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Organic Enrichment/Low Dissolved Oxygen and Nutrients TMDL for Coldwater River

FOREWORD

This report has been prepared in accordance wehsthedule contained within the federal
consent decree dated December 22, 1998. The repotains one or more Total Maximum
Daily Loads (TMDLSs) for water body segments foundMississippi’'s 1996 Section 303(d) List
of Impaired Water Bodies. Because of the acceddrathedule 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 contairrestein will be prioritized within
Mississippi’s rotating basin approach.

The amount and quality of the data on which thgoreis based are limited. As additional
information becomes available, the TMDLs may beatpd. Such additional information may
include water quality and quantity data, changepahutant 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
102 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 f 10° peta P
108 atto a 16° exa E

Conversion Factors

Toconvert from To Multiply by | To Convertfrom 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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TMDL INFORMATION PAGE

i. Listing Information
Name ID County HUC Cause Mon/Eval
. Desoto, Tate .Organlc
Coldwater River MSCOLDR2M2 e 08030204 Enrichment-Low E
and Tunica .
DO, nutrients
At Prichard: From Confluence with Cub Lake Bayowsplit with Pompey Ditch Above Sara (Below Savage)
Organic
Coldwater River MSCOLDR2E Tate and Tuni¢a 08030204 Enrichment-Low E
DO, nutrients
At Coldwater River: From Spillway of Arkabutla Resoir to confluence with Pompey Ditch
Organic
Coldwater River MSCOLDRI1E Quitman 08030204 | Enrichment-Low E
DO, nutrients
At Coldwater River: From confluence with Pompeydhinear Darling to confluence with Old Little Tatlatchie
. Tunica and .Organlc
Pompey Ditch MSPOMPEYE . 08030204 Enrichment-Low E
Quitman .
DO, nutrients
From Confluence of Coldwater River North of SaratSbuthern terminus near Darling

ii. Water Quality Standard

Parameter

Beneficial use

Water Quality Criteria

Dissolved Oxygen

Aquatic Life Support

DO concentrations shall bemtegined at a daily average of not less than 5.0
mg/l with an instantaneous minimum of not less thanmg/I

iii. NPDES Facilities

NPDES ID Facility Name Subwater shed Receiving Water
MS0049123 Buck Island Bayou MHP 08030204014 Butdnid Bayou
MS0020656 USACOE Arklabutla N Abutment 08030204014 Spillway Channel
MS0051934 Austin Trailer Park 08030204037 Beaver&ayou
MS0034188 Lake Forest S/D 08030204037 Johnson Creek
MS0037925 Skylane Trailer Park 08030204037 Big@eek
MS0022543 Twin Lakes #1 08030204037 Johnson Creek
MS0029467 Twin Lakes #2 08030204037 Johnson Creek
MS0053830 Wilson Mill Subdivision 08030204037 JankEreek
MS0030104 Como POTW 08030204012 Porter Creek
MS0045055 Sam Minor Headstart 08030204012 ArkaliCitgek
MS0035181 Strayhorn Elementary School 0803020401 traylsorn Creek
MS0039802 Pride of the Pond, 001 08030204039 \Whitie Bayou
MS0039802 Pride of the Pond, 002 08030204039 \\Ditle Bayou
MS0032786 Tunica Industrial Park 08030204039 Woidé Bayou
MS0042323 Tunica POTW 08030204039 Ephimeral streeWfhite Oak Bayoyl
MS0024261 Westgate Utilities-White Oak 08030204039 White Oak Bayou
MS0054798 Dundee School 08030204039 Unnamed bfr@ihhilips Bayou
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NPDES Facilities, continued

NPDESID Facility Name Subwater shed Receiving Water
MS0026930 Crenshaw POTW 08030204006 Unnamed ditch to DavidBa
MS0021016 Sledge POTW 08030204007 David Bayou
MS0024660 Marks POTW 08030204001 Coldwater River
MS0025151 Lula POTW 08030204007 Muddy Bayou
MS0036731 Falcon POTW 08030204007 Burrell BayoGatdwater River
iv. Total Maximum Daily L oad
WLA LA MOS TMDL
(Ibs/day) (Ibs/day) (Ibs/day)
CBODu 2566.86 1731.53 Implicit 4298.39
NBODu 329.04 396.67 Implicit 725.71
TBODu 2895.90 2128.3 Implicit 5024.1
6
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Organic Enrichment/Low Dissolved Oxygen and Nutrients TMDL for Coldwater River

EXECUTIVE SUMMARY

Segments of the Coldwater River have been placatieMississippi 1998 Section 303(d) List
of Waterbodies as evaluated water body segments,t@wrganic enrichment/low dissolved
oxygen and nutrients. The applicable state stahsiaecifies that the DO concentrations shall be
maintained at a daily average of not less thanntg@ with an instantaneous minimum of not
less than 4.0 mg/l. The Coldwater River is a watay 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 the Caltly River.

The Coldwater River, photo 1, flows in a southwestdirection from its headwaters near
Hudsonville, Mississippi into Arkabutla Lake. Culdter River then flows from Arkabutla Lake
to the Little Tallahatchie River. This TMDL hasdredeveloped for three evaluated segments of
the Coldwater River, and the evaluated segmenthef Rompey Ditch. The first evaluated
segment of the Coldwater River (MSCOLDR2M2) is fdum Desoto, Tate, and Tunica
Counties. It begins just below Arkabutla Dam, te tonfluence of Cub Lake. This segment
ends at the split with Pompey Ditch which is ab®arah. The second evaluated segment
(MSCOLDRZ2E) is found in Desoto, Tate, Tunica, andit@an Counties. It begins at the
spillway of the Arkabutla Reservoir and continuestite confluence with Pompey Ditch near
Darling. The third evaluated segment (MSCOLDRI1E$ lcompletely in Quitman County. It
begins at the confluence of Pompey Ditch and endsha confluence with Old Little
Tallahatchie Creek. The evaluated segment of Pgrijiieh is found in Tunica and Quitman
Counties. It begins at the split with the Coldwd&éver, which is north of Sarah. The evaluated
segment of the Pompey Ditch ends at its southennites near Darling.

Photo 1. Coldwater River
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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 concentrationtaF @mmonia (NB) did not exceed the water
quality criteria for toxicity. In order to find élow-flow condition at the mouth of the watershed
the drainage area ratio method was applied ffechniques for Estimating 7-Day, 10-Year Low
Flow Characteristics for Ungaged Stes on Streams in Mississippi using station 07273500
(Tallahatchie River at Batesville) The low-flow abtion was estimated to be 161 cfs. This
station was selected because it has characteristatsare similar to the Coldwater River
including size as well as having a dam located abbvThe model used in developing this
TMDL included both nonpoint and point sources dakailltimate biochemical oxygen demand
(TBODu) in the Coldwater River Watershed. The tawaof the watershed is shown in Figure
1. TBODu loading from nonpoint sources in the wstied was accounted for by using an
assumed background concentration of TBODu in theast as directed in MDEQ Regulations.
The background concentration was determined basdtmpirical Stream Model Assumptions

for Conventional Pollutants and Conventional Water Quality Models (MDEQ, 1995). There are
22 NPDES Permitted discharges located in the waddrshat are included as point sources in
the model.

Figurel. Coldwater River Water shed
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Organic Enrichment/Low Dissolved Oxygen and Nutrients TMDL for Coldwater River

INTRODUCTION

1.1 Background

The identification of water bodies not meeting thigsignated use and the development of total
maximum daily loads (TMDLs) for those water bodae required 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 water bodiesough 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.

Organic enrichment is measured in terms of totédimate biochemical oxygen demand
(TBODu). TBODu represents the oxygen consumed myraorganisms while stabilizing or
degrading carbonaceous and nitrogenous compourt#s arrobic conditions over an extended
time period. The carbonaceous compounds are eefdr as CBODu, and the nitrogenous
compounds are referred to as NBODu. TBODu is etudhe sum of NBODu and CBODu,
Equation 1. This TMDL was developed for the 303i&ted segments shown in Figure 2.

TBODu = CBODu + NBODu (Equation 1)

Figure2. Coldwater River Watershed 303(d) Listed Segments
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1.2 Applicable Water Body Segment Use

Designated beneficial uses and water quality staisdare established by tBsate of Mississippi
Water Quality Criteria for Intrastate, Interstate, and Coastal Waters regulations. The
designated use for the Coldwater River and Pompwh@s defined by the regulations is Fish
and Wildlife.

1.3 Applicable Water Body Segment Standard

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

1.4 Selection of a Critical Condition

Low DO typically occurs during seasonal low-flowgln-temperature periods that occur during
the late summer and early fall. Elevated oxygemated is of primary concern during low-flow
periods because the effects of minimum dilution higth temperatures combine to produce the
worst-case potential effect on water quality (USER897). The flow at critical conditions is
typically defined as the 7Q10 flow, which is thevkst flow for seven consecutive days expected
during a 10-year period. 7Q10 flows, however, hage been established for streams in the
Mississippi Alluvial Plain. Because of this a Idlew condition, instead of a 7Q10 flow, is used
to define the critical condition for streams instlarea.

1.5 Selection of a TM DL Endpoint

One of the major components of a TMDL is the esthbient of instream numeric endpoints,
which are used to evaluate the attainment of aabéptwater quality. Instream numeric
endpoints, therefore, represent the water quatigtgythat 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 etetined that using the daily average
standard with the conservative modeling assumptisosld be sufficiently protective of the
instantaneous minimum standard. The daily averdgece is supported by the use of the
existing modeling tools in a desktop modeling elsersuch as this. More specific modeling and
calibration is needed in order to obtain diurnaygen levels with any expectation of accuracy.
Therefore, based on the limited data availablethadelative un-sophistication of the model, the
daily average target is sufficient.

Yazoo River Basin 10
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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 fodpce 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 sources, but at some distance dwears, where the maximum DO deficit

occurs. The DO deficit is defined as the diffeeeretween the DO concentration at 100%
saturation and the actual DO. The point of maxin@ deficit, also called the DO sag, will be

used to define the endpoint required for this TMDL.

Yazoo River Basin 11
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WATER BODY ASSESSMENT

This TMDL report includes an analysis of availahlater quality data and the identification of
all known potential pollutant sources in the ColtevaRiver watershed. The potential point and
nonpoint pollutant sources were characterized bybtst available information, monitoring data,
and literature values. This section documentatiadable information for Coldwater River.

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 Coldwater River. Acaogdo the 1998 303(d) List of Water Bodies
Report, segments of the Coldwater River and Poripteh are listed on the evaluated portion of
the list for having possible impairments of the atiu life use support as a result of low
dissolved oxygen/organic enrichment and nutrice&gment MSCOLDR2M2 of the Coldwater
River was originally listed on the 1996 303(d) LastWaterbodies as impaired but was moved to
the evaluated section of the list due to the olel agd limited nature of this data. The original
conclusions were based on instantaneous water strgrdiata conducted at stations A0128 and
AQ0728 collected by the Corps of Engineers from 12902. Additional monitoring data were
available from station 07279300 collected by MDEQ 1990 to 1993. Data from the stations
are in Tables 1-3.

Table 1. Water Quality Data for Coldwater River at Prichard, Station A1028

Date DO (mg/L)

3-Jan-90 5.53
16-Jan-90 5.37
30-Jan-90 5.04
14-Feb-90 3.13*
12-Mar-90 4.31*
27-Mar-90 8.93
10-Apr-90 6.64
24-Apr-90 9.04
8-May-90 3.71*
19-Jul-91 5.95
31-Jul-91 6.55
14-Aug-91 2.83*
29-Aug-91 6.64

Yazoo River Basin 12
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Table 1. Water Quality Data for Coldwater River at Prichard, Station A1028, continued

Date DO (mg/L)
11-Sep-91 5.76
25-Sep-91 8.38
8-Oct-91 7.23
21-Oct-91 7.69
4-Nov-91 9.12
20-Nov-91 7.72
2-Dec-91 10.56
6-Jan-92 9.53
21-Jan-92 11.11
4-Feb-92 7.84
17-Feb-92 8.23
2-Mar-92 7.89

* DO Violations

13
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Table2. Water Quality Data for Coldwater River, Station A7028

Date DO (mg/L)
8-Jan-90 5.21
23-Jan-90 5.72
6-Feb-90 5.46
20-Feb-90 4.69*
6-Mar-90 6.46
20-Mar-90 6.93
3-Apr-90 7.52
17-Apr-90 8.71
1-May-90 6.08
15-May-90 3.18*
6-Aug-91 3.00*
4-Sep-91 6.83
2-Oct-91 5.75
11-Nov-91 7.99
10-Dec-91 8.04
15-Jan-92 10.12
10-Feb-92 7.93
9-Mar-92 7.18
15-Apr-92 8.85
12-May-92 5.52
9-Jun-92 6.74
* Do Violatie

Yazoo River Basin 14
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Table3. Water Quality Datafor Coldwater River at Prichard, Station 07279300

Date Time Flow (cfs) DO (mg/L)
8-Jan-90 11:15 2400 13.20
5-Mar-90 9:45 3600 12.80
1-May-90 12:00 2250 7.70
4-Sep-90 13:45 1630 11.60
5-Nov-90 11:50 510 6.67
7-Jan-91 10:00 3900 8.40
4-Mar-91 10:15 260.00 12.00
6-May-91 10:30 5400 11.20
9-Sep-91 10:00 2450 7.20
4-Nov-91 11:45 1570 8.70
6-Jan-92 10:25 1690 10.20
3-Mar-92 10:00 1610 12.00
4-May-92 10:00 330 11.50
13-Jul-92 13:10 1370 8.80

-Sep-92 13:20 1760 8.50
2-Nov-92 14:15 1020 8.00
12-Jan-93 9:25 2800 8.50
9-Mar-93 10:30 838 9.00
3-May-93 10:15 3100 7.00
12-Jul-93 11:00 877 8.00
13-Sep-93 11:30 1400 6.90
2-Nov-93 10:35 620 7.90
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2.2 Assessment of Point Sour ces

The first step in assessing pollutant sources énGbldwater River Watershed was locating the
NPDES permitted sources. There are 22 NPDES sopemnitted to discharge into Coldwater
River, Table 4. The effluent from each facility svaharacterized based on all available data
including information on each facility’'s wastewat&eatment system, permit limits, and
discharge monitoring reports. Discharge monitodatpa are vital to characterizing effluent from

each facility.
Table 4. Identified NPDES Permitted Facilities
. Actual Actual . .
NPDES P(_armltted Average Average Permitted Actual Permitted
Name - Discharge . BODs NH3-N NH5-N
Per mit (cfs) Discharge BODs5 (mg/L) (mg/L) (mg/L)
(cfs) (mg/L)
Buck 'mnpd Bayou | \150049123  0.063 0.029 5.33 30 NA NR
USACOE Arklabutla N 550656 0,021 0.002 2.0 30 NA NR
Abutment
Austin Trailer Park | MS005193¢4 0.009 0.009 2.8 30 NA NR
Lake Forest S/ID | MS0034188 1.547 0.147 6.07 30 NA NR
Skylane Trailer Park] MS0037925 0.034 0.027 17.3 30 NA NR
Twin Lakes #1 MS0022543 0.232 0.151 7.07 30 NA NR
Twin Lakes #2 MS002946f7 0.201 0.169 5.61 30 NA NR
Wilson Mill MS0053830  0.019 0.002 5.0 30 NA NR
Subdivision
Como POTW MS0030104 0.387 0.165 2.4 10 0.15 NR
Sam Minor Headstarf MS00450%5 0.002 0.003 345 30 NA NR
Strayhom Elementary 435181 0,012 0.005 8 30 NA NR
School
Pride of the Pond, 00LMS0039802] 1.076 0.185 34.14 75 NA NR
Pride of the Pond, 00RMS0039802] 1.076 0.630 0.87 30 NA NR
Tunica Industrial Park MS0032786 0.093 0.211 11.7 30 2.3 2

Yazoo River Basin
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Table 4. |dentified NPDES Per mitted Facilities, continued

. Actual Actual . .
NPDES P(_er mitted Average Average Permitted | Actual Per mitted
Name - Discharge . BODs NH3-N NHs-N
Permit (cfs) Discharge BODs (mg/L) (mglL) (mg/L)
(cf9) (mglL) 9 9 9
Tunica POTW MS0042328B 0.680 0.330 26.4 30 NA NR
Westgate Utilities- | \,on054061]  0.081 0.074 33.56 30 NA NR
White Oak
Dundee School MS0054798 0.015 0.211 8.06 10 NA NR
Crenshaw POTW MS0026930 0.320 0.131 26.4 30 NA NR
Sledge POTW MS002101/6 0.340 0.400 22 30 NA NR
Marks POTW MS0024660 1.020 0.297 27.2 30 NA NR
Lula POTW MS0025151 0.068 0.046 23.3 30 2.54 2
Falcon POTW MS003673[L 0.035 0.012 11.7 30 NA NR

2.3 Assessment of Nonpoint Sour ces

Nonpoint loading of TBODu in a water body resultenfi the transport of the pollutants into
receiving waters by overland surface runoff andugdwater infiltration. Landuse activities
within the drainage basin, such as cropland andnirhtion contribute to nonpoint source
loading.  Other nonpoint pollution sources includémospheric deposition and natural
weathering of rocks and soil.

The 590,893 drainage area of Coldwater River costaiany different landuse types, including
urban, forest, cropland, pasture, barren, wateyaagture, and wetlands. The landuse
information is based on data collected by the StdtéMississippi’'s Automated Resource

Information System (MARIS) 1997. This data sebased on Landsat Thematic Mapper digital
images taken between 1992 and 1993. Cropland astine are the dominant landuses within
this watershed. The landuse distribution withie tboldwater River Watershed is shown in
Table 5 and Figure 3.

Table5. Landuse Distribution
Urban | Forest [Cropland| Pasture | Barren | Wetland |Aquaculture| Water Total
Area(acres)| 3,540 | 30,139| 400,588 109,012 160 37,261 2,908 7,pE90,893
% Area 1% 5% 68% 18% 0% 6% 0% 1% 100%
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Figure3. Landuse Distribution Map for Coldwater River Watershed
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MODELING PROCEDURE: LINKING THE SOURCESTO 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 water body @asps to flow and loading conditions. In
this section, the selection of the modeling tosé&tup, and model application are discussed.

4.1 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, State 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 demasuj 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 ksited by the model include stream

velocity and flow from point sources and spatialigtributed inputs.

The model was set up to calculate reaeration widaich reach using the O’Connor Dobbins
formulation. The O’Connor Dobbins formulation cdhtes reaeration (Ka) within each reach
according to Equation 2.

Ka=12.9 950-5 (Equation 2)
D .

where U is the reach velocity in ft/s, and D is Bepth in ft estimated to be 5 or greater.
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Figured4. Instream Processesin a Typical DO M odel
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4.2 Model Setup

The Coldwater River TMDL model includes the 303({gfed portions of Coldwater River, from
the spillway of Arkabutla Reservoir to confluendeQsdd Little Tallahatchie River. The modeled
water bodies were divided into reaches for inptd ihe AWFWUL1 model. Reach divisions
were made at any major change in the hydrologh®ftater body, such as a significant change
in slope or the confluence of a tributary or paatrce discharge. The watershed was modeled
according to the diagram shown in Figure 5. Aswshon Figure 5, there are 22 NPDES
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permitted point sources that discharge into thel@ater River Watershed. The numbers on the
figure represent river miles at which point sourdescharges or confluence of the creeks are
located. River miles are assigned to water bodiieginning with zero at the mouth. The slope
of each reach was estimated from USGS quad mapsingud into the model in units of
feet/mile. Within each reach, the modeled segmeet® divided into computational elements
of 0.1 mile. The hydrological and water qualityacdcteristics are calculated and output by the
model for each computational element.

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% afasatuat the stream temperature. The
instream CBODu decay rate is dependent on temperatacording to Equation 3.

Kdry = Kdgoec)(1.047)7%° (Equation 3)

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

4.3 Source Representation

Both point and nonpoint sources were representethenmodel. The loads from NPDES
permitted sources were added as direct inputstitappropriate reach of the water body as a
flow in cfs and a load of CBODu and ammonia nitmoge Ibs/day. Spatially distributed loads,
which represent nonpoint sources of flow, CBORad ammonia nitrogen were distributed
evenly into each computational element of the CaldwRiver 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 Srtaypation period. However, oxidation of
nitrogenous material, called nitrification, usuatlpes not take place within the 5-day period
because the bacteria that are responsible forficatiopn are normally not present in large
numbers and have slow reproduction rates (MetcalfEBddy, 1991). Thus, BGQDs generally
considered equal to CBQD Because permits for point source facilities wrdten in terms of
BODs while predictive models used for TMDL developmeut typically developed using
CBODu, a ratio between the two terms is neededatmu4.

CBODu = CBODs * Ratio (Equation 4)

The CBODu to CBOBP ratios are given inEmpirical Stream Model Assumptions for
Conventional Pollutants and Conventional Water Quality Models (MDEQ, 1995). These values
are recommended for use by MDEQ regulations whémahdield data are not available. The
value of the ratio depends on the treatment type.
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In order to convert the ammonia nitrogen (NW) loads to an oxygen demand, a factor of 4.57
pounds of oxygen per pound of ammonia nitrogen £NIHoxidized to nitrate (Ng) was used.
Using this factor is a conservative modeling asdionpbecause 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
CBODu and NBODu is equal to the point source loa@BODu. The loads of TBODfrom
each of the existing point sources are given inl@éb The loads were based on the maximum
allowable loads according to NPDES permits and ftata discharge monitoring reports, which

represents another conservative assumption.

Table 6. Point Source L oadsas|nput intothe Modd (Existing DM R Data)

Facility Flow | CBODs CBODU:C_:BOD CBODu NH3-N NBODu TBODu
(cfs) (mg/l) 5 Ratio (Ibs/day) (mg/l) (Ibs/day) | (Ibs/day)
Lake Forest 0147 | 6.07 15 7.22 2 7.24 14.46
Subdivision
Austin Trailer Park 0.009 2.8 15 0.21 2 0.46 0.67
Twin Lakes #1 0.151 7.07 15 8.63 2 7.44 16.07
Twin Lakes #2 0.169 5.61 15 7.67 2 8.33 16
Skylane Trailer Park 0.027 17.3 1.5 3.75 2 1.32 5.07
Wilson Mil 0002 | 5.0 15 0.06 2 0.07 0.13
Subdivision
Buck Island Bayou 0.030 5.33 15 1.25 2 1.43 2.68
Dundee School 0.211 8.06 1.5 13.75 2 10.40 24.15
Pride of the Pond, 001 0.185% 34.1 2.5 85.12 2 9.12 94.24
Pride of the Pond, 002 0.630 9.87 2.5 83.81 2 31.04 114.85
Tunica Industrial Park 0.211 11.7 1.5 19.96 2 10.40 30.36
Tunica POTW 0.330 26.4 15 70.45 2.3 18.70 89.15
Westgate Utilities 0.074 33.5 1.5 20.08 2 3.65 23.73
Como POTW 0.165 2.38 15 3.17 0.15 0.61 3.78
Strayhorn Elementary 0.004 8 1.5 0.29 2 0.22 0.51
Sam Minor Headstart 0.003 34.5 1.5 0.84 2 0.15 0.99
Lula POTW 0.046 23.3 15 8.67 2.54 2.88 11.55
Crenshaw POTW 0.13] 26.4 1.5 27.97 2 6.45 34.42
Sledge POTW 0.400 22 1.5 71.16 2 19.71 90.87
Falcon POTW 0.012 24.9 15 2.42 2 0.59 3.01
Tunica Industrial Park 0.211 11.7 1.5 19.96 2 10.40 30.36
Arkabutla Abutment 0.002 2 15 0.04 2 0.12 0.16
Marks POTW 0.297 27.2 1.5 65.24 2 14.61 79.85
Total 521.72 165.3 687.1

Direct measurements of nonpoint source loads of CB@nd NH-N were not available for the
Coldwater River Watershed. The background contiinbg of CBODu and total ammonia as
nitrogen (NH-N) were estimated based dEmpirical Stream 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
NHs-N = 0.1 mg/l.

Due to lack of data, the nonpoint source flows ioldWater River were also estimated.
According toTechniques for Estimating 7-Day, 10-Year Low Flow Characteristics for Ungaged
Stes on Sreams in Mississippi, the estimated low-flow condition for the ColdwatRiver
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Watershed is 161 cfs. After determining the drgearea of the Coldwater River Watershed,
the estimated low-flow condition (flow value in fwas used to estimate the amount of water
draining into the Coldwater River and its tribuéariduring low-flow conditions. The estimated
flows were multiplied by the background concentnasi of CBODu and NEN to calculate the
nonpoint source loads in the model, Table 7.

Table7. NonPoint Source L oads as | nput into the M odel (Existing)

Source Flow | CBODs CBOD,:CBOD | CBODu | NHzN NBODu | TBODu
(cfs) (mg/l) 5 Ratio (Ibs/day) (mg/l) (Ibs/day) | (Ibs/day)
Spatial 2.34 1.33 15 25.13 0.1 5.76 30.9
Spatial 8.25 1.33 1.5 88.74 0.1 20.33 109.10
Spatial 0.45 1.33 1.5 4.83 0.1 1.11 5.94
Spatial 3.33 1.33 1.5 35.77 0.1 8.19 44.0
Spatial 18.06 1.33 1.5 194.3 0.1 44,51 238.8
Spatial 5.41 1.33 1.5 58.2 0.1 13.33 71.50
Spatial 14.52 1.33 1.5 156.2 0.1 35.79 192.0
Spatial 7.51 1.33 1.5 80.81 0.1 18.51 99.3
Spatial 4.05 1.33 1.5 43.50 0.1 9.97 53.50
Spatial 3.04 1.33 1.5 32.67 0.1 7.48 40.2
Spatial 13.8 1.33 1.5 148.29 0.1 33.97 182.3
Spatial 9.83 1.33 1.5 105.76 0.1 24.23 130.0
Spatial 3.51 1.33 1.5 37.70 0.1 8.64 46.3
Spatial 1.19 1.33 1.5 12.76 0.1 2.92 15.7
Spatial 14.17 1.33 1.5 152.36 0.1 34.90 187.3
Spatial 14.15 1.33 1.5 152.16 0.1 34.86 187.0
Spatial 5.07 1.33 1.5 54.52 0.1 12.49 67.0
Spatial 10.89 1.33 1.5 116.78 0.1 26.75 143.5
Spatial 3.09 1.33 1.5 33.26 0.1 7.62 40.9
Spatial 18.39 1.33 1.5 197.79 0.1 45.31 243.1
Total 1731.53 396.67 2128.3
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4.4 Model Results

Once the model setup was complete, the model wed taspredict water quality conditions in

Coldwater River and its tributaries. The model viiet run under baseline conditions. Under
baseline conditions, the loads from NPDES permifietht sources were set at their existing
load scenarios as determined from the dischargeatonimy reports. Thus, baseline model runs
reflect the current condition of Coldwater Rivethaut any reduction of TBODu loads.

4.4.1 Basdline Model Runs

The model results from the baseline model run hmve in Figure 6. The figure shows the

modeled daily average DO in the Coldwater Rivehe Ted line represents the DO standard of
5.0 mg/l. Figure 6 shows the daily average instr&0O concentrations in the Coldwater River
under existing summer conditions, beginning witkerimile 89.5 and ending with river mile 0.0

(the mouth of Coldwater at Little Tallahatchie)helfDO sag, or maximum DO deficit, occurs

around river mile 81.5. The data show that the $€#&hdard is not violated using the existing
DMR data.

Coldwater River (Using Existing DMR Data)
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Figure 6. Baseline Model Output for Coldwater River (Using Existing DM R Data)

Yazoo River Basin 25



Organic Enrichment/Low Dissolved Oxygen and Nutrients TMDL for Coldwater River

4.4.2 Model Results Using Per mit Limits

The graph of data using permit limits show thatpghedicted DO falls below the DO standard in
the Coldwater River during critical conditions. ermodel results using the permit are shown in
Figure 7. The DO sag, or maximum DO deficit, occamsund river mile 60.4. The data show
that the DO standard is violated using the permiit$. As a result, reductions from these loads
of TBODuare necessary in order to maintain a daily aveE@eof at least 5.0 mg/l. The loads

of TBODufrom each of the point sources are given in TableT8e loads were based on the
maximum allowable loads according to NPDES permits.

Coldwater River (Using Permit Limits)
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Figure 7. Mode Output for Coldwater River (Using Permit Limits)

Yazoo River Basin 26



Organic Enrichment/Low Dissolved Oxygen and Nutrients TMDL for Coldwater River

Table 8. Wasteload Allocation at M aximum Permit Limits

Facility CBODu (Ibs/day) NBODu (Ibs/day) TBODu (Ibs/day)
Lake Forest 375.30 76.23 45153
Subdivision
Austin Trailer Park 2.26 0.46 2.72
Twin Lakes #1 56.28 11.43 67.71
Twin Lakes #2 48.76 9.90 58.66
Skylane Trailer Park 8.25 1.68 9.93
Wilson Mill
Subdivision 451 0.92 5.43
Buck Island Bayou 15.28 3.10 18.38
Dundee School 1.21 0.74 1.95
Pride of the Pond, 001 1087.7 53.02 1140.72
Pride of the Pond, 002 435.0 53.02 488.02
Tunica Industrial Park 22.56 4,58 27.14
Tunica POTW 164.97 33.51 198.48
Westgate Utilities 19.65 3.99 23.64
Como POTW 31.30 19.07 50.37
Strayhorn Elementary 2.91 0.59 3.5
Sam Minor Headstart 0.36 0.07 0.43
Lula POTW 16.50 3.35 19.85
Crenshaw POTW 77.63 15.77 93.4
Sledge POTW 82.48 16.75 99.23
Falcon POTW 8.49 1.72 10.21
Arkabutla Abutment 5.09 1.03 6.12
Marks POTW 247.45 50.26 297.71
Total 2713.94 361.19 3075.13

4.4.3 Maximum L oad Scenarios

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
maximum load was used to develop a waste loadaltwt shown in this TMDL. Figure 8
shows the daily average instream DO concentraiiotise Coldwater River after application of
the selected maximum load scenario for the criweaddition. The lowest DO concentration in

the creek, approximately 5.0 mg/l occurs near nage 61.5. The TBODu loads included in the
maximum load scenario are given in Table 9.
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Coldwater River with Reductions
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Figure 8. Model Output for Coldwater River after Application of Maximum Load Scenario
Table9. Maximum Load Scenario, Critical Conditions
Source Flow (cfs) CBODu NBODu TBODu Overall Percent
(Ibs/day) (Ibs/day) (Ibs/day) Reduction
Point Source 7.3 2566.86 329.04 2895.9 5.8%
Nonpont Source 161.0 1731.53 396.67 2128.3 0%
Total 168.3 4298.39 725.71 5024.20 3.4%

4.5 Evaluation of Ammonia Toxicity

Ammonia must not only be considered due to itsceften dissolved oxygen in the receiving
water, but also its toxicity potential. Ammonidrogen concentrations can be evaluated using
the criteria given in 1999 Update of Ambient Wafmrality Criteria for Ammonia (EPA-822-R-
99-014). The maximum allowable instream ammontiagen (NH-N) concentration at a pH of
7.0 and stream temperature of@6s 2.82 mg/l. Based on the model results, thiera was
not exceeded in the Coldwater River under the oufdéis-N loads.
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ALLLOCATION

The allocation for this TMDL involves a wasteloalfioeation for point sources and a load
allocation for nonpoint sources necessary for mttent of water quality standards in segments
MSCOLDR2M2, MSCOLDR1E, MSCOLDR2E, and MSPOMPEYE.

5.1 Wasteload Allocation

Twenty-two NPDES Permitted facilities in the ColderaRiver watershed are included in the
wasteload allocation, Table 10. The loads giveable 10 are equal to the load reduction
scenario used for the critical condition. As dised in Section 4.4.3, an overall reduction of
5.8% of the permitted TBODu load is needed to slwompliance with the TMDL endpoint.
Table 10 shows a percent reduction for the Lake$toBubdivision only. The NPDES permit
for the Lake Forest Subdivision is written to accoodate a 1.0 MGD load. The Lake Forest
Subdivision currently averages approximately a OBD load which is only a 15% utilization
of the permitted load. Therefore, the reductiol e taken from this facility based upon the
significant difference in what the permit is writtdor versus what this facility is actually
discharging.

Additionally, the DeSoto County Utility Authoritysiresponsible for wastewater treatment in
DeSoto County. As explained in the 201 facilitigan, the facilities located in Desoto county
listed in this TMDL should connect to the regiotr@atment plant soon after it comes online.
This action should restore water quality in thisear However, until the regional treatment plant
is completed, implementation of this wasteload c@tmn, through modification of NPDES
permits, will be completed by MDEQ during reissuan€ the individual permits.

Table 10. Wasteload Allocation with Percent Reduction

Facility CBODu (Ibs/day) NBODu (Ibs/day) TBODu (Ibs/day) % Reduction
Lake Forest 228.93 46.5 275.43 39%
Subdivision*

Austin Trailer Park 2.26 0.46 2.72 0%
Twin Lakes #1 56.28 11.43 67.71 0%
Twin Lakes #2 48.76 8.52 57.28 0%

Skylane Trailer Park 8.25 1.44 9.69 0%

Wilson Mill 0%
Subdivision 451 0.79 5.3

Buck Island Bayou 15.28 2.67 17.95 0%

Dundee School 1.21 0.64 1.85 0%
Pride of the Pond, 001 1087.7 53.02 1140.72 0%
Pride of the Pond, 002 435 53.02 488.02 0%
Tunica Industrial Park 22.56 4.58 27.14 0%

Tunica POTW 164.97 33.51 198.48 0%

Westgate Utilities 19.65 3.99 23.64 0%

Como POTW 31.3 19.07 50.37 0%
Strayhorn Elementary 291 0.59 3.5 0%
Sam Minor Headstart 0.36 0.07 0.43 0%

Lula POTW 16.5 3.35 19.85 0%

Crenshaw POTW 77.63 15.77 93.4 0%
Sledge POTW 82.48 16.75 99.23 0%
Falcon POTW 8.49 1.72 10.21 0%
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Table 10 cont. Wasteload Allocation with Percent Reduction

Facility CBODu (Ibs/day) NBODu (Ibs/day) TBODu (Ibs/day) % Reduction
Arkabutla Abutment 4.38 0.89 5.27 0%
Marks POTW 247.45 50.26 297.71 0%
Total 2566.86 329.04 2895.9 5.8%

* Facilities requiring reductions

5.2 Load Allocation

The headwater and spatially distributed loads ackided in the load allocation. The TBODu
concentrations of these loads were determined bygumn assumed CBQxoncentration 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, acaoydo Empirical Sream Model Assumptions for
Conventional Pollutants and Conventional Water Quality Models (MDEQ, 1994). The
headwater and spatially distributed flows were daked for the Coldwater River 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 11.

Table11. Load Allocations with Percent Reduction

cource Flow | CBOD; | CBOD,:CBOD | CBODu | NHyN | NBODu | TBODU
(cfs) | (mgh) s Ratio (Ibs/day) | (mg/l) | (Ibs/day) | (Ibs/day)
Spatial 2.34 1.33 15 25.13 0.1 5.76 30.4
Spatial 8.25 1.33 15 88.74 0.1 20.33 109.10
Spatial 0.45 1.33 15 4.83 0.1 1.11 5.94
Spatial 3.33 1.33 15 35.77 0.1 8.19 44.0
Spatial 18.06 | 1.33 15 194.3 0.1 4451 238.8
Spatial 5.41 1.33 15 58.2 0.1 13.33 71.50
Spatial 1452 | 1.33 15 156.2 0.1 35.79 192.0
Spatial 7.51 1.33 15 80.81 0.1 18.51 99.3
Spatial 4.05 1.33 15 43.50 0.1 9.97 53.50
Spatial 3.04 1.33 15 32.67 0.1 7.48 40.2
Spatial 13.8 1.33 15 148.29 0.1 33.97 182.3
Spatial 9.83 1.33 15 105.76 0.1 24.23 130.0
Spatial 3.51 1.33 15 37.70 0.1 8.64 46.3
Spatial 1.19 1.33 15 12.76 0.1 2.92 15.7
Spatial 14.17 | 1.33 15 152.36 0.1 34.90 187.3
Spatial 14.15 | 1.33 15 152.16 0.1 34.86 187.0
Spatial 5.07 1.33 15 54.52 0.1 12.49 67.0
Spatial 10.89 | 1.33 15 116.78 0.1 26.75 1435
Spatial 3.09 1.33 15 33.26 0.1 7.62 40.9
Spatial 1839 | 1.33 15 197.79 0.1 45.31 243.1
Total 173153 396.67 | 21283

5.3 Incorporation of aMargin of Safety
The margin of safety is a required component oMDL and accounts for the uncertainty about

the relationship between pollutant loads and thaityuof the receiving water body. The two
types of MOS development are to implicitly incorater the MOS using conservative model
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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 ddnorDO on the water body than may
actually be present are considered part of the imafgsafety. The assumption that all of the
ammonia nitrogen present in the water body is aeidito nitrate nitrogen, for example, is a
conservative assumption. In addition, the TMDIb&sed on the critical condition of the water
body which is represented by the estimated low-femmdition. Therefore, modeling the water
body at this flow provides protection in the wotsise scenario.

5.4 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 dissol@d/gen, however, do not vary according to
the seasons. The model was set up to simulateldisksoxygen during the critical condition
period, the low-flow, high-temperature period tiygtically 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 eflds. Thus, this TMDL will ensure attainment
of water quality standards for each season.

5.5 Calculation of the TM DL

The TMDL was calculated based on Equation 5.

TMDL =WLA + LA + MOS (Equation 5)

Where WLA is the wasteload allocation, LA is thadoallocation, 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 Geéder River and its tributaries, according to
the model. The TMDL calculations are shown in 8ab2. As shown in the table, TBODu is
the sum of CBODu and NBODu. The wasteload allocatincorporate the CBODu and N
contributions from identified NPDES Permitted faes. The load allocations include the
headwaters and spatially distributed TBODu andsINHcontributions from surface runoff and
groundwater infiltration. The implicit margin okfety for this TMDL is derived from the
conservative assumptions used in setting up theemod

Table12. TMDL for TBODu, for Critical Conditionsin the Coldwater River

WLA LA MOS TMDL
(Ibs/day) (Ibs/day) (Ibs/day)
CBODu 2566.86 1731.53 Implicit 4298.39
NBODu 329.04 396.67 Implicit 725.71
TBODu 2895.90 2128.3 Implicit 5024.1
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CONCLUSION

This TMDL is based on a desktop model using MDEf@gulatory assumptions and literature
values in place of actual field data. The modsults indicate impairment in the stream at the
maximum permitted loading of TBODu. This TMDL reomends that no additional NPDES
permit be issued for this segment of the Coldw&afer. Also no increase in the current
loadings specified in the existing permits willd&déowed. Further steps are needed to ensure that
the overall loads of TBODu placed in this water ypdm point and nonpoint sources do not
exceed the water body’s assimilative capacity. mlagimum load of TBODu, as determined by
this TMDL, is 5024.1 Ibs/day. In order to achietiestload, a 39% reduction is required by Lake
Forest Subdivision, and overall, a 3.4% reductismeeded from both nonpoint and point
sources.

As previously mentioned, the DeSoto County Utilguthority is responsible for wastewater
treatment in DeSoto County. As explained in th& 2ilities plan, the facilities located in

Desoto county listed in this TMDL should connectlte regional treatment plant soon after it
comes online. This action should restore watelityua this area.

6.1 FutureMonitoring

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, the Caldw River Watershed may receive

additional monitoring to identify any change in eagjuality.

Additional monitoring may also be conducted on @wdwater River in order to provide a data
set for calibration of the water quality model useddevelop this TMDL. Parameters such as
flow, water velocity, and background concentratiohsCBODu and NH-N 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 tskluent 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 thlaé assumptions used in this model were not
accurate, the model and the TMDL will be updateButure work may also include the
development of a more complex model, which couldaraccurately represent the Coldwater
River Watershed..

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 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 requde 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.

At the end of the 30-day period, MDEQ will determithe level of interest in the TMDL and
make a decision on the necessity of holding a puidiaring. If a public hearing is deemed
appropriate, the public will be given a 30-day cetof the hearing to be held at a location near
the watershed. That public hearing would be aitiaffhearing of the Mississippi Commission
on Environmental Quality, and would be transcribed.

All comments received during the public notice pdrand at any public hearings 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 cardweous or nitrogenous compounds under
aerobic conditions over a period of 5 days.

Activated Sludge: A secondary wastewater treatment process thaivesmorganic matter by
mixing air and recycled sludge bacteria with sewageromote 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 pyaytoplankton over nitrate for uptake of
inorganic nitrogen.

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

Ammonia Toxicity: Under specific conditions of temperature and hid, unionized component
of ammonia can be toxic to aquatic life. The awiEed 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 onifi 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 maluoed alterations based on the
best scientific information available to MDEQ. Tastablishment of natural background for an
altered water body may be based upon a similaidtared or least impaired, water body or on
historical pre-alteration data.

Biological Impairment: Condition in which at least one biological assemgbta(e.g. , fish,
macroinvertabrates, or algae) indicates less thain 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.

Calibrated Model: A model in which reaction rates and inputs agaiicantly based on actual
measurements using data from surveys on the regeivater body.
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Conventional Lagoon: An un-aerated, relatively shallow body of watentained in an earthen
basin of controlled shape and designed for theqaepf treating water.

Critical Condition: Hydrologic and atmospheric conditions in which thalutants causing
impairment of a water body have their greatestmgakefor 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 wimitations expressed in other units of
measurement, the "daily average" is calculateti@sterage.

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

Discharge Monitoring Report: Report of effluent characteristics submitted by BO¥S
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 water bo@épehds 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 andtiations on
guantities, rates, and concentrations of chempa}sical, biological, and other constituents to
which a waste or wastewater discharge may be subpeter 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 standamdsschedules 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. uGdaater infiltration describes
the rate and amount of movement of water from aratgtd formation.

Impaired Water Body: Any water body that does not attain water qualigndards due to an
individual pollutant, multiple pollutants, pollutioor an unknown cause of impairment.
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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; catsion; silvaculture; surface mining; disposal
of wastewater; hydrologic modifications; and urlvelopment.

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 Anneti(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 pohtittmads 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.

Publicly Owned Treatment Works (POTW): A waste treatment facility owned and/or

operated by a public body or a privately ownedtimesmt works which accepts discharges which
would otherwise be subject to Federal PretreatiReuirements.
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Reaeration: The net flux of oxygen occurring from the atmosghto 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 ardyporganics,
which upon settling to the bottom decompose aeatligiacemoving 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 faihintensity, but instead flows into adjacentdan
or water bodies or is routed into a drain or sesystem.

Streeter-Phelps DO Sag Equation: An equation which uses a mass balance appraach t
determine the DO concentration in a water body dds@am 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 water body at which water quality diands can be maintained.

Waste: Sewage, industrial wastes, oil field wastes, afidother liquid, gaseous, solid,
radioactive, or other substances which may pothatieend 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 fortfSiate 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
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.
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Watersof the State: All waters within the jurisdiction of this Statcluding all streams, lakes,
ponds, wetlands, impounding reservoirs, marshedera@urses, waterways, wells, springs,
irrigation systems, drainage systems, and all dibeéies 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..s Seven-Day Average LSiweam Flow with a Ten-Year Occurrence Period
BASINS ..o, Better Asse®nt Science Integrating Point and Nonpoint S@urce
BV P e Best Management Practice
CBODs...ciiiieeiiiii e 5-Day Carbonaceous Biochemical Oxygen De&man
CBODU ...t Carbonaceous Ultimate Biochemical OxygemBred
VN A ettt e e nn e Clean Water Act
DIMR e e isBharge Monitoring Report
51 TP RRPPPPPPTPPR Dissolved Oxygen
EP A s Enwviroental Protection Agency
Gl e @eaphic Information System
L Hydrologic Unit Code
A e ————— 1ttt e e e e e e e b et e e et e e e e et n e e e e e e e e e e ans Load Allocation
MARIS ... e Mississippi Automated Resource InformatBystem
MDEQ ... .uuiiiiiiiinr e aeaen e Mississippi Department of Envirormited Quality
1YL 5 2 Million Gallons per Day
1@ 1 ST PP PPPPPP Margin of Safety
NBODU ....oviiiiiiiiiiiiii e Nitrogenous Ultimate Biochemical Oxyde@amand
1 PR Total Ammonia
I L T ofdl Ammonia as Nitrogen
N[O 2 N 1N T Nitrite Plus Nitrate
NPDES. ... 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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