criteria for Intrastate, Interstate, and Coastal Waters. Water quality standards are
standards composed of designated present and fotast beneficial uses (classification of
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waters), the numerical and narrative criteria aggplio the specific water uses or classification,
and the Mississippi antidegradation policy.

Water Quality Criteria: Elements of State water quality standards, esga@ as constituent
concentrations, levels, or narrative statemenfwesenting a quality of water that supports the
present and future most beneficial uses.

Watersof the State: All waters within the jurisdiction of this Statecluding all streams, lakes,
ponds, wetlands, impounding reservoirs, marshedera@urses, waterways, wells, springs,
irrigation systems, drainage systems, and all dibeies or accumulations of water, surface and
underground, natural or artificial, situated whadlly partly within or bordering upon the State,
and such coastal waters as are within the juristiaf the State, except lakes, ponds, or other
surface waters which are wholly landlocked and gigly owned, and which are not regulated
under the Federal Clean Water Act (33 U.S.C.125Eg1).

Watershed: The area of land draining into a stream at a gigeation.
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ABBREVIATIONS
TQL0..ans Seven-Day Average LSiwveam Flow with a Ten-Year Occurrence Period
BASINS .....ooviiiiiiiieiiiiiiiiiiiiins Better Asse®ent Science Integrating Point and Nonpoint Saurce
BV e e Best Management Practice
CBODs...cciiiiiiieieeeeeeeeeeeeeee e 5-Day Carbonaceous Biochemical Oxygen De&man
(61210 1B 11 [ Carbonaceous Ultimate Biochemical OxygemBed
G N A e e e e e e e e Clean Water Act
DIMR e e e isBharge Monitoring Report
51 TP RRPPPPPPTPPR Dissolved Oxygen
B P A e Enwviraental Protection Agency
Gl @eaphic Information System
HU C e e e Hydrologic Unit Code
A e et ————— et e e e e e et e e e e e e e e e e e e e eeennnn s Load Allocation
MARIS ... e Mississippi Automated Resource Informatbystem
MDEQ ... e Mississippi Department of Envirormted Quality
1YL 5 2 Million Gallons per Day
MO S e ——————————————— Margin of Safety
NN =@ 1 1 Nitrogenous Ultimate Biochemical Oxydeamand
N TSP O PP PP PPPPPPPPPPP Total Ammonia
NH3N e ot&l Ammonia as Nitrogen
NO2H N5 ettt et e e e e s e st r et e e e e e e s e nrnreeeas Nitrite Plus Nitrate
NPDES ... .. s s National Pollution Discharge Eliration System
R B A e Rapid Biological Assessment
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TBODs ..t 5-Day Total Biochemical OxygDemand
TBODU. ittt s Total Ultimate Biochemicxkygen Demand
TN e e —————— Total Kjeldahl Nitrogen
1L PR TTRTRT Total Nitrogen
TO e —— Total Organic Carbon
TP Total Phosphorous
USGS ittt ettt ttebtetbabratbtbrnrnanrne Unit8tates Geological Survey
VL A e et e e e e e e e e e eene e Waste Load Allocation
WIWTP e agfewater Treatment Plant
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