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Nutrient and Organic Enrichment/Low Dissolved Oxyd®DL for Mussucuna Creek

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 accaldrathedule 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 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.

Conversion Factors

Multiply by To convert from Multiply by
mile? acre 640 acre t 43560
km? acre 247.1 days seconds 86400
m? ft3 35.3 meters feet 3.28
ft® gallons 7.48 ft gallons 7.48
ft3 liters 28.3 hectares acres 2.47
cfs gal/min 448.8 miles meters 1609.3
cfs MGD 0.646 tonnes tons 11
m® gallons 264.2 g/l * cfs gm/day 2.45
m® liters 1000 ng/l * MGD gm/day 3.79
Fraction Prefix Symbol Multiple Prefix SYYiglele]
10" deci d 10 deka da
102 centi c 16 hecto h
10° milli m 10° kilo k
10° micro 10 mega M
10° nano n 1% giga G
10*2 pico p 162 tera T
10%° femto i 1d° peta P
10'® atto a 16 exa E
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TMDL INFORMATION PAGE

Table 1. Listing Information

County HUC Impaired Use

Mussucuna MS306M Desoto | 08030204 Aduatic Life
Creek Support

Causes
Biological Impairment due to
Nutrients and Organic
Enrichment / Low Dissolved
Oxygen

Location: Near Hernando from Hernando South PO®\Wrkabutla Lake Flood Pool

Table 2. Water Quality Standards

Parameter Beneficial use Water Quality Criteria

Nutrients

for any designated uses.

Waters shall be free from materials attributablenteicipal, industrial,
agricultural, or other dischargers producing cotator, taste, total suspended
Aquatic Life | solids, or other conditions in such degree asd¢atera nuisance, render the
Support waters injurious to public health, recreation,@matuatic life and wildlife, or
adversely affect the palatability of fish, aestbetiiality, or impair the waters

Aquatic Life | DO concentrations shall be maintained at a

Dissolved Oxygen Support mg/l with an instantaneous minimum of not |

daibragye of not less than 5.0
ess thahmg/l

Table 3. NPDES Facilities

Facility Name NPDES ID Permitted

Discharge (MGD)

Receiving Water

Hernando South POTW MS0025160

Mussucuna Creek

Table 4. Total Maximum Daily Load
WLA WA MOS

Pollutant

TMDL

(Ibs/day) (Ibs/day) (Ibs/day)
TN 0 37.4 - 74.7 Implicit 37.4 - 747
TP 0 2.7-10.7 Implicit 2.7-10.7

TBODu 0 64.7 Implicit 64.7
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Nutrient and Organic Enrichment/Low Dissolved Oxyd@®IDL for Mussucuna Creek

EXECUTIVE SUMMARY

This TMDL has been developed for Mussucuna Credkhwvas placed on the Mississippi 1996
Section 303(d) List of Impaired Water Bodies duest@luated causes of pesticides, siltation,
nutrients, organic enrichment/low dissolved oxygemd pathogens. MDEQ completed
biological monitoring on Mussucuna Creek, whichigated biological impairment. It was
determined that nutrients and organic enrichmdat/dissolved oxygen are probable primary
stressors. This TMDL will provide an estimate loé ttotal nitrogen (TN) and total phosphorus
(TP) allowable in the stream and will also provateallocation for TBODu and nutrients for the
point source located in the watershed.

Mississippi does not have numeric criteria in itstev quality standards for allowable nutrient
concentrations. MDEQ currently has a Nutrient TBskce (NTF) working on the development
of criteria for nutrients. An annual concentratiange of 0.56 to 1.12 mg/l is an applicable
target for TN and 0.04 to 0.16 mg/l for TP for wabedies located in Ecoregion 74. MDEQ is
presenting these ranges as preliminary target sdbreTMDL development which is subject to
revision after the development of numeric nutrienteria

The Mussucuna Creek Watershed is located in HUG@3®. Mussucuna Creek begins near
Hernando and flows in a southwestern direction friten headwaters to its mouth at the

Arkabutla Lake Flood Pool. This TMDL was developed the impaired segment shown in

Figure 2.

7% « 5y > o
9, g - bt
sty % d (k;’ﬁ Jz‘z;fj e

Figure 1. Mussucuna Creek near Hernando
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The predictive model used to calculate the dissblegygen TMDL is based primarily on
assumptions described in MDEQ Regulations. A mediStreeter-Phelps dissolved oxygen sag
model was selected as the modeling framework feeldping the TMDL allocations. The
TMDL for organic enrichment was quantified in termb total ultimate biochemical oxygen
demand (TBODu). The model used in developing TMOL included both non-point and point
sources of TBODu in the Mussucuna Creek WatersA&ODu loadings from background and
non-point sources in the watershed were accoumedyf using an estimated concentration of
TBODu and flows based on the critical flow condiso There is one NPDES permitted
discharger located in the watershed that is indukea point source in the model. The location
of the watershed for the listed segment is showfigare 2.
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This map produced by the Department

of Environmental Quality (MDEQ), Office of Interstate/US nghway
Pollution Control, Surface Water Division,

B e e Lo oo Mussucuna Creek

Management Section on 4 October 2007

The TMDL watershed boundary and TMDL Water County Boundary Wate rshed
was produced by the MDEQ. All other map data ~

provided by MARIS GityRotindafy

Map Projection: Mississippi Transverse Mercator Major River

N 1) 02 04 08 08 1
The Mississippi Department of Environmental Quality Perennial Stream [ ——— ——— S
makes no warranties, expressed or implied, as to the )
accuracy, completeness, currentness, reliability, or ~ Intermittent Stream
suitability for any particular purpose, of the data
ARt T Ga;b Mussucuna Creek Watershed

MDEQ

Mississippi

Figure 2. Mussucuna Creek Watershed

According to the model, the current TBODu load e twater body exceeds the assimilative
capacity of Mussucuna Creek for organic materidhatcritical conditions. However, the only
point source in the watershed was removed fromstheam and connected to the regional
system.

Mass balance calculations showed that the nutten@ls were predominantly from the point

source. However, even with the removal of the peource, the estimated existing ecoregion
concentrations indicate reductions of nutrientsnftbe non-point sources are needed.
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Nutrient and Organic Enrichment/Low Dissolved Oxyd®DL for Mussucuna Creek

INTRODUCTION

1.1 Background

The identification of water bodies not meeting trdgsignated use and the development of total
maximum daily loads (TMDLs) for those water boda®e 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. This TMDL has been depel for the 2006 8303(d) listed segment
shown in Figure 3.

MS306M

This map produced by the Department

of Environmental Quality (MDEQ), Office of Legend

Pollution Cortrol, Surface Water Division L
Water Quality Assessment Branch, Data 303(d ) L 1 Stl n g
Management Section on 5 October 2007 §5  LakeorPond

The TMDL watershed boundary and TMDL Water r'_—l County Boundary Mussucuna Creek

was produced by the MDEQ. Al other map data oo

provided by MARIS: A~ Major River Watershed

Map Projection: Mississippi Transverse Mercator g Perennial Stream

The Mississippi Department of Environmental Quality p 0 02 04 06 08 1
makes o warranties, expressed or implied, as to the Intermittent Stream = FE=Miles
accuracy, completensss, currentness, reliabiity, or - TMDL Water

suitabillty for any particuiar purpose, of the data @E —

contained on this map Mississippi (:3 Mussucuna Creek

MDEQ

Figure 3. Mussucuna Creek 8303(d) Segment

1.2 Applicable Water Body Segment Use
The water use classifications are established &\ysthte of Mississippi in the docum@&tate of

Mississippi Water Quality Criteria for Intrastatiterstate, and Coastal Watef8IDEQ, 2007).
The designated beneficial use for the listed segisdish and wildlife.
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1.3 Applicable Water Body Segment Standard

The water quality standard applicable to the ush®fvater body and the pollutant of concern is
defined in theState of Mississippi Water Quality Criteria for dastate, Interstate, and Coastal
Waters(MDEQ, 2007).

Mississippi’s current standards contain a narrativeria that can be applied to nutrients which
states Waters shall be free from materials attributablemanicipal, industrial, agricultural, or
other discharges producing color, odor, taste, kaaspended or dissolved solids, sediment,
turbidity, or other conditions in such degree agteate a nuisance, render the waters injurious
to public health, recreation, or to aquatic lifedwwildlife, or adversely affect the palatability of
fish, aesthetic quality, or impair the waters faryadesignated us@¢ViDEQ, 2007).” In the 1999
Protocol for Developing Nutrient TMDLs, EPA suggeseveral methods for the development of
numeric criteria for nutrients (USEPA, 1999 accordance with the 1999 Protocol, “The target
value for the chosen indicator can be based onpaoson to similar but unimpaired waters;
user surveys; empirical data summarized in clasdibn systems; literature values; or
professional judgment.” MDEQ believes the mostnecoical and scientifically defensible
method for use in Mississippi is a comparison betwsimilar but unimpaired waters within the
same region. This method is dependent on adeqieti® which are being collected in
accordance with the EPA approved plan. The inpishse of the data collection process for
wadeable streams is complete.

1.4 Nutrient Target Development

Nutrient data were collected quarterly at 99 digcreampling stations state wide where
biological data were previously collected. Thesgiens were identified and used to represent a
range of stream reaches according to biologicaltthegatus, geographic location (selected to
account for ecoregion, bioregion, basin and geolagiriability) and streams that potentially
receive non-point source pollution from urban, agtural, and silviculture lands as well as
point source pollution from NPDES permitted fagsiét

Nutrient concentration data were not normally dstied; therefore, data were log transformed
for statistical analyses. Data were evaluateddistinct patterns of various data groupings
(stratification) according to natural variabilityOnly stations that were characterized as “least
disturbed” (LD) through a defined process in thesdisippi Benthic Index of Stream Quality
(M-BISQ) process or stations that resulted in ddgical impairment rating of “fully attaining”
were used to evaluate natural variability of theadset (MDEQ, 2003).

The M-BISQ, a regionally calibrated benthic indebbmtic integrity, was developed through a
partnership between MDEQ and Tetra Tech, Inc. 012@om 434 wadeable (perennial, 1st-4th
order streams) in the state excluding the YazodaDeTlhis index defined five bioregions for the
state, and established thé"3%ercentile of the least disturbed condition foctehioregion as the
threshold of impairment of the state of MississSppiadeable streams. Each of the two
groups—-“least disturbed sites” and “fully attainisges”™—was evaluated separately. Some
stations were used in both sets, in other words; ere considered “least disturbed” and “fully
attaining”. The number of stations consideredsteadisturbed” was 30 of 99, and the number of
stations considered “fully attaining” was 53 of 99.

Yazoo River Basin 9
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Several analysis techniques were used to evaludtiemt data. Graphical analyses were used as
the primary evaluation tool. Specific analysesduiseluded; scatter plots, box plots, Pearson’s
correlation, and general descriptive statistics.

In general, natural nutrient variability was nopapent based on box plot analyses according to
the four stratification scenarios. Bioregions weedected as the stratification scheme to use for
TMDLs in the Pascagoula Basin. However, this waisappropriate for some water bodies in
smaller bioregions. Therefore, MDEQ now uses egiores as a stratification scheme for the
water bodies in the remainder of the state.

In order to use the data set to determine possilifgent thresholds, nutrient concentrations were
evaluated as to their correlation with biologicaktrics. That thorough evaluation was

completed prior to the Pascagoula River Basin TMDO$ie methodology and approach were
verified. The same methodology was applied to ghlbsequent ecoregions throughout other
basins as well.

For the preliminary target concentration rangertteans of the data at each of the nutrient sites
were taken. Then the 75th and 90th percentildheimeans were taken of the nutrient sites in
that ecoregion that are fully supporting for aguéife support according to the M-BISQ scores.
For the estimate of the existing concentrationsntieelian was taken of the data from the sites
that were not attaining and had nutrient conceintnatgreater than the target.

1.5 Selection of a Critical Condition

Low DO typically occurs during seasonal low-flowigh-temperature periods during the late
summer and early fall. Elevated oxygen demand imary concern during low-flow periods
because the effects of minimum dilution and highgeratures combine to produce the worst-
case potential effect on water quality (USEPA, 199e flow at critical conditions is typically
defined as the 7Q10 flow, which is the lowest flfmw seven consecutive days expected during a
10-year period. This segment of Mussucuna Creelestly has no USGS flow gages. The low
flow condition for Mussucuna Creek was determinadda on th&echniques for Estimating 7-
Day, 10-Year Low-Flow Characteristics on StreamaViississippi(Telis, 1992). The flow in
Mussucuna Creek watershed was modeled at critaaditons based on data available from a
drainage area coefficient of 0.05 cfs /sq. miléhe TQ10 was calculated to be 0.47 cfs.

1.6 Selection of a TMDL Endpoint

One of the major components of a TMDL is the esthbent of in-stream numeric endpoints,
which are used to evaluate the attainment of aabéptwater quality. In-stream 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 in-stream conditions and condittbat are expected to restore designated
uses. The in-stream DO target for this TMDL isaslydaverage of not less than 5.0 mg/l. The
instantaneous minimum portion of the DO standarg w@nsidered when establishing the in-
stream target for this TMDL. However, it was detared that using the daily average standard
with the conservative modeling assumptions woutttgut the instantaneous minimum standard.
The daily average choice is supported by the usthefexisting modeling tools in a desktop
modeling exercise such as this. More specific iogend calibration are needed in order to

Yazoo River Basin 10
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obtain accurate diurnal oxygen levels. Therefbgsed on the limited data available and the
relative simplicity of the model, the daily averageget is appropriate.

There are no state criteria in Mississippi for mutts. These criteria are currently being
developed by the Mississippi Nutrient Task Forceanrdination with EPA Region 4. MDEQ
proposed a work plan for nutrient criteria develeptrthat has been mutually agreed to by EPA
and is on schedule according to the approved piadevelopment of nutrient criteria (MDEQ,
2004). Data were collected for wadeable streancalmulate the nutrient criteria.

MDEQ currently has a Nutrient Task Force (NTF) wogon the development of criteria for
nutrients. An annual concentration range of 0b®.12 mg/l is an applicable target for TN and
0.04 to 0.16 mg/l for TP for water bodies locatedEicoregion 74. MDEQ is presenting these
ranges as preliminary target values for TMDL depgaient which is subject to revision after the
development of numeric nutrient criteria.

Yazoo River Basin 11



Nutrient and Organic Enrichment/Low Dissolved Oxyd®DL for Mussucuna Creek

WATER BODY ASSESSMENT

2.1 Mussucuna Creek Water Quality Data

Nutrient and DO data for the Mussucuna Creek Whestsvere gathered and reviewed. Data
exist for IBI Station 756 and monitoring station ¥Z7. Based upon a completed stressor
identification report, the strength of evidencelgsia showed low DO to be a primary probable
cause of impairment. Some biological metrics afsticated altered food sources (nutrient
enrichment. Other non-MBISQ data indicate a low @QS violation) in June 2001 and 2006
recon data also indicate a low DO percent saturatiestream below the Hernando POTW
discharge. No diurnal data are available. Alrients were much higher than the least disturbed
reference site during M-BISQ monitoring. Other AdBISQ data (1999 - 2002) also indicate
highly elevated nutrients. Water color was greeth @gae seen during IBI02 and 04, 2006 recon
and the pre-IBI recon in 2001. Several potentmlrees exist in the watershed for this cause
including agricultural activities (cropland and pase), scattered unsewered residential areas,
urban area from the city of Hernando and one mpgnt source with a history of chronic
compliance problems (BOD, DO and ammonia). Thetlona of the water quality stations are
shown in Figure 4, and the available data are sumaethin Table 5.

Figure 4. Mussucuna Creek Water Quality Monitoring Station

Desoto 5

MS306M

This map produced by the Department .
of Environmental Quality (MDEQ), Office of Legend Water Qual |t
Pollution Control, Surface Water Division, &  Lokeorpond y
Water Quality Assessment Branch, Data aKe or Fon

Management Section on 4 October 2007 County Boundary M onito ri n g Stati on S

was produced by the MDEQ. All other map data

provided by MARIS. W t h d

Map Projection: Mississippi Transverse Mercator o atershe
Intermittent Stream

The TMDL watershed boindary and TMDL Water A~ Major River
s

Perennial Stream Mussucuna Creek

The Mississippi Department of Environmental Quality
makes o warranties, expressed or implied, as to the - TMDL Water 0 02 04 06 08 1
[ —— ——

accuracy, completeness, currentness, reliability, or s i

suitability for any particular purpose, of the data @E I —— @ Special Study Station

contairied on this map Ississippl (C}  Mussucuna Creek Watershed
MDEQ

Miles
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Table 5. Mussucuna Creek Summary Data

Parameter N Max Min Mean
Dissolved Oxygen 6 12.3 3.5 9.3
Water Temperature 6 32.3 6.7 18.4
Total Phosphorous 8 1.40 0.32 0.95

Total Nitrogen 8 14.9 3.53 7.12

2.2 Assessment of Point Sources

An important step in assessing pollutant sourcahenMussucuna Creek watershed is locating
the NPDES permitted sources. There is one fagidymitted to discharge into this watershed,
Table 6. The DMR data reviewed for this facilitydicate that there has been a history of
violations for several water quality parametersumérousnotices of violationwere notedor
BOD and NH-N with averages being 16 mg/L and 5.7 mg/L, reSpely for the last 5 years.
Additionally, there were compliance sample violadn 2004 for DO and N4 It also noted
that prior to 2003, there were multiple bypassedhef city of Hernando’s South collection
system in the area of Mussucuna Creek. The fagktyormed upgrades to its WWTP but have
continued to have water quality violations and tsges as recently as March of this year. The
location of the facility is shown in Figure 5.

Table 6. NPDES Permitted Facilities Treatment Typs
Permitted
BODs

(mg/l)

NPDES Discharge
Permit Treatment Type (MGD)

Hernando POTW South MS0025160

MS0025160 4

MS306M

Legend
Interstate/US Highway

Lake or Pond

: comyBonday  MIUSSUCUNA Creek
The TMDL,\waLe'shed boundary and TMDL Water Clty Boundary
wisv‘pr;vdu,ed by the MDEQ. All other map data Major River Watershed
enfiplecton:hl Perennial Stream
Intermittent Stream
' TMDL Water
Point Sources
Mussucuna Creek Watershed

ransverse Mercator

0 02 04 06 08 1
[ —— —— IV

Mississippi

Figure 5. Mussucuna Creek Point Source
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2.3 Assessment of Non-Point Sources

Non-point loading of nutrients and organic mateimaa water body results from the transport of
the pollutants into receiving waters by overlandfate runoff, groundwater infiltration, and
atmospheric deposition. The two primary nutrieotsconcern are nitrogen and phosphorus.
Total nitrogen is a combination of many forms dfegen found in the environment. Inorganic
nitrogen can be transported in particulate andotiiesl phases in surface runoff. Dissolved
inorganic nitrogen can be transported in groundwaitel may enter a stream from groundwater
infiltration.  Finally, atmospheric gaseous nitragenay enter a stream from atmospheric
deposition.

Unlike nitrogen, phosphorus is primarily transpdrte surface runoff when it has been sorbed
by eroding sediment. Phosphorus may also be adsdawith fine-grained particulate matter in
the atmosphere and can enter streams as a resdity déllout and rainfall (USEPA, 1999).
However, phosphorus is typically not readily avaléafrom the atmosphere or the natural water
supply (Davis and Cornwell, 1988). As a resultpgphorus is typically the limiting nutrient in
most non-point source dominated rivers and streatis,the exception of watersheds which are
dominated by agriculture and have high concentatiof phosphorus contained in the surface
runoff due to fertilizers and animal excrement @tevsheds with naturally occurring soils which
are rich in phosphorus (Thomann and Mueller, 1987).

Watersheds with a large number of failing septitkéamay also deliver significant loadings of
phosphorus to a stream. All domestic wastewatetagas phosphorus which comes from
humans and the use of phosphate containing detsrg&able 7 presents typical nutrient loading
ranges for various land uses.

Table 7. Nutrient Loadings for Various Land Uses
Total Phosphorus [Ib/acre-y] Total Nitrogen [Ib/acre-y]

Landuse Minimum  Maximum Median Minimum  Maximum Median
Roadway 0.53 1.34 0.98 1.2 3.1 2.1
Commercial 0.61 0.81 0.71 1.4 7.8 4.6
Single Family-Low Density 0.41 0.57 0.49 2.9 4.2 6 3.
Single Family-High Density 0.48 0.68 0.58 3.6 5.0 25
Multifamily Residential 0.53 0.72 0.62 4.2 5.9 5.0
Forest 0.09 0.12 0.10 1.0 2.5 1.8
Grass 0.01 0.22 0.12 1.1 6.3 3.7
Pasture 0.01 0.22 0.12 1.1 6.3 3.7

Source: Horner et al., 1994 in Protocol for DevelgdNutrient TMDLs (USEPA 1999)

The drainage area of Mussucuna Creek is approxiynéi@51 acres (9.45 square miles). The
watershed contains many different landuse typedudimg urban, forest, cropland, pasture,
water, wetlands and clouds. The land use infondbr the watershed is based on the State of
Mississippi’'s Automated Resource Information Sysi®ARIS), 1997. This data set is based
Landsat Thematic Mapper digital images taken batm&©2 and 1993. The MARIS data are
classified on a modified Anderson level one and system with additional level two wetland
classifications. The area directly surroundingithpaired segment, MS306M, is predominantly
cropland. The landuse distribution for Mussucuneek is shown in Table 8 and Figure 6.
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Table 8. Landuse Distribution for Mussucuna Creek Watershed

Forest Cropland  Pasture | Scrub/Barren | Water  Wetlands

Acreage

30

752

2416

2134

185

51

483

Percentage

0.5

12.4

39.9

35.3

3.1

0.8

8.0

j
| \ |
X f g e {
This map produced by the Department L d
of Environmental Quality (MDEQ), Office of
Pollution Control, Surface Water Division, egen Landuse
Water Quality Assessment Branch, Data Landuse
Management Section on 5 October 2007 B

Lake or Pond B urban Mussucuna Creek
The Landuse shown is provided by the 1997 ﬂ County Boundary
MDEQ Landuse Study. All other map data Bl Forest Watershed
provided by MARIS =~~~ Major River
Map Projection: Mississippi Transverse Mercator h J . D Cropland
~~~ Perennial Stream 002 06 08 1
The Mississippi Department of Envirormental Qualty ) B Pasture = e —— mm —— ]I
makes o warranties, expressed or implied, as to the Intermittent Stream [ serub/Barren
accuracy, completensss, cumentness, reliabilty, or G B e
suitabilty for any particular purpose, of the data E - ater
contained on this map i Mississippi
MDEQ . Wetlands

Yazoo River Basin

Figure 6. Landuse in Mussucuna Creek Watershed
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MODELING PROCEDURE: LINKING THE SOURCES TO
THE ENDPOINT

Establishing the relationship between the in-streater 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 aasps to flow and loading conditions. In
this section, the selection of the modeling tosétup, and model application are discussed.

3.1 Modeling Framework Selection

A mathematical model, STeady Riverine EnvironmeAsdessment Model (STREAM), for DO
distribution in freshwater streams was used forettgying the TMDL. STREAM is an updated
version of the AWFWUL1 model, which had been usgdMEQ for many years. The use of
AWFWULL1 is promulgated in th&Vastewater Regulations for National Pollutant Disde
Elimination System (NPDES) Permits, Undergrouncedtipn Control (UIC) Permits, State
Permits, Water Quality Based Effluent LimitationsdaWater Quality Certification(MDEQ,
1994). This model has been approved by EPA andé&as used extensively at MDEQ. A key
reason for using the STREAM model in TMDL developmes its ability to assess in-stream
water quality conditions in response to point and-point source loadings.

STREAM is a steady-state, daily average computedeithat utilizes a modified Streeter-

Phelps DO sag equation. In-stream processes sedutsy the model include CBODu decay,

nitrification, reaeration, sediment oxygen demasuj respiration and photosynthesis of algae.
Figure 7 shows how these processes are relatetypical DO model. Reaction rates for the in-

stream processes are input by the user and calrémtéemperature 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 withich reach using the Tsivoglou formulation.
The Tsivoglou formulation calculates the reaeratiate, K (day' basee), within each reach
according to Equation 1.

Ka= C*S*U (EqQ. 1)

C is the escape coefficient, U is the reach vetdaitmile/day, and S is the average reach slope
in ft/mile. The value of the escape coefficienassumed to be 0.11 for streams with flows less
than 10 cfs and 0.0597 for stream flows equal tgreater than 10 cfs. Reach velocities were
calculated using an equation based on slope. Thge sof each reach was estimated

electronically and input into the model in unitsfeét/mile.
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Figure 7. In-stream Processes in a Typical DO Modle
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3.2 Model Setup

The model for this TMDL includes the 8303(d) lissehment of Mussucuna Creek, beginning at
the headwaters. A diagram showing the model dstspown in Figure 8.
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Figure 8. Mussucuna Creek Model Setup (Note: Ndb Scale)
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The water body was divided into reaches for modetiarposes. Reach divisions were made at
locations where there is a significant change idrblpgical and water quality characteristics,
such as the confluence of a point source or trigut&Vithin each reach, the modeled segments
were divided into computational elements of 0.1emilThe simulated hydrological and water
quality characteristics were calculated and oulyyuhe model for each computational element.

The STREAM model was setup to simulate flow and perature conditions, which were
determined to be the critical condition for this DM MDEQ Regulations state that when the
flow in a water body is less than 50 cfs, the terapge used in the model is 26 The
headwater in-stream DO was assumed to be 85%wohsan at the stream temperature. The in-
stream CBODu decay rate a & 20C was input as 0.3 day(base e) as specified in MDEQ
regulations. The model adjusts thgréte based on temperature, according to Equation 2

Kam = Kaeoc)(1.047) (Eq. 2)

Where Ky is the CBODu decay rate and T is the assumedréaist temperature. The
assumptions regarding the in-stream temperaturasikgoound DO saturation, and CBODu
decay rate are required by tBenpirical Stream Model Assumptions for ConventidPalutants

and Conventional Water Quality ModéMIDEQ, 1994). Also based on MDEQ Regulations, the
rates for photosynthesis, respiration, and sedirmeygen demand were set to zero because data
for these model parameters are not available.

3.3 Source Representation

The TMDL for DO will be quantified in terms of ong enrichment. Organic enrichment is
measured in terms of total ultimate biochemicalgetydemand (TBODu). TBODu represents
the oxygen consumed by microorganisms while stabdi or degrading carbonaceous and
nitrogenous compounds under aerobic conditions oser extended time period. The
carbonaceous compounds are referred to as CBO@duhamitrogenous compounds are referred
to as NBODu. TBODu is equal to the sum of NBODd @BODu, Equation 3.

TBODu = CBODu + NBODu (Equation 3)

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 Srdaypation 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 TMDLs are typically developed using CBODuratio between the two terms is
needed, Equation 4.

CBODu = CBOD:s * Ratio (Equation 4)

The CBODu to CBOB ratios are given inEmpirical Stream Model Assumptions for
Conventional Pollutants and Conventional Water QuaVlodels(MDEQ, 2001). These values
are recommended for use by MDEQ regulations whemabfield data are not available. The
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value of the ratio depends on the treatment typeastewater. A CBODu to CBGDatio of 1.5
is appropriate for the Hernando POTW South facility

In order to determine the NBODu, the ammonia n#grogNH-N) loads were converted to an
oxygen demand using a factor of 4.57 pounds of eryger pound of ammonia nitrogen (NH
N) oxidized to nitrate nitrogen (NEN). Using this factor is a conservative modeling
assumption because it assumes that all of the ammisnconverted to nitrate through
nitrification. The sum of CBODu and NBODu is eqtmakthe point source load of TBODu. The
maximum permitted load of TBOD€rom the existing point source is given in Table 9.

Table 9. Point Sources, Maximum Permitted Loads

CBOD.:  -popy  NBODU = TBODU

CBODs
Ratio (Ibs/day) | (Ibs/day) | (Ibs/day)

Flow  CBODs NHsN

Facility Name (MGD) (mg/) (mg/L)

0.95 5.8

Total 118.8 15. 134.6

Direct measurements of background concentrationsCBODu were not available for
Mussucuna Creek. Because there were no data laleqildlee background concentrations of
CBODu and NH-N were estimated based démpirical Stream Model Assumptions for
Conventional Pollutants and Conventional Water @uyaViodels(MDEQ, 1994). According to
these regulations, the background concentratiod iseodeling for BORis 1.33 mg/l and for
NHs-N is 0.1 mg/l. These concentrations were alsa aseestimates for the CBODu and ;NK
levels of water entering the water bodies through-point source flow and tributaries.

Non-point source flows were included in the modelaccount for water entering due to
groundwater infiltration, overland flow, and smallhmeasured tributaries. These flows were
estimated based on USGS data for the 7Q10 flowittondn Mussucuna Creek watershed. The
non-point source loads were assumed to be distdbevenly on a river mile basis throughout
the modeled reaches as shown in Table 10.

Table 10. Non-Point Source Loads Input into the Mdel
CBODs CBODu NH3-N NBODu TBODu

Flow (cfs) (mg/l) | (lbs/day) (mg/l) (Ibs/day)  (Ibs/day)

Mussucuna Creek
background load

Mussucuna Creek non-poirnt
source load

0.01 1.33 0.11 0.1 0.005 0.12

0.46 1.33 4.9 0.1 0.25 5.15
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3.4 Model Calibration

The model used to develop Mussucuna Creek TMDLwveasalibrated due to lack of in-stream
monitoring data collected during critical conditson Future monitoring is essential to improve
the accuracy of the model and the results.

3.5 Model Results

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

Mussucuna Creek. The model was first run undeula¢gry load conditions. Under regulatory

load conditions, the loads from the NPDES permigp@iht source was based on its current
location and maximum permit limits, Table 10.

3.5.1 Regulatory Load Scenario

The regulatory load scenario model results are shioawFigure 9. Figure 9 shows the modeled
daily average DO with the NPDES permitted faciétyits current maximum allowable loads and
with estimated non-point source loads. The figsh®ws the daily average in-stream DO
concentrations, beginning at the headwaters at mie 5.8 and ending at river mile 0.0 at the
Arkabutla Lake Floodpool. As shown in the figuttee model predicts that the DO goes slightly
below the standard of 5.0 mg/l using the maximuiowable loads.

Model Output for DO for Mussucuna Creek with Regulatory Loads

. |

7 / \
—

5 ~

DO (mg/L)
S

7 6 5 4 3 2 1 0
Rivermile

= Regulatory Loads “DO Standard

Figure 9. Model Output for DO in Mussucuna Creek,Regulatory Load Scenario
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3.5.2 Maximum Load Scenario

The graph of the regulatory load scenario outpatshthat the predicted DO falls below the DO
standard in Mussucuna Creek during critical condgi However, as of August 2007, Hernando
South POTW added a lift station to send its inftuerthe regional system (DCRUA) and ceased
discharging to Mussucuna Creek. Upon removal opthiat source load from the model, the DO
standard is not violated as shown in Figure 10.sTHurther reductions of TBODu are not

necessary.

Model Output for DO for Mussucuna Creek, No Point Sources
9
8
L ——

! /

6
I .|
) 5
3
0 4
o

3

21

1]

0

7 6 5 4 3 2 1 0
Rivermile
“=Non-Point Source Load Only = DO Standard

Figure 10. Model Output for Mussucuna Creek for DQ No Point Sources

Calculating the maximum allowable load of TBODu otwed increasing the model loads
without the point source until the modeled DO wast above 5.0 mg/I.The non-point source
loads were increased by a factor of 10.6 in thiscgss. The increased loads were used to
develop the allowable maximum daily load for trepaert. The model output for DO with the
increased loads is shown in Figure 11. The moadllt® for the maximum load scenario show
that the water body has additional assimilativeacayp after the point source was removed.
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Model Output for DO for Mussucuna Creek with Maximum Load Scenario

~—

DO (mg/L)

Rivermile

==Maximum Load Scenario “=""DO standard ‘

Figure 11. Model Output for Mussucuna Creek for DQ Maximum Load Scenario

3.6 Estimated Existing Load for Total Nitrogen

The estimated existing total nitrogen concentratisnbased on the median total nitrogen
concentrations measured in wadeable streams ineicor 74 with impaired biology and
elevated nutrients, which is 1.71 mg/l. The taam@icentration for TN for Ecoregion 74 is 0.56
to 1.12 mg/l. The average concentration foundis $tream is 7.12 mg/L. However, due to the
limited amount of data, the targeted reductions b&lbased on the estimated total nitrogen level
for impaired streams in Ecoregion 74.

To convert the estimated existing TN concentratm@a TN load, the average annual flow was
estimated based on flow data from the USGS gagatddcon the Coldwater River at the

Arkabutla Dam (07278500). The average annual flmvthis gage is 1307 cfs. To estimate the
amount of flow in Mussucuna Creek, a drainage emgta was calculated (1307 cfs/1000 square
miles = 1.31 cfs/square miles). The ratio was thantiplied by the drainage area of the

impaired segment. The existing TN load was thenutaled using Equation 5 and summarized
in Table 11.

Load (Ib/day) = Flow (MGD) *8.34 (conversion factoj* Concentration (mg/L) (Eq. 5)
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Table 11. Estimated Existing Total Nitrogen Load fo Mussucuna Creek
Average Annual
Water body Area Flow N ™

(sq miles) (cfs) (mg/l) (Ibs/day)
Mussucuna Creek 9.45 12.38 1.71 114.1

The existing TN load consists of both point and-poimt components. Since many treatment
facilities in Mississippi do not have permit limitsr nitrogen, nor are they currently required to

report effluent nitrogen concentrations, MDEQ usedestimated effluent concentration based
on literature values for different treatment typéable 12 shows the median effluent nitrogen

concentrations for four conventional treatment peses. The appropriate concentration for each
of the facilities was then used in Equation 5 toneste the TN load from point sources, Table

13.

Table 12. Median Nitrogen Concentrations in Wasteater Effluents
Treatment Type

Primary Trickling Filter Activated Sludge Stabilization Pond
No. of plants sampled 55 244 244 149

Total N (mg/L
(mg/L) 22.4+1.30 16.4+ 0.54 13.6 +0 .62 11.5+0.84

Source: After Ketchum, 1982 in EPA 823-B-97-002 BP3\, 1997)

Table 13. NPDES Permitted Facilities Treatment Typs with Nitrogen Estimates

Permitted TN TN Load
Facility Name Treatment Type Discharge  concentration estimate
(MGD) estimate (mg/l) (Ibs/day)

Total 0.95

The TN point source load is estimated to be 91slddy, Table 13. The annual average total
load based on the estimated total nitrogen corateoitrof 1.71 mg/l and an annual average flow
of 12.38 cfs is 114.1 Ibs/day. The point sourclwas 80% of the total load. Therefore, only
20% of the total load was estimated to come from-paint sources. With the elimination of the
point source, MDEQ believes that a significant i in TN in the watershed is
accomplished. Therefore any load reductions frompaint sources would have an insignificant
impact on water quality.

3.7 Estimated Existing Load for Total Phosphorus

The estimated existing total phosphorous conceotré based on the median total phosphorous
concentrations measured in wadeable streams ineicor 74 with impaired biology and
elevated nutrients, which is 0.16 mg/l. The targ@icentration for TP for Ecoregion 74 is 0.04
to 0.16 mg/l. The average concentration foundis $tream is 0.95 mg/L. However, due to the
limited amount of data, the targeted reduction$ bél based on the estimated total phosphorous
level for impaired streams in Ecoregion 74.

Yazoo River Basin 24



Nutrient and Organic Enrichment/Low Dissolved Oxyd®DL for Mussucuna Creek

To convert the estimated existing total phosphomargentration to a total phosphorous load,
the average annual flow was estimated based ondédavas shown above. The existing TP load
was then calculated using Equation 5 and summaniz&dble 14.

Table 14. Estimated Existing Total Phosphorus Loafbr Mussucuna Creek
Average Annual T TP

fé?;’; (mg/l (Ibs/day)

Mussucuna Creek 9.45 12.38 0.16 10.7

Area

(sq miles)

The existing TP load consists of both point and-poimt components. Since many treatment
facilities in Mississippi do not have permit limifer phosphorous, nor are they currently

required to report effluent phosphorous concemtnati MDEQ used an estimated effluent

concentration based on literature values for dsffiertreatment types. Table 15 shows the
median effluent phosphorous concentrations for foamventional treatment processes. The
appropriate concentration for each of the facgitieas then used in Equation 5 to estimate the TP
load from point sources, Table 16.

Table 15. Median Phosphorous Concentrations in Wéswater Effluents
Treatment Type

Primary Trickling Filter Activated Sludge Stabilization Pond
No. of plants sampled 55 244 244 149
Total P (mg/L) 6.6 £ 0.66 6.9 +0.28 5.8 +0.29 5.2.45

Source: After Ketchum, 1982 in EPA 823-B-97-002 BP3\, 1997)

Table 16. NPDES Permitted Facilities Treatment Typs with Phosphorous Estimates

Permitted TP TP Load
Facility Name Treatment Type Discharge | concentration estimate
(MGD) estimate (mg/l) (Ibs/day)

0.95

Total 41.2

The average TP point source load is estimated w1l Ibs/day. The annual average total load
based on the estimated total phosphorous condenti@t0.16 mg/l and an annual average flow

of 12.38 cfs is 10.7 Ibs/day. The point sourcedleaceeded the total allowed annual average
load in the watershed. With the elimination of fment source, MDEQ believes that a significant

reduction in TP in the watershed is accomplishdwr&fore, any load reductions from non-point

sources may have an insignificant impact on watelity.
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ALLLOCATION

The allocation for this TMDL involves a wasteloakbeation for the point source and a load
allocation for non-point sources necessary foriratiant of water quality standards in the
Mussucuna Creek watershed. The nutrient portiothisf TMDL is addressed through initial
estimates of the existing and target TN and TP ewoinations.

4.1 Wasteload Allocation

There is one point source in the Mussucuna Credkralzed. However, as of August 2007,
Hernando POTW South officially removed its discleafgom Mussucuna Creek and connected
to the regional system. MDEQ supports this conteprovide centralized sewer service to areas
of Hernando. This facility was estimated to cdnmite to the observed Low DO’s and the
majority of TP and TN being discharged in the wsited. Thus, this regional connection allows
the city’s nutrient and DO impact to be diminisiexin the stream and restoration should begin.
Future temporary stream monitoring is recommendexetify the impact of the removal of the
point source from the stream.

4.2 Load Allocation

The headwater and spatially distributed loads actuded in the load allocation. The TBODu
concentrations of these loads were determined iog @ assumed BQzoncentration of 1.33
mg/L and an NRBN concentration of 0.1 mg/l. This TMDL does neguire a reduction of the
load allocation. In Table 17, the load allocatisrshown as the non-point sources (the spatially
distributed flow entering each reach in the model).

Table 17. Load Allocation, Maximum Scenario

Water Body CBODu (Ibs/day) NBODu (Ibs/day) TBODu (Ibs/day)
Mussucuna Creek 52.7 12.0 64.7

Based on initial estimates in Sections 2.5 andr@dst of the TN and TP loads in this watershed
came from the point source. However, best managemeactices (BMPs) should be
encouraged in the watershed to reduce potentiaientitioads from non-point sources. The
watershed should be considered a priority for rgmabuffer zone restoration and any nutrient
reduction BMPs. For land disturbing activities atedd to silviculture, construction, and
agriculture, it is recommended that practices, afined in “Mississippi’'s BMPs: Best
Management Practices for Forestry in MississipMF(C, 2000), “Planning and Design Manual
for the Control of Erosion, Sediment, and Stormwat®IDEQ, et. al, 1994), and “Field Office
Technical Guide” (NRCS, 2000), be followed, respety. Table 18 shows the load allocation
for TN and TP.

Table 18. Load Allocation for TN and TP

Estimated Nutrient  Allocated Nutrient
Non-point Source Non-point Source

Nutrient

Load Load
(Ibs/day) (Ibs/day)
TN 23.0 37.4-74.7
TP 0.0 2.7-10.7
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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 thaityuof the receiving water body. 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 TMDL is implicit.

4.4 Seasonality and Critical Condition

This TMDL accounts for seasonal variability by remg allocations that ensure year-round
protection of water quality standards, includingidg critical conditions.

4.5 Calculation of the TMDL

The TMDLs were calculated based on Equation 6.

TMDL = WLA + LA + MOS (Equation 6)

In this equation, WLA is the wasteload allocatidA is the load allocation, and MOS is the
margin of safety. The TBODu allocated for the atneis shown in Table 19. Equation 5 was
used to calculate the TMDL for TN and TP. The TMDheeded for nutrients are shown in
Table 20. The target concentration was used with dlierage flow for the watershed to
determine the TMDL. The TMDL was then comparedht® estimated existing load previously
calculated. The estimated existing TN concentnatmalicates that reductions of 34.5% to 67%
would have been needed. The estimated existingoheentration indicates that reductions of
75% would have been needed. However, due to thmva of the point source, MDEQ
believes that a significant reduction of nutriemtghe watershed is accomplished. The TMDL
for TN is 37.4 — 74.7 Ibs/day. The TMDL for TP2& — 10.7 Ibs/day.

Table 19. TMDL for TBODu in Mussucuna Creek

WLA LA MOS TMDL

(Ibs/day) ([SSLEW) (Ibs/day) ([SLEW)
CBODu 0 52.7 Implicit 52.7
NBODu 0 12.0 Implicit 12.0

64.7

Table 20. TMDL for TN and TP in Mussucuna Creek

WLA LA MOS TMDL
(Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day)
TN 0 37.4-747 Implicit 37.4-74.7
TP 0 2.7-10.7 Implicit 2.7-10.7
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CONCLUSION

Nutrients were addressed through an estimate oflampnary TP concentration target range and
a preliminary TN concentration target range. Basedhe estimated existing and target TN
concentrations, this TMDL would have recommend@d.8% to 67% reduction of the TN loads
entering this stream to meet the preliminary tamgeige of 0.56 to 1.12 mg/l. Based on the
estimated existing and target TP concentratioris, TMDL would have recommended a 75%
reduction of the TP loads entering this stream ¢éetnthe preliminary target range of 0.04 to 0.16
mg/l. MDEQ believes that removal of the point sssuin August 2007 accomplished these
reductions. This TMDL recommends temporary monigrito verify future water quality
improvement in the stream.

It is recommended that the Mussucuna Creek watedsdeonsidered as a priority watershed for
riparian buffer zone restoration and any nutrieatuction BMPs. The implementation of these
BMP activities should reduce the nutrient load gntgthe creek. This will provide improved
water quality for the support of aquatic life iretivater bodies and will result in the attainment
of the applicable water quality standards.

5.1 Public Participation

This TMDL will be published for a 30-day public mx. During this time, the public will be
notified by publication in the statewide newspap&he public will be given an opportunity to
review the TMDLs and submit comments. MDEQ alsstrddutes all TMDLs at the beginning
of the public notice to those members of the publio have requested to be included on a
TMDL mailing list. Anyone wishing to become a mesnlof the TMDL mailing list should
contact Kay Whittington at Kay_Whittington@deq.stats.us.

All comments should be directed to Kay WhittingtanKay_Whittington@deq.state.ms.us or
Kay Whittington, MDEQ, PO Box 10385, Jackson, M289. All comments received during
the public notice period and at any public hearingsome a part of the record of this TMDL and
will be considered in the submission of this TM@LEPA Region 4 for final approval.
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DEFINITIONS

5-Day Biochemical Oxygen Demand Also called BOD, 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 ineamthen 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 reportecrimst 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 omifh parametric coverage over a long-term
period.

Assimilative Capacity. The capacity of a body of water or soil-plantsteyn 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 matuaed alterations based on the
best scientific information available to MDEQ. Tastablishment of natural background for an
altered water body may be based upon a similadtared or least impaired, water body or on
historical pre-alteration data.

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

Carbonaceous Biochemical Oxygen DemandAlso 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 ghalutants 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 wmitations 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¥ES
Permitted facility.

Dissolved Oxygen The amount of oxygen dissolved in water. lbaisfers 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@pemhds 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 repeating the oxygen depletion and
recovery following a waste load discharge into@néng water.

Effluent Standards and Limitations: All State or Federal effluent standards andtitons 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 litaiions, 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 tramshtion of a pollutant is
proportional to the amount of that pollutant in #revironmental system.

Groundwater: Subsurface water in the zone of saturation. u@davater 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 afteplagation by rainfall or
irrigation. It is a transport method for non-posdurce pollution from the land surface to the
receiving stream.

Load Allocation (LA): The portion of receiving water's loading capadttributed to or
assigned to non-point sources (NPS) or backgroaunrtss 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 masmg into a defined area and the
flux of mass leaving a defined area, the flux instrequal the flux out.

Non-Point Source Pollution that is in runoff from the land. Rairfasnowmelt, and other
water that does not evaporate become surface ramaffeither drains into surface waters or
soaks into the soil and finds its way into grountiwarlhis surface water may contain pollutants
that come from land use activities such as aguegjtconstruction; silviculture; surface mining;
disposal of wastewater; hydrologic modifications¢g airban development.

Nitrification : The oxidation of ammonium salts to nitrites Wi#&rosomonasbhacteria and the
further oxidation of nitrite to nitrate viditrobacterbacteria.

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 thesBssippi 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 logatipom pipes, outfalls, and
conveyance channels from either wastewater tredtrplmts 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 PretreatiiReuirements.
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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 relationshipvietn 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 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.

Technology based effluent limitation (TBEL) A minimum waste treatment requirement,
established by the Department, based on treatnmesiinology. The minimum treatment

requirements may be set at levels more stringeart that which is necessary to meet water
guality standards of the receiving water body.

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 exteticexperiod.

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 gads 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 cagyaattributed to
or assigned to point sources of a pollutant.

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

Quality Criteria for Intrastate, Interstate, and @stal 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.

Waters of the State All waters within the jurisdiction of this Statecluding all streams, lakes,
ponds, wetlands, impounding reservoirs, marshesera@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.125Eg!).

Watershed The area of land draining into a stream at a gigeation.
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ABBREVIATIONS
TQL0..ns Seven-Day Average LSiwveam Flow with a Ten-Year Occurrence Period
BV e Best Management Practice
CBODs...coiiiiiiieieeieeeeeeeeeeeeee e 5-Day Carbonaceous Biochemical Oxygen De&man
(61210 1B 11 [ Carbonaceous Ultimate Biochemical OxygemBed
G N A e et e e e e e e Clean Water Act
131V isBharge Monitoring Report
51 TP RUPPPPPPTPPR Dissolved Oxygen
B P A e Enwviraental Protection Agency
Gl @seaphic Information System
HU C et et Hydrologic Unit Code
A e e e ————— et e—a e e et e e e e e e e e e e e e e e e e nrnn s Load Allocation
MARIS ... e Mississippi Automated Resource Informatbystem
MDEQ ... e Mississippi Department of Envirormted Quality
IMIGD e e e neenns Million Gallons per Day
MO S e ——————————————— Margin of Safety
NBODU ....vvviiiiiiiiiiiiiiiiiiiiinnennes Nitrogenous Ultimate Biochemical Oxydeamand
N TSP PP PP PPPPPPPPPPP Total Ammonia
NH3N e ot&l Ammonia as Nitrogen
NO2H NO5 ettt ee e e e e e s e r et e e e e e e s e reeeas Nitrite Plus Nitrate
NPDES ... .. e National Pollution Discharge Eliration System
N T e e e e e e e e e e e e e e as Nutrient Task Force
POTW e e Publievned Treatment Works
R B A e Rapid Biological Assessment
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TBODU....uiiiiiiie e Total Ultimate Biochemicxkygen Demand
TN e —————— Total Kjeldahl Nitrogen
1 TP Total Nitrogen
T O e ——— Total Organic Carbon
TP Total Phosphorous
USGS ittt ettt e et e bt ettt trabrntaebrnrnanrne Unit8tates Geological Survey
VL A ettt e e e e e e e e e eane e Waste Load Allocation
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