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ince its construction in the late 1960s, the Ross Barnett Reservoir

has been an irreplaceable resource for central Mississippi. The
Reservoir serves as the primary water supply for the City of Jackson,
which is located southwest of the Reservoir. As it has done for more than
50 years, this plentiful water resource supports economic growth in central
Mississippi and provides outstanding recreational opportunities, scenic
beauty, and vital wildlife habitats. Recognizing this, the Mississippi
Department of Environmental Quality and the Pearl River Valley Water
Supply District jointly developed the Ross Barnett Reservoir Initiative,

known as Rezonate!.

The Reservoir’s watershed includes more than 3,000 square miles of
land and over 4,000 miles of flowing rivers and streams. All uses of
land within the Reservoir’s watershed can potentially impact water
quality in its tributaries and ultimately in

the Reservoir itself. This Comprehensive
Protection and Restoration Plan for the Ross
Barnett Reservoir Watershed will serve as the
framework for long-term, coordinated multi
agency efforts to protect and restore water

quality in the Reservoir and its watershed.

This Comprehensive
Watershed Protection

and Restoration Plan will
serve as the framework for
long-term, coordinated
multi-agency efforts to
protect and restore water
quality in the Reservoir

and its watershed.

The Reservoir provides many social
and economic benefits.
Photo by Brian Albert Broom.
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This Plan recognizes six high priority issues in the Reservoir and its
watershed, and recommends management measures for reducing and
controlling them. The majority of the pollutants originate from diffuse
sources throughout the Reservoir watershed, including urban stormwater,
stream bank erosion, and runoff from rural and agricultural areas. Since these
diffuse pollutant sources cannot be attributed to a single location or regulated

entity, they are termed “nonpoint source pollutants.” Specific issues are:

* Sediments and turbid water,

* Nutrient enrichment and algae growth,
» Bacteria and other pathogens,

- Invasive aquatic plant species,

« Pesticides (currently used herbicides

and insecticides), and

» Trash dumping and littering in and around

the Reservoir and its shoreline.

Recreational benefits of
the Reservoir.
Photo by Brian Albert Broom.

The Reservoir provides drinking water
to citizens of the City of Jackson.
Photo by Shutterstock.
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This Plan is intended to address the entire Reservoir watershed and
recommends general management concepts applicable throughout the
drainage basin along with specific pollution reduction measures for
targeted areas. The use of green infrastructure management practices,
a cost-effective, sustainable, and environmentally friendly approach
to stormwater management, is the key pollution management concept

recommended in this Plan.

Green infrastructure management practices include streamside
buffer zones, bioretention basins, vegetated drainage swales,
constructed wetlands, and preserved trees/vegetation.
Preserving and restoring natural landscape features (such as
forests, stream buffers, and wetlands) are critical components
of green infrastructure. Communities in the Reservoir
watershed can use green infrastructure to improve water quality
and solve stormwater management issues, while providing

wildlife habitat and opportunities for outdoor recreation.

Nine overarching management strategies have been developed for the
Reservoir watershed. The strategies incorporate green infrastructure
management principles to achieve the goals and realize the Rezonate

vision statement.

Green infrastructure
management practices
maintain or mimic
natural processes

by capturing and
cleaning stormwater

close to its source.

The Reservoir supports important
fish habitats.

Photo by Brian Albert Broom.

Improved water quality,
better human health,
and increased property
values are among the
many benefits of green

infrastructure.
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STRATEGY 1: Maintain, and restore where

possible, the existing riparian buffer zones

along the Reservoir shoreline and the banks of Properly managed
tributaries. Vegetated buffer zones are an effective and low-cost development using a
element of green infrastructure that can be used in the Reservoir watershed. green infms tructure
Maintaining a vegetated buffer along shorelines and streams provides an approach can suppor t
attractive landscape and can improve water quality by removing sediment sustainable economic
and chemicals before they reach surface waters. In addition, buffers provide grow th and maintain
flood control, help recharge groundwater, prevent soil erosion, and improve the water quali ty in
wildlife habitat. When feasible, buffer zones should be restored to a width the Reservoir.

of at least 50 ft in already-developed areas. Avoid disturbance of buffer

zones in undeveloped areas.

STRATEGY 2: Do not remove
vegetation or disturb soils, if
possible. If disturbed, minimize
the exposure time of bare soils.

The Reservoir watershed contains some of the most
highly erosive soils in the United States, especially

in portions of Rankin, Madison, and Leake counties.
When bare soils are exposed (due to construction and
surface mining) to intense rain they will quickly erode,
which eventually leads to large gullies. This eroded soil

washes into surface waters, which in turn chokes streams

and fills the Reservoir. Retain existing trees and other

. . . . Reservoir shoreline.
vegetation where feasible, and quickly replant disturbed Photo by Laura Sheely.

sites with native vegetation.

iv
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STRATEGY 3: Control urban runoff within
sites where it is generated, and reduce the
quantity of stormwater and pollutants through
capture, infiltration, and evapotranspiration.
Excess stormwater from developed areas can damage stream channels

and carry tons of sediment and other pollutants to surface waters.
Management measures that remove pollutants close to the source, such as
bioretention basins, constructed wetlands, and rain barrels, are much more

environmentally effective and cost-effective than attempting to treat the

water downstream.

STRATEGY 4: Use natural, bioengineering
techniques to repair failing stream banks and
eroding gullies. Preliminary estimates indicate that as much as

65% of the sediments transported to the Reservoir in some areas originate

from instream sources (i.e., eroding banks, resuspension from stream beds,
and sediments stored in channels from past activities). Bioengineering
erosion control techniques combine structural components and native plant
material to protect the banks, improve aquatic habitat, and improve the

appearance of eroding streams.

STRATEGY 5: Adopt new ordinances or
expand existing ordinances regulating land

development, stormwater management, and

landscaping if voluntary measures are shown

to be insufficient. Review local stormwater management Bank failures contribute to
sediments and turbid water
and erosion control policies for stream buffer protection, undisturbed in Reservoir tributaries.

Photos by Laura Sheely.
green space, erosion and sediment controls on individual lots within
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developments, and post construction stormwater management. If water
quality problems persist, zoning policies, and local ordinances will need to
be strengthened in order to sustain the long-term health and beneficial uses

of the Reservoir and its tributary streams.

STRATEGY 6: Continue public outreach and
education by implementing the activities
recommended for each targeted audience in the
Comprehensive Education and Outreach Plan.
Nonpoint source pollution control is a community-based activity. Effective
management of nonpoint source pollution requires a long-term commitment
to educating the general public, educators and students, civic groups,
homeowners, decision-makers, and developers/contractors. Keep the public
informed about Rezonate events, restoration projects, and success stories.
Cultivate local champions (individuals, civic groups, or businesses) to take
personal ownership and have a leading role in promoting conservation in the

Reservoir watershed.

STRATEGY 7: Work with federal, state,
and local agencies to support conservation
activities that are in progress on forested and

agricultural lands and animal production. Many

rural landowners in the Reservoir watershed are already participating in
programs of the Natural Resources Conservation Service (NRCS) and Mr. Whiskers was created
Lo . . L. . as the Rezonate mascot.
Mississippi Soil and Water Conservation Commission (MSWCC) to install
and maintain best management practices (BMPs) in pastures and row-crop

fields and for poultry-growing operations. Look for new opportunities to

enhance green infrastructure through practices such as field borders and filter
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strips, while taking advantage of cost-sharing programs to fund their installation
and maintenance. Work with NRCS to prioritize funding for practices in targeted
subwatersheds. Also, participate in forestry stewardship programs and use the
technical expertise available from the Mississippi Forestry Commission (MFC)

to properly manage logging operations on forest land.

STRATEGY 8: Develop and implement an
incentive program to encourage the voluntary
use of green infrastructure management
measures. The successful implementation of this Plan relies heavily on
the willingness of landowners to implement measures on their properties and
the ability of designers to include them in retrofits and new developments.
Incentive programs are creative tools that nonprofit organizations or
governments can use to encourage the use of green infrastructure on these
private properties. Incentives allow governments to act beyond the confines of
their regulatory authority to improve stormwater management and encourage
the use of measures not required by local zoning and ordinances. Examples of
incentive programs include property tax credits, expedited permit approval,
grants, awards, and recognition. Incentive programs must be developed and
implemented by local or state governments or non governmental organizations

based on available resources.

STRATEGY O: Focus Phase I restoration and
protection efforts on targeted subwatersheds
defined by 12-digit hydrologic unit codes
(HUC12s). Develop detailed watershed implementation plans (WIPs) for
high priority areas. Use early successes realized in these watersheds to shape

future management measures through an adaptive management process.

A constructed wetland is used to treat
stormwater from the parking lot of the
Mississippi Museum of Natural Science.
Photo by Laura Sheely.
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This Plan recommends specific management measures for targeted

subwatersheds. Restoration measures are recommended for
In future years,

subwatersheds that contain the most significant pollutant sources (i.e., hot

o . implementation efforts
spots) or have known water quality issues. Protection measures are P ff

recommended for subwatersheds that have little development and few will be extended to

. . o other subwatersheds
pollutant sources. Protection measures help preserve the pristine condition of

as additional funding,

these areas.
stakeholder interest,

Implementation of management measures on a watershed-wide scale (i.e., the and technical
entire Ross Barnett Watershed) is not practical or economically feasible. Thus, resources become
this Plan recommends focusing the first phase of implementation efforts on available.

three subwatersheds targeted for restoration (Mill-Pelahatchie Creek, Riley-
Pelahatchie Creek, and Ashlog-Pelahatchie Creek) and one subwatershed

targeted for protection (Lake Creek-Pearl River) (see Figure ES.1).

Pearl River upstream of the Reservoir
is largely underdeveloped.
Photo by Brian Albert Broom.
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Restoration: Mill-Pelahatchie Creek

The Mill-Pelahatchie Creek subwatershed is located entirely in
Rankin County. It is adjacent to Pelahatchie Bay, an important
location for drinking water protection efforts. This watershed
contains a high percentage of developed area (Figure ES.2). Thus,
urban green infrastructure practices would be effective and highly
visible in this area. Restoration measures will reduce pollutants

contributed from construction sites and developed areas.
Recommended restoration measures are as follows:

- Incorporate green infrastructure stormwater
management practices in new construction

and retrofits,

» Coordinate with Rankin County officials in matters

related to stormwater management in developed areas,

» Improve construction stormwater controls on individual lots

that are within a larger common plan of development,

« Stabilize disturbed soils on construction sites and
surface mines by quickly replanting with native grasses

and other vegetation,

 Identify and restore shoreline and streamside buffer zones

and banks in needed areas, and repair eroding gullies,

» Leave undisturbed vegetated areas (i.e., green space) and

shoreline/streamside buffer zones within new developments, and

» Develop an incentive program to encourage the use

of green infrastructure management practices.

Mill Creek -

Pelahatchie Creek
031800020307

18,199 Acres

[ Pasture/Grassland 11.9%
[ Agricultural Crops 1.5%
[ Forest/Woodland 29.6%
[ Developed 25.6%

[ Wetlands 9.2%

[ Open Water 10.1%

[ shrubland 12.1%

FIGURE ES.2.
Landuse in the Mill Creek-Pelahatchie
Creek Watershed.
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Restoration: Riley-Pelahatchie Creek

The Riley-Pelahatchie Creek subwatershed is also located

in Rankin County and contains some development from the
outskirts of Flowood and Fannin. As growth continues, these
areas should be managed in the same manner as Mill-Pelahatchie
Creek (i.e., construction stormwater control and green
infrastructure management measures). This HUC12 also contains
extensive pasture and timber areas that should be carefully

managed to control nonpoint source pollutants (Figure ES.3).
Recommended restoration measures are as follows:

» Address compliance issues at a wastewater treatment

facility discharging into Pelahatchie Creek (Reservoir

Riley Creek -

Pelahatchie Creek
031800020306

33,297 Acres

[ Pasture/Grassland 16.2%
[ Agricultural Crops 1.4%
[[] ForestWoodland 48.2%
[ Developed 4.7%

] Wetlands 15.4%

[ open Water 0.7%

[_] shrubland 13.5%

East) and encourage all new homes and buildings to connect

to a central sewer system because most soils are not suitable

for septic tanks,

» Incorporate green infrastructure stormwater management

measures for new construction,

- Preserve streamside buffers and green space as new development

expands to this area,

« Stabilize disturbed soils on construction and surface mining sites

by quickly replanting with native grasses and other vegetation,

» Implement pasture management practices on all areas with willing

landowners, and

- Encourage participation in forestry stewardship programs.

FIGURE ES.3.
Landuse in the Riley Creek-Pelahatchie
Creek Watershed.
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Restoration: Ashlog-Pelahatchie Creek

The Ashlog-Pelahatchie Creek subwatershed is located in the
headwaters of Pelahatchie Creek within Rankin and Scott ’
counties. Headwater systems are generally more responsive to
BMPs (i.e., nonpoint source reductions can be detected more

quickly in smaller streams). There is some urban development in Rl Bresik

Pelahatchie Creek ;i j i Y
the City of Pelahatchie. However, the watershed contains mostly | os1s00020302 ;
31,870 Acres
E Pasture/Grassland 19.6% -,
:I Agricultural Crops 2.7%
. . . [ Forestmoodiand 49.2%
(Figure ES.4). There are several poultry growing operations [ Developed 6.9%
[ Wetiands 6.9%

. . . - Open Water 1.0%
located within this HUC12. ] statlon 13.%

forested and pasture land with limited row crop agriculture

Recommended restoration measures are as follows:

Incorporate green infrastructure stormwater FIGURE ES.4.

Landuse in the Ashlog Creek-

management measures in new construction and ;
8 Pelahatchie Creek Watershed.

retrofit projects in the City of Pelahatchie,

Preserve streamside buffers and green space as development

continues in this area,

Assist poultry growers to ensure that they have access to technical
expertise and cost-sharing programs to implement nutrient

management plans,

Implement pasture management measures and best management

practices for agricultural crops in all areas with willing landowners,

Investigate flooding concerns through evaluation of Pelahatchie

Creek’s flow capacity, and

Encourage participation in forestry stewardship programs.
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Protection: Lake Creek-Pearl River

The Lake Creek-Pearl River subwatershed is located upstream
of the Reservoir in a section of the Pearl River that is used
extensively for recreation (between Ratliff Ferry and the Low-
Head Dam). There are few roads, making most access by boat.
Also, there is little development and almost no croplands in

this watershed (Figure ES.5). It is important to protect the
wetland areas as they serve important functions for water quality

preservation and flood protection for areas downstream.

Recommendations for protection measures are as follows:

* Maintain wetlands, streamside buffer zones,

and undisturbed green space,

» Partner with Keep the Reservoir Beautiful to curb littering

by recreational boaters,

» Use education programs to promote a sense of pride and

responsibility for environmental preservation of this area, and

» Promote conservation easements through partnerships between

non-profit groups and private landowners.

Lake Creek -

Pearl River

031800020402

22,546 Acres
[]Pasture/Grassland 17.9%
[] Agricultural Crops 0.2%
[[] Forest/Woodland 44.0%
[ Developed 5.4%

[[] Wetlands 22.2%

[ Open Water 2.3%

[ shrubland 8.1%

FIGURE ES.5.
Landuse in the Lake Creek-
Pearl River Watershed.
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This Comprehensive Watershed Protection and Restoration Plan was developed
with input from local citizens, resource agency representatives, and technical
experts in watershed planning and nonpoint source pollution management. This

Plan, the product of almost 2 years of research and collaboration, ties together Protectin g an d

the following set of comprehensive planning documents. maintainin g clean

Water Quality Monitoring Plan for the water in the Reservoir

Reservoir and Watershed, and its watershed is

a community-based
Pathogen Source Assessment and Yy

Wastewater Management Plan, activity that will

. . require the long-
Comprehensive Education and Outreach Plan

for Rezonate!, and term coopemtzon

and commitment of

Source Water Protection Plan for the

0.B. Curtis Drinking Water Intake.

many individuals.
This Comprehensive
Watershed Protection
and Restoration Plan
is intended to sustain
these waters as a
useful and healthy
resource for many

years to come.

Sunset on the Ross Barnett Reservoir.
Photo by Charles M .Foreman Jr.
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1.0 PATH FORWARD — REZONATE VISION, GOALS, AND PLANS

Recognizing the importance of the Ross Barnett Reservoir, the Mississippi Department of
Environmental Quality (MDEQ) and the Pearl River Valley Water Supply District (PRVWSD),
along with the National Resources Conservation Service (NRCS) and the Mississippi Soil and
Water Conservation Commission (MSWCC), initiated planning to protect and restore water
quality in the Ross Barnett Reservoir watershed. This effort, initially called the Ross Barnett
Reservoir Initiative, has been branded as Rezonate! A set of comprehensive plans based on the

vision statement and common goals will guide implementation of the Rezonate Plans.

1.1  Vision

A vision statement for the Ross Barnett Reservoir watershed (Figure 1.1) serves as the
starting point for developing all aspects of Rezonate. The vision for the Ross Barnett Reservoir
Initiative was developed by a group of agency representatives and local stakeholders responsible
for various resource management activities in the Reservoir and its watershed. Representatives
responsible for economic development in the five counties located closest to the Reservoir
(Madison, Rankin, Hinds, Scott, and Leake counties) were also invited to participate in an
interactive discussion about ways to improve water quality while enhancing the environmental,
educational, and recreational value of the Reservoir. Attendees included representatives of
PRVWSD, MDEQ, the Mississippi Emergency Management Agency (MEMA), local economic
development groups, state and county government, the Rankin County School District, and local
real estate developers. The vision statement is an expression of the group’s desires and intentions

for the status of the Reservoir in the future. The vision statement is given on Figure 1.1.
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YOUR WATER ... YOUR LEGACY

Figure 1.1. Vision statement.
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1.2 Goals
Based on the vision statement, there are four goals for the Ross Barnett Reservoir

Initiative. The goals are as follows:

. Develop a group of champions that will lead water quality improvements now and
will continue the vision into the future.

. Promote a sense of community, citizen pride and involvement, and personal
responsibility among residents of central Mississippi.

. Protect and restore water quality and the designated/desired uses in the Reservoir
and its tributaries.

. Maintain a healthy balance and diversity in using land and its resources in the
Reservoir watershed.

1.3 Rezonate Plans
A number of planning documents were developed to guide all future protection and
restoration activities in the Reservoir watershed. A list of plans is included below. The content of

each plan is described in Appendix A.

. Comprehensive Watershed Protection and Restoration Plan,

. Water Quality Monitoring Plan for the Reservoir and Watershed,
. Pathogen Source Assessment and Wastewater Management Plan,
. Comprehensive Education and Outreach Plan for Rezonate!, and

. Source Water Protection Plan for the O.B. Curtis Drinking Water Intake.

MDEQ contracted with FTN Associates, Ltd. (FTN) to provide project management and
technical support needed to develop the Rezonate plans. The Cirlot Agency joined with FTN to
develop education and outreach programs and associated materials. An additional contractor,
CDM Inc. (CDM), was responsible for development of the Pathogen Source Assessment and
Wastewater Management Plan. FTN and CDM coordinated work groups of local stakeholders

and agency representatives to give input into all aspects of the planning process.
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2.0 WATERSHED DESCRIPTION

2.1 Watershed Size and Location

The Ross Barnett Reservoir is an impoundment of the Pearl River just upstream of
Jackson, Mississippi (Figure 2.1).The Reservoir covers approximately 33,000 acres in Madison
and Rankin counties. The watershed of the Reservoir covers approximately 3,050 square miles in
twelve counties: Attala, Choctaw, Hinds, Kemper, Leake, Madison, Newton, Neshoba, Noxubee,
Rankin, Scott, and Winston counties (Figure 2.1). The largest cities in the watershed are
Flowood, Ridgeland, Madison, Philadelphia, Kosciusko, and Louisville (Figure 2.1).
Interstate 20, US Highway 80, and Mississippi State Highway 25 pass through the watershed, as
well as the Natchez Trace Parkway (Figure 2.1).

2.2 Land Use and Land Cover

2.2.1 Current Land Use

The US Department of Agriculture (USDA) National Agricultural Statistics Service
(NASS) Cropland Data Layer (CDL) is the most recent available land use inventory for the Ross
Barnett Reservoir watershed. The CDL is a raster, geo-referenced, crop-specific land cover data
layer with a ground resolution of 56 meters. In 2008, land use in the watershed was primarily
forested (50%). Watershed land cover from 2008 is shown on Figure 2.2 and summarized in
Table 2.1.
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Table 2.1. Watershed land use as of 2008.

Land Use/Land Cover Percent of Watershed

Agricultural Crops 1.1%
Developed 6.3%
Forest/Woodland 50.4%
Open Water 1.8%
Pasture/Grassland 18.9%
Shrubland 12.6%
Wetlands 8.9%

Total 100.0%

2.2.2 Areas of Development

Land around the Reservoir is being developed aggressively. The Reservoir shoreline is an
area of significant residential and commercial development in Rankin and Madison counties.
Residential and commercial developments have lead to economic growth in northwestern Rankin
County and southeastern Madison County, which currently experience the second and third
highest growth rates in the state. There is additional urban development in upstream watersheds,
including the cities of Koscuisko, Philadelphia, and Louisville, and the towns of Forest and
Carthage.

2.2.3 Imperviousness

Impervious surfaces are areas that do not allow natural infiltration of rainfall to the
underlying soil. In the Ross Barnett Reservoir watershed, these areas include roads, parking lots,
and buildings. Yards and landscaped areas are considered somewhat impervious. They soak up
some water during rain events, but may generate runoff during intense storms or prolonged rain
events.

The most recent information available to quantify impervious surface area for the
Reservoir watershed was developed in 2006. This layer was developed by the Multi-Resolution
Land Characteristics Consortium (MRLC) in conjunction with the 2006 National Land Cover
Dataset (NLCD). The layer classifies the imagery into 101 possible values (0% to 100%) to show

the estimated degree of imperviousness.
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In 2006, the percent impervious area in each 12-digit hydrologic unit code (HUC12)
varied from 7.4% to 0.2%, and averaged 0.3% The HUC12s with highest percentage of
impervious area are located near Pelahatchie Bay in Rankin County, and the cities of

Philadelphia and Louisville in the upper watershed (Figure 2.3).

2.3 Reservoir and Watershed Characteristics

The Pearl River Valley Water Supply District maintains the Reservoir pool levels
between 296 and 297.5 ft mean sea level (msl) during most conditions. The Reservoir’s surface
area at pool elevation 296 ft msl is approximately 125 square kilometers (Lester Engineering and
Harza Engineering 1959). With an average depth of 3 meters, the Reservoir is a shallow body of

water. Basic dimensions of the Reservoir are shown in Table 2.2.

Table 2.2. Reservoir dimensions with water level at 296 ft msl.

Parameter Value Units
Volume 382,538,243 Cubic Meters
Surface Area 125.4 Square Kilometers
Watershed Area 7,889 Square Kilometers
Length 69.2 Kilometers
Shoreline Length 169 Kilometers
Maximum Depth 15.2 Meters
Mean Width 1.8 Kilometers
Mean Depth 3.0 Meters

In order to fully understand the present condition of the watershed, FTN developed a
comprehensive inventory of watershed characteristics (Appendix B), including the history of the
Reservoir, socioeconomics, natural resources, fisheries, and species of concern. Appendix B also
describes the HUC12 watershed areas along with the physiographic regions, ecoregions,
bioregions, wetlands, and aquifers in the Reservoir drainage area. Detailed descriptions of the

climate, geology, historical landuse trends, hydrology, and major tributaries are provided.
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2.4  Water Quality Data

Water quality data for the Reservoir and its watershed have been collected by several
agencies including MDEQ); the US Geological Survey (USGS); the US Environmental Protection
Agency (EPA); the Mississippi State Department of Health (MSDH); the Mississippi
Department of Wildlife, Fisheries, and Parks (MDWEFP); and the National Park Service. The
Water Quality Monitoring Plan includes an inventory of all available data. Appendix C includes
an analysis of data for two large rivers in the Reservoir watershed, the Pearl River and the
Yockanookany River. Appendix D gives a summary of recent water quality data collected within
the Reservoir along with a status and trends analysis. Appendix E summarizes the results of fish
tissue samples collected in the Reservoir.

2.5 Regulations Relevant to Restoration and Protection

Appendix F includes descriptions of federal and state regulations that are relevant to
restoration and protection of water quality in the Reservoir and its watershed. Many of these
regulations include permits issued to regulated facilities. MDEQ issues wastewater and
stormwater permits in accordance with federal requirements. Permits include Stormwater
Management Plans for designated municipal separate storm sewer system (MS4) areas and
Construction Stormwater Permits. Local governments issue ordinances that define stormwater

management requirements for counties and cities.

2.6 Water Quality Impairments

Section 303(d) of the Clean Water Act requires states to identify waters that do not
support their classified uses and to prioritize the impaired waters. The state then must develop a
total maximum daily load (TMDL) for each pollutant causing the impairment. TMDLSs are the
maximum amount of a given pollutant that a waterbody can assimilate and still maintain its
designated uses. The presence of a TMDL for a waterbody is a key factor in selecting watersheds
in need of restoration measures. In fact, the management measures recommended in this Plan
will share the same goals as TMDL implementation activities for individual waterbodies.

The Mississippi Section 303(d) lists (2008 and 2010) include several stream segments
located in the Ross Barnett watershed. Listed causes of impairment include biological
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impairment, sediment, pathogens, organic enrichment/low dissolved oxygen, and nutrients.
Monitored waterbodies in the Ross Barnett watershed included on the draft 2010 303(d) list are
listed in Table B.8 in Appendix B. The 2010 list includes only monitored waterbodies. The 2010
list is currently in draft format; however, final approval by the Mississippi Commission on
Environmental Quality is anticipated. Table B.9 in Appendix B lists the completed TMDLSs for
waterbodies within the Reservoir watershed and summarizes recommended pollutant reductions
identified in the TMDLs. Appendix G compares monitoring data collected from waterbodies
with TMDLs to waterbodies without TMDLs developed as of 2011.
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3.0 DESIGNATED USES AND DESIRED USES

3.1 Regulated Designated Uses of Streams

Designated uses for waterbodies are defined by MDEQ in the State of Mississippi Water
Quality Criteria for Intrastate, Interstate, and Coastal Waters. This document describes the
minimum water quality conditions applicable to all waters as well as specific requirements for
particular designated use classifications. MDEQ updates this document on a triennial basis, with
the most recent version approved in 2007.

All streams in the Ross Barnett Reservoir watershed have the designated use of Fish and
Wildlife Support, with the exception of Warrior Branch, which is designated as an ephemeral
stream. All waters of the state, except ephemeral streams, must meet the requirements for Fish
and Wildlife criteria in order to support aquatic life. The criteria for Fish and Wildlife include
numeric criteria for dissolved oxygen, pH, temperature, and fecal coliform bacteria. The portion
of the Pearl River upstream of the Reservoir is also designated for use as Public Water Supply
and Recreation (MDEQ 2007).

3.2 Regulated Designated Uses of Reservoir

According to MDEQ standards, the Ross Barnett Reservoir is designated for use as public
water supply, fish and wildlife support, and recreation.

MDEQ standards state that waters classified for public water supply will be of sufficient
quality that they will meet regulations established by the Safe Drinking Water Act after an
approved treatment process. Specific criteria applicable to these waters include bacteria,
chloride, specific conductance, dissolved solids, threshold odor, and radioactive substances.
MDEQ also specifies maximum allowable levels for several specific chemicals: barium, fluoride,
lead, and nitrate (as nitrogen).

Waters classified for use as recreation must be suitable for recreational purposes,
including water contact activities such as swimming and waterskiing. MDEQ has established

specific criteria for bacteria, specific conductance, and dissolved solids for recreational waters.
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3.3 PRVWSD Reservoir Purposes

PRVWSD manages the Ross Barnett Reservoir for several purposes. The most significant
purpose is water supply for the City of Jackson. The Reservoir provides raw water to be treated
for drinking water to the City of Jackson in accordance with a contract between the City of
Jackson and PRVWSD, dated November 18, 1959. Presently, the City of Jackson withdraws
water from the Reservoir under the terms and conditions of a water withdrawal permit issued by
MDEQ’s Office of Land and Water Resources. Permit No. MS-SW-02419 allows the City to
withdraw a maximum volume of 30 million gallons per day (MGD) from the Reservoir.
PRVWSD also manages the water for several other uses including recreation, residential
development, flood mitigation, wildlife habitat, and fishing.

3.4 Desired Uses of Streams and Reservoir

In addition to its regulated and designated uses, the Ross Barnett Reservoir has many
desired uses. Desired uses of waters are defined according to the community of stakeholders that
live in work in proximity to the waterbody. Although there are no specific criteria for desired
uses, it is hoped that waters are maintained at a level of sufficient quality for desired activities.
Recreational use of the Reservoir and parts of the Pearl River include boating, swimming, water
skiing, fishing, and camping. The recreational opportunities and other amenities that the
Reservoir offers significantly increase the quality of life for residents.

The Reservoir offers many desired uses that affect the economy of central Mississippi. In
recent years, real estate development in the shoreline areas of the Reservoir has grown at a rapid
pace. Property values of area near the shoreline of the Reservoir have generally increased in
recent years. Development of businesses that serve the growing community has accompanied the
residential growth. Water supply provided by the Reservoir has also allowed the development of
industries in central Mississippi. Among these is the Nissan North America, Inc., automotive
plant located in Canton, Mississippi.

3.5 Ecosystem Services
Ecosystem services are defined as the benefits that people obtain from ecosystems. While
Ross Barnett Reservoir was designed and is managed to achieve the regulatory and designated
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uses identified above, there are other benefits that are provided to people from this aquatic
ecosystem. These ecosystem services include other benefits such as climate regulation, water
purification, water regulation, sediment retention, and aesthetic enjoyment. These ecosystem
services are typically not included in most management plans because they are considered to be
“free” to stakeholders living around and/or using the Reservoir. These ecosystem services and
human uses associated with the services are listed in Table 3.1. One of the activities included in
implementing the Comprehensive Watershed Protection and Restoration Plan will be the
quantification and economic valuation of these services so that a more complete estimate of

watershed protection and restoration benefits can be obtained.
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4.0 LOCATIONS AND CAUSES OF WATER QUALITY ISSUES

In the Reservoir, as in most aquatic systems, a single pollutant cannot be identified as the
cause of current water quality issues of concern. There are multiple issues impacting water
quality: excessive sediment, nutrient enrichment, pathogens, invasive plant species, pesticides,
and trash.

This section separately discusses each of the issues listed above by presenting the impact
to water quality, characterizing its interaction with other pollutants, listing the waterbodies
impaired by the issue, and noting other locations of concern. Also, this section briefly describes
the sources of each issue, including human activities, that contribute pollutants to the Reservoir
and its watershed. Appendix H gives a detailed inventory of pollutant sources.

The most prevalent pollutant sources in the Reservoir and its tributaries are widely
distributed nonpoint sources originating from its watershed. In most cases, these nonpoint
sources of pollutants cannot be easily quantified because information is not readily available to
pinpoint their locations or measure their pollutant loads. Consequently, indicators such as land
use, information on how various activities (such as urban development or timber harvesting) are
managed, and inventories of pollutants typically present on those lands are used to describe the
likelihood for discharge of nonpoint source pollutants. Locations of regulated activities such as
construction permits and confined animal feeding operations, and management plans for specific
land areas (stormwater management plans, for example) are also indicative of actual or potential
nonpoint sources of pollution. Regulated point sources of pollutants, although their impact is

typically smaller than nonpoint sources, are also included in the pollutant source inventory.

4.1 Sedimentation and Turbidity

Sediment is caused by erosion of soil particles from land surfaces in the watershed and
detachment of soil from the banks and beds of tributaries of the Reservoir. The major factors that
affect erosion include geology, climate, soil types, topography, vegetation, and land use
characteristics. Climate factors include the amount and intensity of rain events and the
temperature. Soil characteristics are defined by the soil erodibility, which varies depending on
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soil characteristics such as composition (percent clay, silt, and sand) and organic composition.
Topography describes the slope length, steepness, and shape of the slope. Land use
characteristics include management practices such as erosion management practices used at
construction sites and sites of land-disturbing activities. Maps describing these characteristics are
included in Appendix B.

Excessive sedimentation has been identified as the most significant water quality concern
in the Ross Barnett Reservoir by several agencies including MDEQ, PRVWSD, the National
Resources Conservation Service (NRCS), and the Mississippi Soil and Water Conservation
Commission (MSWCC) (MDEQ 2009). In addition, the Pearl River Basin Team has identified
the following issues of concern (MDEQ 2000):

. Sedimentation due to land disturbance adjacent to streams, and

o The impact of turbidity and suspended sediments on water quality.

Sedimentation and turbidity impact water storage capacity, fisheries, water quality,
aesthetics, and recreation in the Reservoir. In the watershed streams, sedimentation and turbidity
impact fish and other aquatic species, water quality, aesthetics and recreation. Sedimentation is a
natural and unavoidable process that occurs in reservoir systems, rivers, and streams. However,
in the case of a reservoir, when sediment deposition rates exceed design conditions, the storage
volume and useful life of the reservoir are reduced. Due to its large wind fetch, sediments on the
Reservoir bottom are often resuspended due to wind and wave action. This concern is discussed
in detail in Appendix I.

Suspended sediment in the Reservoir and watershed streams may have a detrimental
impact on fish by reducing light penetration needed for growth of aquatic plants beneficial to the
fish community, reducing areas for feeding and growth of young insects, and reducing viability
of fish eggs. Other aquatic species may also be affected by sedimentation impacts to breeding
and feeding habitats. Reduced visibility as a result of turbidity can make it more difficult for
predators to locate prey. Sediments may also cover stationary aquatic species, such as clams.

Suspended and deposited sediments are of additional concern because they may carry
other chemicals into the water. Phosphorus is often associated with sediments because it readily
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binds to sediment particles washing from soils. Depending on the chemical properties of soil,
other contaminants such as pesticides and metals can become sorbed to sediment particles and
transported to waterbodies during the erosion processes.

Sedimentation and turbidity also have aesthetic impacts. Sediment’s impact on water
color and clarity can have a significant impact on the public’s perceptions of water quality in the
Reservoir and its tributaries. The color of the water in the Reservoir and resulting perceptions
about the quality of the water impacts shoreline property values and economic development in
the area.

Sediments can also affect recreation and restrict boat access. Navigation of boats in some
areas of the Reservoir is currently restricted due to shallow water depths. In addition, as noted
previously, turbidity can make it more difficult for fish to locate prey. This may impact

recreational fishing success.

4.1.1 Locations

Locations where sedimentation and turbidity are causing water quality issues are
summarized in Table 4.1 and on Figure 4.1. Additional detail about these locations and causes is
included in Appendix H.
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Table 4.1. Locations and causes of concern for sediment and turbidity.

Location

Cause of Concern

Pelahatchie Bay

Identified by stakeholders, significant increase
in turbidity following rain events, navigation
issues due to sediment deposition.

Bank failures in several locations — bank
failures are a significant concern to adjacent

Mill Creek property owners; sedimentation occurring at a
rapid rate in lower reaches near Pelahatchie
Bay limits boat navigation.

Turtle Creek Navigation issues due to sediment deposition;

site has been frequently dredged.

Hearn Creek near Northbay Subdivision

Dredging is currently underway to restore
sediment storage volume in Hearn Creek and
prevent sediment from entering the main lake.

Cane Creek, Fannegusha Creek, Hurricane
Creek and Red Cane Creek, Coffee Bogue,
Eutahatchee Creek, Pearl River

Sediment TMDLs developed; biological
monitoring and stressor identification indicates
impairment of fish and wildlife use due to
sediment; streams are located near the
Reservoir (within the 1x:10x watershed).

Pearl River (segment MSUMPRLR2E),
Pelahatchie Creek

Sediment TMDLs developed based on
evaluated evidence; streams are located near
the Reservoir (within the 1x:10x watershed).

Tuscolameta Creek, Tallabogue Creek,
Shockaloo Creek, Lobutcha Creek, Pinishook
Creek, Tallahaga Creek, Hughes Creek,
Conehatta Creek

Sediment TMDLs developed; biological
monitoring and stressor identification indicates
impairment of fish and wildlife use due to
sediment, streams are located within the
10x:50x watershed.

Bogue Chitto Creek, Nanih Waiya Creek, Pearl
River (segment MSUPRLRE), Noxapater
Creek

Sediment TMDLs developed based on
evaluated evidence; streams are located in the
above 50x watershed.
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Records of past dredging activities in the Reservoir indicate the areas where
sedimentation is occurring at highest rates (Figure 4.2). An account of PRVWSD dredging
activities in the Ross Barnett Reservoir indicates that some areas have been dredged frequently,
at a significant cost to PRVWSD. Available information about recent dredging is summarized in
Table 4.2.

Table 4.2. Summary of PRVWSD dredging information (PRVWSD, Fritscher 2009 and 2010).

Area Years Dredged Dredging Costs
Mill Creek 1997, 2001, 2004 $500,000
Fannin Landing 1990, 1991, 1994 Cost estimate not available
Turtle Creek 2009 $20,000
Northbay Subdivision 2010 $200,000

Figure 4.2. Photo depicting dredging activities in the Reservoir.




October 31, 2011

4.1.2 Sources

Table 4.3 provides a summary of potential sediment sources present in the watersheds of

concern identified in Table 4.1. Each of these potential sediment sources is discussed in greater

detail in Appendix H.

Table 4.3. Potential sediment sources in watersheds of concern.

S @ .
5 |3 ~ | . |82
5 |8<| E| 8| 5|23
c c o o c et = = 'C
Watershed of Concern S |E<| =S| 2| f |28
Pelahatchie Creek X X X X X X
Pelahatchie Bay X X X X X
Pearl River X X X X X
Mill Creek X X
Turtle Creek X X
Hearn Creek near Northbay Subdivision X
Cane Creek X X
Fannegusha Creek, Hurricane Creek, Coffee Bogue
Red Cane Creek X X X X
Eutahatchee Creek X X X
Tuscolameta Creek X X X X
Pinishook Creek
Shockaloo Creek X X X
Tallahaga Creek X X X X
Hughes Creek X X X
Lobutcha Creek X X
Conehatta Creek X X
Bogue Chitto Creek X X
Nanih Waiya Creek X X
Noxapater Creek X X
Tallabogue Creek X X

4.2 Nutrient Enrichment

Nutrient enrichment can lead to a cycle of increased aquatic plant growth followed by

low dissolved oxygen, reduced water clarity, and other negative water quality impacts as aquatic

plants decay. The water quality impacts of nutrient enrichment are a concern to many agencies

and stakeholders involved in management of the Reservoir and its watershed.
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Monitoring data show that nitrogen and phosphorus are present in the Reservoir in
amounts in excess of what is needed for algae and other plant growth, which indicates that the
potential for increased plant growth exists in this system. Data analysis (described in
Appendix D) and a water quality model (described in Appendix J) indicate that algae growth in
the Reservoir is typically limited by light availability. On a national scale, results of the National
Clean Lakes Study showed that lakes with high nutrient levels were two and a half times more
likely to have poor biological health (EPA 2009).

Some level of nutrients in the Reservoir is desirable because nitrogen and phosphorus are
essential for healthy plant and animal populations, with each waterbody requiring the right
balance of nutrients to maintain aquatic life. However, a delicate balance must be maintained
when managing the Reservoir for multiple uses. Literature review also shows that there is a clear
link between primary productivity and fish production, such that fish production suffers when
nutrient levels are low (FTN 2007).

Particular water quality concerns in the Reservoir related to nutrient enrichment and
eutrophication are drinking water quality, aquatic vegetation, and low dissolved oxygen
conditions. In rivers and streams of the watershed, aquatic vegetation and low dissolved oxygen
are the water quality concerns.

High algal production is of concern for drinking water sources because some types of
algae cause objectionable taste and odor in drinking water. In addition, organic material resulting
from algae present in raw water can form trihalomethanes when chlorine is added during the
treatment process. Levels of trihalomethanes are regulated by the Safe Drinking Water Act.
These chemicals cause taste and odor issues in treated drinking water and can be harmful to
humans in high levels. MSDH routinely measures treated water at the O.B. Curtis plant for
trihalomethane levels. Recent measurements show levels are below allowable concentrations.
Additional detail is found in the Source Water Protection Plan.

High levels of nitrogen and phosphorus in waterbodies can allow excessive growth of
aquatic plants to occur under certain conditions. In the Reservoir, these plants can limit
navigation and access to shoreline areas. However, from the perspective of local fisherman, the
presence of aquatic vegetation is desirable because it provides habitat and a food source for fish.
Some local anglers feel that removing aquatic vegetation can have a negative impact on fish
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populations and fishing success (MDWFP 2009). In rivers and streams, excessive growth of
aquatic and semi-aquatic vegetation can slow flow, and potentially aggravate flooding
conditions. In addition, some aquatic vegetation, such as stringy, slimy filamentous algae, are
considered detrimental to the aesthetics of streams.

Algae and aquatic macrophytes can harm fish and other aquatic organisms as they die,
decay, and deplete oxygen levels. In reservoirs, anoxic conditions typically occur in deeper
waters of reservoir systems, below the photic zone, and may cause fish and mobile aquatic
organisms to leave an area. Organisms that do not or cannot move to another location may die
due to lack of oxygen. These conditions also occur in rivers and streams in the watershed. Low
dissolved oxygen conditions also trigger the release of chemicals bound to sediments, including
phosphorus, manganese, and iron. These chemicals can cause noticeable problems with water

taste in waters used for drinking water source.

4.2.1 Locations
Locations of concern for nutrients and eutrophication are shown in Table 4.5 and on

Figure 4.3. Additional detail about these locations and causes is included in Appendix H.
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Table 4.5 Locations and causes of concern for nutrients and eutrophication.

Location

Cause of Concern

Area within the
immediate vicinity of the
O.B. Curtis Intake
(24-hour time of travel)

Algae present in this area could contribute to odor and taste
problems in source water, low hypolimnetic dissolved oxygen levels
have been observed during summer time at monitoring station RBR1
(located near the dam).

Pelahatchie Bay

Dense growth of aquatic vegetation.

Reservoir shoreline areas
upstream of Highway 43

Dense growth of aquatic vegetation.

Tuscolameta Creek,
Tallabogue Creek,
Shockaloo Creek

Nutrient and organic enrichment TMDLSs have been developed;
biological monitoring and stressor identification indicates
impairment of fish and wildlife use due to organic enrichment and
nutrients

Hughes Creek

Nutrient, organic enrichment, and ammonia nitrogen TMDLSs have
been developed; biological monitoring and stressor identification
indicates impairment of fish and wildlife use due to organic
enrichment, low dissolved oxygen, nutrients, and ammonia toxicity

Coffee Bogue,

Nutrient and organic enrichment TMDLSs have been developed;
biological monitoring and stressor identification indicates

Eutahatchee Creek impairment of fish and wildlife use due to organic enrichment, low
dissolved oxygen and nutrients; within the 1x:10x watershed
Nutrient TMDL has been developed; evaluated as potentially

Pearl River impaired due to organic enrichment, dissolved oxygen, and nutrients

based on activities in the watershed; partly within the 1x:10x
watershed

Noxapater Creek, Nanih
Waiya Creek, Bogue
Chitto Creek

Nutrient and organic enrichment TMDLSs have been developed;
evaluated as potentially impaired due to organic enrichment,
dissolved oxygen, and nutrients based on activities in the watershed

Pelahatchie Creek

Nutrient TMDL has been developed; evaluated as potentially
impaired due to nutrients based on activities in the watershed; within
the 1x:10x watershed
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4.2.2 Sources

Table 4.6 provides a summary of potential nutrient sources present in the watersheds of

concern identified in Table 4.5. Each of these potential nutrient sources is discussed in greater

detail in Appendix H.

Table 4.6. Potential nutrient sources present in watersheds of concern.

(=)
=
oS o
L 'S 8 j - S -
L5|28| 5 S3| = 3E S
Es|e8| B | 2|28 E| « [BE|RS
Z8lEZ| S| 2|35 3| 2 |£5|83
Watershed of Concern <Olaal e |l & A |1DHBl=2a
Area within immediate vicinity of O.B. X X X
Curtis water intake (24-hour time of travel)
Pelahatchie Creek X X X X X X X
Pelahatchie Bay X X X X X X X X X
Rgservmr shoreline areas upstream of X X X X X
Highway 43
Tuscolameta Creek X X X X X X
Tallabogue Creek X X X X X X
Shockaloo Creek X X X X X
Hughes Creek X X X X X X
Coffee Bogue X X X X X X
Eutahatchee Creek X X X X X X
Pearl River X X X X X X X
Noxapater Creek X X X X X X
Nanih Waiya Creek X X X X X X
Bogue Chitto Creek X X X X X

4.3 Pathogens

The presence of pathogens in freshwater systems is detected using fecal coliform

bacteria, an indicator organism that serves as a surrogate for the presence of other, harmful

bacteria. Fecal coliform data available for the Reservoir indicate that levels are typically below

Mississippi’s water quality criteria. However, the potential for pathogen contamination remains a

significant concern due to the Reservoir’s extensive use for recreational activities and the large

population of people that live and work in close proximity to the Reservoir. A companion plan,

titled Ross Barnett Reservoir Pathogen Source Assessment and Wastewater Management Plan
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(CDM 2010), contains a detailed assessment of the locations of concern and sources of

pathogens within the four HUC12s closest to the Reservoir. This Plan describes the potential

point and nonpoint sources of fecal coliform in the watershed through review of permitted

discharge data and analysis of the unsewered areas identified in the study area. This document

also includes a review of available pathogen monitoring data.

4.3.1 Locations

Locations where pathogens are causing water quality issues are summarized in Table 4.7

and on Figure 4.4. Additional detail about these locations and causes is included in Appendix H.

Table 4.7. Locations and causes of concern for pathogens.

Location

Cause of Concern

Locations identified on unsewered area map in the
Pathogen Source Assessment and Wastewater
Management Plan (CDM 2010). Areas are located
in north Rankin County and include

32 subdivisions located along Holly Bush Road,
Church Road, and Fannin Landing Circle.

Areas with residents and businesses that are not
served by a central sewer system and rely on septic
tanks or individual onsite wastewater treatment
systems.

Pelahatchie Creek, Coffee Bogue, Fannegusha
Creek

Pathogen TMDL developed; assessed as not
meeting fecal coliform standard and not achieving
secondary contact use based on monitoring data;
located within the 1x:10x watershed

Tibby Creek, Shockaloo Creek,

Pathogen TMDL developed; assessed as not
meeting fecal coliform standard and not achieving
secondary contact use based on monitoring data

Pinishook Creek, Lobutcha Creek, Standing Pine
Creek, Pearl River, Tallahaga Creek, Nanih Waiya
Creek

Pathogen TMDL developed; assessed as not
meeting fecal coliform standard and not achieving
secondary contact use based on anecdotal evidence

Unnamed tributary at Holly Bush Road (RBR17)
Clark Creek at Clark Creek Road (RBR4)

Mill Creek at Castlewoods Road (RBR9)

Clear Creek at Lake Road (RBR14)

Pelahatchie Creek at Hwy 80 (RBR16)

Clear Creek at Haynes Chappel (RBR13)

Avreas identified by recent monitoring data as having
elevated fecal coliform bacteria level

4-13




"PaIJ1IUSPI U3 BARY SANSSI W0JI|0D 223} 2J9UM Paysialem Nauleq ssoy Ul SUOIeI0T "'t ainbi

(0l-L0=0L). INING v:ﬂzmﬁ_zmﬂ_m £ pBU LR M Jopdewn siBl el /<0715 s1o3load 1y

Al=N N QD
S AN H
[
Jekl,, ALNNOD
. NOSIaVvw
A LKMNOO D
QO O ZVY A
0L0Z "DNIg 150 punoibyoeg
(lanL) susbouped © , o
00z< @
ALND 00Z-00} Q@
S e (lwQL/nyo) synsay jo ueawoan
vw_._mhmE_SD
AN3DT1
ALNNOD LLINNOD

AdIWNODLHNOW 11O ¥e Y D

4-14




October 31, 2011

4.3.2 Sources
Pathogen sources include septic tanks, animals grazing on pasture land, wildlife living

near the waterbody, urban stormwater, and effluent from wastewater treatment facilities.
Land-applied litter from poultry operations that are concentrated in the southeastern portion of
the watershed are also a concern. When litter is applied near streams it may be washed into
nearby streams during rain events. Recreational users of the Reservoir may also contribute
pathogens due to activities such as illicit discharges of wastewater from boats and marinas and
waste from domestic animals.

Table 4.8 summarizes potential pathogen sources known to be present in the watersheds

of concern.

Table 4.8. Potential pathogen sources present in watersheds of concern.

Animal Feeding

Operations
Onsite WWTPs

Pasture

Septic Tanks or
Urban
Stormwater
\Wastewater
Discharges
\Wildlife

Watershed of Concern
Locations identified on unsewered area map in Pathogen
Source Assessment and Wastewater Management Plan
Pelahatchie Creek
Coffee Bogue
Fannegusha Creek
Tibby Creek
Shockaloo Creek
Pinishook Creek

X

Lobutcha Creek
Standing Pine Creek

Tallahaga Creek

Nanih Waiya Creek

XX XXX X XXX [ XX

Pearl River

Unnamed tributary to Pelahatchie Creek at Holly Bush
Road

X[ X[ XXX XXX XXX | X
XX

Clark Creek

Mill Creek X

XX [X] X | X|X]|X
XXX XXX XXX XXX X | X[ X

X

Clear Creek

4-15



October 31, 2011

4.4 Invasive Aquatic Plants

PRVWSD conducts annual surveys to document the location of aquatic invasive plants in
the Reservoir and the Pearl River just upstream. PRVWSD has been actively managing alligator
weed and water hyacinth for more than 10 years. Hydrilla, another non-native, invasive aquatic
plant was found in the Ross Barnett Reservoir for the first time in 2005, and is also under active
management. In 2010, these three species accounted for approximately 18% of the aquatic plants
in water less than 10 ft deep (alligator weed 11.9%, water hyacinth 5.2%, and hydrilla 0.9%).
Active management of these non-native plants has resulted in reduced occurrence and
distribution of alligator weed and water hyacinth, and has slowed the spread of hydrilla
(Cox et al. 2011). PRVWSD funds the aquatic invasive species program, and recent annual costs

are given in Table 4.9.

Table 4.9. Invasive species management costs.

Year Cost*
2007 202,897
2008 234,550
2009 243,292
As of 9/30/2010 182,711

* Cost reflects only contract costs for aquatic spraying programs. Cost does not include PRVWSD personnel that supervise the
program, actual costs are considerably higher.

Invasive plant species are a concern because they grow quickly and out-compete native
vegetation. Dense mats of aquatic vegetation can affect water quality by increasing the pH and
water temperature and causing decreases in oxygen under the mats. These may also stagnate
water, resulting in good breeding grounds for mosquitoes (GRI 2006). Vegetation mats can also

block boat navigation in some areas.

4.4.1 Locations

Most aquatic plant species (native and invasive) are found in Pelahatchie Bay and the
northern portion of the Reservoir where water levels and environmental conditions favor plant
growth (Cox et al. 2011). The areas under active management for invasive aquatic plants include
the Reservoir upstream of Highway 43 and Pelahatchie Bay, shown on Figure 4.5 (Wersal et
al. 2009).
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During the plant surveys performed in 2010 and earlier, alligator weed, hydrilla, and
water hyacinth were found in the Pearl River in the area from the Low-Head Dam to the
Highway 43 Bridge. These upstream river populations can serve as a source for infestation of the
Reservoir (Wersal et al. 2009, Cox et al. 2011). It is not known if other streams or lakes in the

watershed harbor aquatic invasive species.

4.4.2 Sources

Hydrilla was originally introduced into the United States in the 1960s as a plant for
aquariums. The original source of hydrilla and other invasive aquatic plants in the Reservoir is
not noted in GRI reports, but may have come from release to the environment of plants used in
landscaped areas. Tubers of hydrilla plants, which can remain in the soil layers of the Reservoir,
have been found in low densities. These tubers are a cause of re-infestation when the tubers grow
into plants. Hydrilla can also be spread by boats chopping up and carrying parts of the plants
around the Reservoir (Wersal et al. 2009). Alligator weed and water hyacinth spread by water
movement and by humans and animals carrying the plants from one area to another. Any existing
individual plant of these species present in the Reservoir can act as a source for continuing
infestation.

4.5 Pesticides

There are thousands of commercially available pesticides at the present time. These
chemicals are safe and efficient if applied using the correct methods and in the proper amounts.
Most currently used pesticides are organic compounds that degrade quickly in the environment.
However, pesticides can be toxic to humans, plants, and animals if used improperly (Mississippi
State University Extension Service, Pesticides: Risks and Benefits). Excess levels of pesticides
that are applied to land near the Reservoir can unintentionally harm or kill native aquatic plants
and animals.

EPA has established criteria for many pesticides based on protection of aquatic life and
human health. MDEQ uses these criteria in its water quality standards (MDEQ 2007). Recent
samples of raw water and water treated by the O.B. Curtis Plant showed that levels of
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137 compounds classified as either pesticides or pesticide degradates were present at
concentrations below the EPA maximum contaminant levels (MCLs) (Rose et al. 2009).

Other than the data collected from the O.B. Curtis Plant, there are no water quality
monitoring data for pesticide levels in the Reservoir and very little data for Reservoir tributaries.
Tributary data collected in the 1980s show that pesticide levels were less than laboratory
detection limits at the time the samples were collected.

Pesticides sold in Mississippi are regulated by the Mississippi Department of Agriculture
and Commerce (MDAC), and must be certified by this agency before being sold in Mississippi.
The state chemist must also approve all pesticide products. Pesticide products must also be
registered and inspected by MDAC, and all dealers selling pesticides must register with the
agency. Oversight of pesticides by MDAC is intended to protect the environment and the general
public from pesticide contamination and misuse®.

Pesticides in the Reservoir watershed are commonly applied to landscaped areas on both
a large scale (cities, counties, owners of large tracts of land used for forestry or agriculture) and
on a small scale (by homeowners on their yards). According to national data compiled by EPA
in 2001, approximately 77% of pesticides used in the United States were for agricultural

applications and 11% were used for home and garden purposes (Moore et al. 2007).

45.1 Locations
Pesticides of concern in the Reservoir include both insecticides and herbicides. Pesticides
present in water and sediments are an issue of concern for the entire Reservoir, especially the

area near the O.B. Curtis drinking water intake.

4.5.2 Sources

Pesticides in the areas closest to the Reservoir are applied by landowners on lawns,
agricultural areas, and some managed forests. Pesticides may also be applied by professionals for
termite control in buildings and mosquito control in residential areas. These pesticides can reach

water when applied in excess amounts in areas where they may be carried by stormwater runoff.

! http://www.mdac.state.ms.us/index.asp, MDAC website, accessed March 22, 2010
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The only pesticides known to be applied directly to the Reservoir are the herbicides used
to manage aquatic invasive species. These herbicides are applied in areas north of Highway 43
and in Pelahatchie Bay during the growing season months of April through November
(Figure 4.9). Herbicide application for invasive species is conducted according to the
recommendations of the Geosystems Research Institute at Mississippi State University.
Management activities for recent years are described in the report Littoral Zone Aquatic Plant
Community Assessment of the Ross Barnett Reservoir, MS in 2010: A Six-Year Evaluation

(Cox et al. 2011). Additional detail about pesticide sources is included in Appendix H.

4.6 Trash Dumping and Litter

Managing trash dumping and litter is a significant expense for PRVWSD. The district
spends approximately $50,000 per year to remove trash from areas under their jurisdiction.
According to PRVWSD, trash is a concern because of the potential for contamination of surface
water and groundwater, and the potential for insects, snakes, alligators and disease-carrying
animals to increase in littered areas. PRVWSD is also concerned that certain materials may be
dangerous to recreational users of the Reservoir, including rusted cans, old batteries, rotting
carpets, empty coolers, barbeque grills and abandoned appliances.

Trash is a concern for wildlife that lives on or near the Reservoir and its tributaries. Birds,
fish, and other mammals can be injured or killed if they ingest or become tangled in trash.
Material such as glass and fishing line could cause injury to humans using the area for recreation.
Trash such as containers that contain oil or paint or other substances can release chemicals
harmful to water quality. In addition, trash directly impacts the aesthetic quality of an area and
the perceived value to its users.

PRVWSD provides and maintains containers for trash at sandbar areas, picnic and
camping areas, and the surrounding parks, and posts signs to discourage people from littering. A
citizen group called Keep the Reservoir Beautiful has recently been organized and is working
with PRVWSD to combat littering.

4-20



October 31, 2011

4.6.1 Locations

The locations of most concern are sandbars located along the Pearl River between
Highway 43 and the Low-Head Dam. These areas are frequently used by recreational boaters for
picnicking and camping. A significant amount of trash and litter is often left behind in these
areas. Trash that is not properly disposed of and removed from the sand bars is often blown in
the Pearl River or washed into it during rain events. This trash has the potential to eventually end
up in the Reservoir.

Other locations of concern include several parks located along the Reservoir shoreline,
including Old Trace Park, Pelahatchie Shore Park, and Lakeshore Park. Trash that is deposited
directly in the Reservoir may eventually end up on the Reservoir shoreline. It is expensive to

remove trash from shoreline areas, especially those that are difficult to access.

4.6.2 Sources

Sources of trash from within the Reservoir include recreational users who are boating and
fishing or using the parks and other shoreline areas. These users often leave trash behind in
recreational areas, which requires expensive cleanup (Figures 4.6 and 4.7). Other direct sources
include trash from nearby residential areas and businesses that wind and stormwater carry into

the Reservoir.
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Figure 4.6. Trash dumping in recreational areas.

N

Figure 4.7. Trash cleanup efforts.
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5.0 PRIORITIZATION AND TARGETING OF PROTECTION
AND RESTORATION AREAS

It is not practical or affordable to simultaneously implement management measures in all
87 HUC12s in the Reservoir watershed. The prioritization/targeting process works with
manageable-sized catchments (HUC12s) and ranks them as demonstrating high, medium, or low
restoration and protection priorities based on a set of characteristics that incorporate data
indicative of potential pollution sources and management resources present in each HUC12. This
will allow Rezonate project managers to first implement restoration and protection measures in
areas where they are needed most, and extend the measures to other areas after priority issues are
addressed. Prioritization is based on two aspects of the HUC12s.

° The need for restoration based on watershed characteristics that indicate the
likelihood for high pollutant levels to be contributed from the watershed.

. The need for protection activities to conserve existing resources, based on the
presence of outstanding features that provide ecosystem services.

Prioritization is the process for identifying the HUC12s that have the greatest need for
restoration or protection. Targeting involves collecting additional information about high-priority
HUC12s to identify those that have the greatest chance of improvement as management practices
are developed and implemented.

Proximity to the Reservoir affects the potential for pollutant sources to directly impact
water quality in the Reservoir; areas closer to the Reservoir have increased likelihood of
contributing pollutants. Pollutants originating from watersheds farther away from the Reservoir
may be removed before they reach the Reservoir through settling or biological transformation
processes. Proximity and reduced travel time are considered in the prioritization criteria. In some
cases, more stringent criteria were used for the 1x:10 watershed because pollutants originating in

these watersheds have a higher probability of reaching the Reservoir.
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5.1 Prioritization Method for Restoration

The method for prioritizing HUC12s consists of reviewing data available for a set of
watershed characteristics that indicate areas with the highest potential for current or future water
quality issues due to the pollutants of concern. Prioritization characteristics have been developed
for each issue addressed in this plan: sediment, nutrients and currently used pesticides,
pathogens, aquatic weeds, and litter. Nutrients and currently used pesticides are grouped together
because the same characteristics indicate the potential presence of these sources.

Data for each of the characteristics were assembled for each HUC12. The characteristics
used to prioritize the HUC12s for each issue are listed in Table 5.1. Each HUC12 was assigned
an overall restoration priority for each issue based on the number of characteristics classified as
having high restoration priority. Appendix K includes a description of the data sources used for

each prioritization characteristic.

Table 5.1. Prioritization characteristics for restoration.

Issue Characteristic
Sediment Percent developed areas by HUC12s
Percent of total waters with sediment TMDLs
Slope
Permitted sources most likely to contribute sediment (construction
stormwater permits and surface mining permits)
Percent area with cropland landuse

Nutrients and
Pesticides

Percent of total waters with nutrient TMDLs

Percent area with cropland and urban landuses

Percent areas with pasture landuse

Permitted sources most likely to contribute nutrients (animal growing
operations and wastewater treatment facilities)

Pathogens e Percent of total waters with pathogen TMDLs

e Percent areas with pasture and urban landuse

e Permitted sources most likely to contribute pathogens (animal growing
operations and wastewater treatment facilities )

Agquatic e Treatment locations
Weeds e Locations identified during aquatic plant surveys
Trash e Stakeholder-identified areas of concern
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5.2  Prioritization Method for Protection

The protection prioritization identifies HUC12s that have features considered important
resource values for people and the environment. Characteristics used for protection prioritization
are based on the Mississippi Watershed Characterization and Ranking Tool (MWCRT). MDEQ
developed the MWCRT for use in prioritizing watersheds on a statewide basis. The tool uses
available geospatial datasets to determine scaled scores for stressors and resource values for
HUC12s. Resource value scores developed from the MWCRT were used to identify highest
priority HUC12s for protection. This process is described in Appendix K.

5.3  Prioritization Results

The overall prioritization for restoration activities in HUC12 watersheds was developed
by overlaying the maps developed for each individual issue. Watersheds in which two or more
issues were high priority were considered overall high priority areas for restoration (Table 5.2
and Figure 5.1). This resulted in a high-priority rating being assigned for thirteen HUC12s in the
1x:10x watershed and six HUC12s in the area beyond the 1x:10x. The environmental or human

welfare protection scores that indicated high protection values are also noted in Table 5.2.

5-3



Table 5.2. Priority watersheds for restoration.

October 31, 2011

High
Management High-Priority Protection
Area HUC12 HUC12 Name Restoration Issues Value
. Pathogens, Sediment,
031800020301 | Upper Pelahatchie Creek Nutrients/Pesticides
Ashlog Creek — . Human
031800020302 Pelahatchie Creek Pathogens, Sediment Welfare
031800020303|  Eutacutachee Creek Pathogens, Sediment,
Nutrients/Pesticides
Snake Creek — Pathogens, Sediment,
031800020305 Pelahatchie Creek Nutrients/Pesticides
Riley Creek — Pathogens, .
031800020306 Pelahatchie Creek Nutrients/Pesticides Environmental
Mill Creek — Pathogens, Sediment, Human
031800020307 Pelahatchie Creek Invasive Species Welfare
Hurricane Creek — Sediment,
1x:10x 031800020201 Fannegusha Creek Nutrients/Pesticides
Red Cane Creek — Sediment,
031800020202 Fannegusha Creek Nutrients/Pesticides
Pathogens,
031800020102 | Beach Creek — Coffee Bogue Nutrients/Pesticides
Pathogens,
031800020103 | Lee Branch — Coffee Bogue Nutrients/Pesticides
031800020402 | Lake Creek — Pearl River Pathogens, Trash Environmental
Nutrients/Pesticides, | Environmental
031800020403 | Cane Creek — Pearl River Pathogens, Invasive Human
Species, Trash Welfare
Sediment, Invasive Environmental
03180020404 Mill Creek — Pearl River . Human
Species, Trash
Welfare
031800010303 | Upper Nanih Waiya Creek | Utrients/Pesticides,
Pathogens
031800011403| Rice Creek — Pearl River Nutrients/Pesticides, Environmental
Pathogens
031800011001 Shockaloo Creek Nutrients/Pesticides, Environmental
] Pathogens
Above 1x:10x Nutrients/Pesticides
031800010903 Lower Sipsey Creek ’
Pathogens
Sediment,
031800010504 Lower Kentawka Canal Nutrients/Pesticides
031800010103 Hughes Creek Sediment,

Nutrients/Pesticides
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5.4 Targeting

Targeting is a common-sense approach used to determine the order in which watershed

restoration and protection measures will be implemented for priority HUC12s. The targeting

characteristics are factors that cannot be quantified in a mapping exercise. Rather, they indicate

the watersheds in which watershed implementation plans would most likely be feasible,

cost-effective, and successful. Professional judgment and discussion among the members of the

technical advisory group were used to rank HUC12s for targeting based on the characteristics.

Targeting characteristics are listed below.

10.

Willingness of landowners and local government to participate;

Available funding sources (some funding sources have to be allocated to
particular landuse types or parts of the state);

System responsiveness to management practices (i.e., immediate or quick
responsiveness);

Pollutant issues that can be effectively addressed with management practices. In
comparison, issues such as historical sediment loads cannot be addressed by
management practices;

Magnitude of the source and likelihood of achieving measurable benefits;
Building on locations of past and ongoing management efforts;

Public perception of the importance of water quality (i.e., public’s primary
concerns such as improved water clarity, higher property values, lower water bill,
improved recreational opportunities);

Expected growth patterns, including areas for new development and retrofitting;

Issues with permit compliance status of wastewater treatment facilities, with
consideration of the size of these facilities (higher load facilities targeted first);
and

Presence of septic tanks and onsite wastewater treatment plants in soils with
limited adsorption field suitability.

Based on discussion of the above criteria, the Technical Advisory Group selected three
high-priority HUC12s for Phase 1 restoration measures (Mill Creek-Pelahatchie Creek HUC12,
Riley Creek-Pelahatchie Creek HUC12, and Ashlog Creek-Pelahatchie Creek HUC12). One
HUC12 that was not indicated as high priority for restoration, but does have a high value for
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protection, was targeted for Phase 1 protection measures (Lake Creek-Pearl River HUC12).
Information on the targeting criteria for HUC12s in the Pelahatchie Creek watershed is provided

in Appendix L. The locations of these HUC12s are shown on Figure ES.2.
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6.0 PROTECTION AND RESTORATION GOALS

The protection and restoration goals for Ross Barnett Reservoir and its watershed reflect

the six issues driving Rezonate. Associated with the overall goals are 10-year goals. Following

adaptive management, these 10-year goals will be revised in 10-year increments.

6.1

6.2

6.3

Sediment Issue Goals

Long Term Goal: All the streams in the watershed have stable sediment regimes.

Ten-Year Goals:

o] Twenty-five percent of the streams in the Pelahatchie Creek watershed will have
stable sediment regimes in 10 years. Turbidity values in all watershed streams and
in the Reservoir are attaining water quality standards. Turbidity criteria will be
attained in those streams in the Pelahatchie Creek watershed with stable sediment
regimes in 10 years. Reservoir sediments are stabilized and no dredging is
required.

o] Dredging costs within Pelahatchie Bay will be reduced by 20% in 10 years.

Nutrient Issue Goals

Long-Term Goal: The Reservoir and watershed streams will attain numeric nutrient
criteria.

Ten-Year Goal:

o] Pelahatchie Creek will attain numeric total nitrogen and total phosphorus criteria
in 10 years.

Pathogen Issue Goals

Long-Term Goal: The Reservoir and watershed streams will attain primary and
secondary contact recreation criteria for pathogens.

Ten-Year Goal:

o] Fannegusha Creek and Pelahatchie Creek attain primary and secondary contact
recreation criteria for pathogens in 10 years.
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6.4

6.5

6.6

Pesticide Issue Goals

Long-Term Goal: Pesticide and other trace organic compound concentrations, including

mixtures, will not exceed human health and aquatic life criteria.

Ten-Year Goal:

(o] Contaminants of emerging concern (CECs) in the Reservoir, including pesticides,
are quantified. Outreach and education programs are developed and implemented
to increase awareness and reduce the concentrations of these CECs.

Litter Issue Goals

Long-Term Goal: Trash index score will be less than 1.5 on a 4-point scale (larger
numerical scores mean more trash and litter accumulation) in the Reservoir or along its
shoreline from the Low-Head Dam upstream to the downstream dam.

Ten-Year Goal:

o] The volume of trash collected and disposed by PRVWSD will decrease by 50% in
10 years.

Invasive Species Issue Goals

Long-Term Goal: Invasive wetland/aquatic species will account for less than 2% of the
aquatic vegetation in the Reservoir and its primary tributaries.

Ten-Year Goal:

o] There will be no increase in the incidence of invasive species in the Reservoir,
Pelahatchie Bay, and its primary tributaries over the next 10 years.

o] Aggressively manage new invasive plant species to prevent their establishment in
the context of early detection and rapid response.
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7.0 PROTECTION AND RESTORATION MEASURES

7.1  Introduction

Management strategies define the specific activities that must take place in order to move
towards meeting watershed restoration and protection goals. The concept of green infrastructure,
a cost-effective, sustainable, and environmentally friendly approach to stormwater management,
encompasses many of the management strategies recommended for the Reservoir watershed.
Green infrastructure has come to refer to stormwater management measures that utilize natural or
engineered systems that mimic natural landscapes to capture, clean, and reduce stormwater
runoff through plant, soil, and biological processes. These measures may be used for new urban
development or retrofits, to enhance existing pasture lands or row-crop fields, and to restore
disturbed rural areas.

Green infrastructure measures are designed to treat rain water close to the area where it
falls with designs that infiltrate and evaporate stormwater, use plants and soil to remove
pollutants, and allow for beneficial uses of excess stormwater. Green infrastructure principles
differ from traditional development, which involves “hard infrastructure” such as curbs, gutters,
and pipes that capture stormwater from impervious areas and quickly convey it into drainage
ditches and stormwater ponds with little treatment. Stormwater ponds control runoff rate, but do
little to reduce the total runoff volume produced. In many cases, green infrastructure practices
such as bioretention basins and vegetated swales can improve the pollutant removal efficiency
and decrease maintenance costs of hard infrastructure.

This Plan includes nine overarching management strategies for the Reservoir watershed.
These strategies incorporate green infrastructure management principals to achieve water quality
goals. The strategies were introduced in the Executive Summary and are summarized below.

This section of the Plan discusses how these strategies can be applied in the Reservoir watershed.

1. Maintain, and restore where possible, the existing riparian buffer zones along the
Reservoir shoreline and the banks of tributaries.

2. Do not remove vegetation or disturb soils, if possible. If disturbed, minimize the
exposure time of bare soils.
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3. Control urban runoff within sites where it is generated, and reduce the quantity of
stormwater and pollutants through capture, infiltration, and evapotranspiration.

4. Use natural, bioengineering techniques to repair failing streambanks and eroding
gullies.

5. Adopt new ordinances or expand existing ordinances regulating land

development, stormwater management, and landscaping if voluntary measures are
shown to be insufficient.

6. Continue public outreach and education by implementing the activities
recommended in the Comprehensive Education and Outreach Plan for Rezonate!
for each targeted audience.

7. Work with federal, state, and local agencies to support conservation activities that
are in progress on forested and agricultural lands and animal production.

8. Develop and implement an incentive program to encourage the voluntary use of
green infrastructure management measures.

9. Focus Phase 1 restoration and protection efforts on targeted HUC12
subwatersheds.

7.1.1 Planning Considerations

There are many factors that need to be considered before selecting green infrastructure
measures for specific areas. These include land availability and the acceptability of the measures
to landowners. Without the participation of willing landowners, the measures cannot be installed.
Installing green infrastructure measures requires specialized planning and consideration of

several factors:

. Soil types and infiltration capacity;

. Hydrology, including drainage area, slope, and water table depth;
) Vegetation inhabiting the area in former years; and

. Proper construction sequencing to avoid compacting of the soils.

The installation cost of green infrastructure measures along with annual maintenance
costs are important considerations. Developers may consider the initial cost of these measures to

be more expensive compared to traditional development methods. However, the use of green
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infrastructure has been shown to increase property values and decrease the cost of stormwater

management and treatment systems®.

7.1.2 Benefits of Management Measures

The benefits of management measures can be measured in terms of (1) decreased
pollutant loads (measured in mass or percentage), (2) reduced stormwater quantity, and
(3) fewer pollutant sources such as impervious surfaces, streams without buffer zones, failing
septic tanks, etc. The expected load reductions for this Plan will be based primarily on literature
values for the percent pollutant reduction expected as a result of management measures.

Although they are based on current science, literature values should be used with caution
because the efficiency of management measures is highly dependent on site-specific
characteristics including input loads, soil types, existing vegetation, and storm intensity and
duration. Often literature values suggest a range of expected pollutant reductions. Studies
indicate that the performance of many measures is highly dependent on the influent
concentration, such that percent removal is generally greater when influent concentrations are
higher (American Society of Civil Engineers [ASCE] and EPA 2000). There are no known
studies of best management practice (BMP) efficiencies available for the Reservoir watershed
and very few for the southeastern United States. Most BMP performance studies have been
conducted in the northeastern United States, concentrated in the Chesapeake Bay region.

There are other benefits of management measures that are not easily calculated, but
should be considered in the overall effect. These include indirect benefits associated with
business development, increased tax revenues and jobs, recreation and tourism opportunities, and
health. Studies have shown that green restoration and protection of the natural environment
increases property values, lowers crime through increased community pride and citizen

interaction, and fosters healthier communities (Benedict and McMahon 1996).

2 EPA 2011. Managing Wet Weather with Green Infrastructure. Available online at
http://cfpub.epa.gov/npdes/home.cfm?program_id=298
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7.2  Existing Measures and Programs

An inventory of management measures and programs currently in place within the
Reservoir watershed is needed in order to identify opportunities to build upon ongoing projects
and identify pollutant sources or areas where more work is needed. Past activities include
improvement projects in two subwatersheds: Mill Creek and Fannegusha Creek. Ongoing
activities include stormwater management programs in urban areas, Reservoir management
programs conducted by PRVWSD, regulatory management of wastewater, and Farm Bill
programs that provide cost-share funds for measures in rural areas. Existing watershed

management activities are described in Appendix M.

7.3 Recommended Management Measures for the Watershed
There are many management measures applicable for restoration and protection of the
Reservoir watershed. These measures can be categorized according to the land areas where they

may be applied, as follows.

Upland green infrastructure and urban management measures,
Instream management measures,
In-Reservoir management measures,

1

2

3

4. Enforceable mechanisms for developed areas,

5 Forest land and timber-harvesting measures, and
6

Conservation measures for lands used for agricultural production (pasture, row
crops, and animal growing).

Tables 7.1 through 7.6 list specific measures in each category and indicate the landuses
where the measure can be effectively implemented. Appendix N includes Fact Sheets that
describe these measures in detail. Fact sheets include design considerations, applicability,
pollutant removal efficiency, cost, benefits, limitations, and education needs. MDEQ’s Planning
and Design Manual for the Control of Erosion, Sediment, and Stormwater also contains detailed

information on design requirements for many of these measures (MDEQ 2011).
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Table 7.1. Upland green infrastructure and urban management measures.

Forest
Pasture
Shrubland
Cropland
Water
Wetland

Management Measure
Bioretention areas/rain gardens
Stormwater detention/retention basins
Infiltration systems
Constructed stormwater wetlands X
Pervious pavement
Water quality swales/bioswales
Grassed swales
Vegetated filter strips and level spreaders
Green roofs
Rain barrels/cisterns
Restored riparian buffer/vegetative buffers
Planned Unit Developments (also called cluster developments)
Preservation of vegetation/trees on urban sites
BMPs for pesticide and fertilizer application
Disconnected impervious areas

XX [X]|X

XX XX XXX XXX XX [ X [ X[ X |Developed

Table 7.2. Instream management measures.

Forest
Developed
Pasture
Shrubland
Cropland
Water
Wetland

Management Measure
Vegetative stream bank protection/stabilization:
Straw matting
Live stakes
Live fascines and poles/posts
Branch packings
Coconut fiber rolls
Live cribwall
Stones/rock armor rip-rap with erosion-control fabric
Dry stone walls
Gabions
Gulley stabilization/repair X | X | X | X | X

Note:  All types of vegetated stream bank stabilization applicable to streams within the indicated landuse types.
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Table 7.3. In-Reservoir management measures.

Forest
Pasture
Shrubland
Cropland

Management Measure

X |Developed

Restoration/replanting of reservoir shoreline riparian areas

Disposal methods of dredge material for beneficial use

Sand bar litter collection

Herbicide application for aquatic invasive species control

X[ X[ XXX MWetland

Acrtificial wetlands for shoreline protection

XX [X[X|X[X [Water

Floating islands (Schwimmkampen islands)

Table 7.4. Enforceable measures for developed areas.

Forest
Pasture
Shrubland
Cropland
Water
Wetland

Management Measure

Stormwater management plans for cities and counties (MS4)

Improved stormwater pollution prevention plans (SWPPPs) for
construction sites and surface mines

Zoning requirements for open space and green space

XX

Landscaping ordinances

X|X|X| X [X|Developed

Overlay district

Boat holding tank inspections

Litter ordinances X

X

X

X

X
XX [X]X

X

Improved wastewater treatment

Table 7.5. Forest land and timber harvesting measures.

hoj ©
Sl o| &2 =
29S| 5|2 |2 5|3
$ [3) 3 = o ot —_
S| | 8| E|8|8|¢8
Management Measure Tlaoldl&s&lol=2]=2
Properly designed skid trails and landings X
Streamside management zones X X | X
Forest regeneration X
Conservation easements X X
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Table 7.6. Conservation measures for lands in agricultural production.

Forest
Developed
Shrubland
Cropland
Water
Wetland

Management Measure
Fencing of pastures (interior to facilitate rotational
grazing)
Alternative water sources for pasture
Livestock stream crossing
Row-crop residue management
Cover crops
Terraces
Grade stabilization structures X
Riparian buffer zones
Field borders X*
Filter strips
Animal mortality facilities**
Poultry litter transport
Nutrient management plans”

Integrated pest management X

*Pasture areas must be fenced to prevent damage from animal access.
**CAFOs/AFOs

X|X| X [Pasture

XX

DX XXX XXX X X X X

X|X[X
XX [X

7.3.1 Upland Green Infrastructure and Urban Management Measures

Urban development in the watershed is concentrated near the Reservoir, in Madison and
Rankin counties, and a few cities located further upstream (Carthage, Forest, Koscuisko,
Louisville, Pelahatchie, and Philadelphia). Conversion of land from undisturbed forest to urban
areas results in increased peak flows during storm events and a higher frequency of
channel-forming flows. Research has shown that the discharge associated with storm events
increases significantly in urban streams. Higher flows in urban streams increase sediment loads,
destabilize stream banks, resuspend sediment in stream beds, and increase sediment transport to
the Reservoir. Selected upland management measures and their applicability in the Reservoir

watershed are described in Appendix O. Local governments in cooperation with resource

® Fact Sheet for this practice available from NRCS Conservation Practice Standards
http://www.nrcs.usda.gov/technical/standards/nhcp.html

* Ibid

> Ibid
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agencies (NRCS, MSWCC, MDEQ) should strive toward implementing these practices in the
Reservoir watershed.

As discussed previously, green infrastructure management measures are designed to treat
stormwater in place through infiltration and evapotranspiration. Properly designed measures
should be able to meet specific criteria for retention, detention, erosion and sediment control, and
water quality planning. The criteria are given in Appendix S.

7.3.2 Local Policy to Promote Green Infrastructure Management Measures

Local ordinances, zoning requirements, stormwater management plans, and
comprehensive plans play an important role in the use of green infrastructure in developing
urban areas. Local policies can promote use of green infrastructure by treating it as “standard
practice” rather than an alternative design. Local governments interested in promoting green
infrastructure should begin by reviewing their current policies. As an initial step, governments in
the Reservoir watershed can compare their policies to the Checklist of Recommended Elements
to Promote Green Infrastructure (Table Q.1 in Appendix O). The checklist contains elements
needed in local policies to facilitate an effective green infrastructure program. Additional
resources to assist local governments are included in Appendix O.

One highly recommended activity is that local governments form and actively participate
in a local consortium of stormwater managers. The consortium would improve communication,
collaboration, and shared education programs among governments in the Reservoir watershed.
This would result in consistent programs for the watershed and potential cost savings by sharing

training events and materials.

7.3.3 Stream Bank Restoration

The recommended approach for restoring eroding and failing stream banks relies heavily
on natural stream channel design. This approach, commonly called bioengineering, combines
structural components and native plant material to establish a dense living vegetation system in
order to protect, as well as stabilize, stream banks and buffer zones. Bioengineering restoration
projects use a combination of structural and biological practices integrated with ecological

concepts to construct living plant communities that perform erosion, sediment, and flood control
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when established. These projects use native plant growth to achieve pollutant reduction and bank
stability (i.e., they expedite the recovery/restoration process by reestablishing native plant
communities and stabilizing damaged banks after structures such as erosion control blankets, log
revetments, coconut logs, etc., have decomposed). The costs of installing bioengineering stream
bank restoration can be expensive at first if local contractors are not familiar with these methods,
but costs are normally much cheaper than traditional erosion control methods. Specific methods
of bioengineering are described in the Fact Sheets in Appendix N. Local governments should
consider using these methods in place of traditional bank grading and rip-rap. Agencies such as
NRCS, the National Sedimentation Laboratory, and MDEQ may be able to provide technical

assistance.

7.3.4 In-Reservoir and Shoreline Management

Management measures needed for the Reservoir include reducing wind fetch and
stabilizing the lake bottom. In-reservoir structures such as breakwaters or islands can reduce
wind fetch and wind-generated waves. In-reservoir structures, however, are not a feasible
management option for the Reservoir due to high cost and navigation concerns. Establishment of
woody vegetation on the shoreline can stabilize soils and protect the shore from the energy of
wind-induced waves, although large trees take many years to become established.

Based on visual analysis of recent aerial photography, approximately 25% of the
shoreline has little or no vegetated buffer zone directly adjacent to the shore. However, there are
no identified areas with bank failures on the Reservoir shoreline. Much of the shoreline has been
stabilized with rip-rap or bulkheads. PRVWSD maintains constant water levels during the winter
and summer seasons, which reduces the potential for shoreline erosion.

Replanting shoreline areas with limited riparian vegetation has many benefits: pollutant
removal, wave reduction (if wetland vegetation), shoreline protection, and wildlife habitat
creation. The shoreline area of the Reservoir is managed by PRVWSD and individual lease
holders. Lease holders are responsible for maintaining the shoreline on their individual lots.
Rezonate project managers can provide education and technical support to help landowners

restore and maintain shoreline vegetation.
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7.3.5 Education Programs

The common thread in all recommended management measures is stakeholder education.
Implementation of many of the recommended management measures will rely on voluntary
participation. The Comprehensive Education and Outreach Plan for Rezonate includes specific
program goals and objectives for targeted audiences. The targeted audiences include the general
public, students and educators, civic groups, homeowners, developers/contractors, and decision
makers (FTN 2011). The most important actions needed to encourage participation in local
participation are summarized below. Additional details are included in the Comprehensive
Education and Outreach Plan.

. The public must begin to see the Rezonate logo, mascot, and materials on a
regular basis. This requires attending local events on a frequent basis. A list of
events are attached in the education plan, but some of note are Pepsi Pops, Dragon
Boat Races, 5k to10k running races and other sporting events held on or near the
Reservoir, and events at the Museum of Natural Science and the Children’s
Museum.

. The curriculum associated with Rezonate should be condensed into a marketable
program that can be taken into schools as one-hour programs conducted by
outside individuals for teachers and students. This will promote the use of the
extended curriculum for Curriculum Challenge for schools in the watershed area.
Project managers should partner with Keep the Reservoir Beautiful efforts to work
local schools to co-promote both efforts.

o Model areas for specific types of management measures need to be established in
different areas of the watershed. Measures include rain gardens and rain barrels,
streamside buffers, and vegetative stream bank restoration. Demonstration sites
will bring awareness of functionality and beauty as well as introduce stakeholders
to the concept of green infrastructure.

. Training workshops and/or other educational opportunities need to be held for
contractors, developers, and business and government officials. These educational
opportunities may be aligned with a certification process for stormwater
management and other sediment/ pollution control measures. They may also be
used to assist counties and cities meet education requirements for their stormwater
management plans.

7.4  Restoration and Protection Measures for Targeted HUC12s
This section describes specific recommendations for management measures needed in

subwatersheds selected for the first phase of implementation activities. Members of the
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Technical Advisory Group approved the selected subwatersheds based on prioritization and
targeting results (Section 5.0). Three subwatersheds are targeted for restoration: Mill-Pelahatchie
Creek, Riley-Pelahatchie Creek, and Ashlog-Pelahatchie Creek. One subwatershed is targeted for
protection: Lake Creek-Pearl River.

Restoration and protection objectives define the management measures needed in each
targeted subwatershed. These measures are considered to be the most critical in order to meet

water-quality goals.

7.5 Restoration Measures for Mill-Pelahatchie HUC12
The Mill-Pelahatchie subwatershed is an important location for both watershed

restoration and source water protection activities. The restoration objectives for this HUC12 are

as follows:

. Objective 1: Incorporate green infrastructure stormwater management measures
in new construction and retrofits;

o Objective 2: Coordinate with Rankin County officials in matters related to
stormwater management in developed areas;

. Objective 3: Improve stormwater controls for construction on individual lots that
are within a larger common plan of development;

o Objective 4: Stabilize disturbed soils on construction sites and surface mines by
quickly replanting with native grasses and other vegetation;

. Objective 5: Identify and restore shoreline and streamside buffer zones and banks
in needed areas, and repair eroding gullies; and

. Objective 6: Leave undisturbed vegetated areas (green space) and
shoreline/streamside buffer zones within new developments.

. Objective 7: Develop an incentive program to encourage use of green

infrastructure management practices.

The total area of this HUC12 is 18,176 acres (approximately 28 square miles).
Hydrologic soil group (HSG) classifications are needed to determine the feasible management
measures for a particular area. Infiltration measures will work well on soil types A and B (very

well and well-drained soil types). Soil types C and D have low infiltration capacities and will
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accommodate practices that require holding water. Landuse summary by HSG within the

subwatershed is presented in Table 7.7 and on Figures 7.1 and 7.2. There is no type A soil in this

subwatershed.

Table 7.7. Landuse and HSG types for the Mill-Pelahatchie HUC12,

No Data
Available® | HSG Type B® | HSG Types C® and D Total

Landuse (acres) (acres) (acres) (acres)
Water 1,599 41 207 1,847
Agricultural Crops 5 18 245 268
Pasture/Grassland 52 409 1,681 2,142
Developed 130 814 3,786 4,730
Forest/Woodland 46 1,664 3,777 5,487
Shrubland 66 585 1,465 2,116
Wetlands 278 220 1,088 1,586
Total 2,176 3,751 12,249 18,176

Notes:

(1) HSG data are not available for some areas, that are located on or near a waterbody. These areas are shown on Figure 7.2.
(2) Type B soils are well-drained.
(3) Type C soils have moderate infiltration capacity.

(4) Type D soils have little or no infiltration capacity.
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The Mill Creek-Pelahatchie HUC12 contains the highest percentage of impervious
surface area within the Reservoir’s drainage area (7.4% based on 2006 NLCD; see
Section 2.2.3). Increased erosion is presently occurring on upland areas in Rankin County as well
as along the banks and in the beds of Mill Creek and Turtle Creek. Rapid development near these
creeks has resulted in the removal of natural vegetation, leaving exposed soils and causing
elevated wash loads of sediment from construction sites. Homeowners along the Pelahatchie Bay
shoreline have complained of poor water clarity and reduced water depth due to settling of
suspended sediments.

It is likely that a significant amount of sediments are presently stored in the channels and
floodplains of Mill Creek and other tributaries. These sediments originate from erosion
associated with past landuses such as row-crop agriculture and development that occurred prior
to regulatory control of construction sites®. Modeling estimates indicate that as much as 65% of
the sediments in the streams presently in this watershed can be attributed to instream sources
(i.e., bank and bed erosion), and the remainder is attributed to land use in the watershed (see
Appendix P for explanation of the model).

Sediments from erosion associated with past landuse activities are referred to as “legacy
sediments.” Legacy sediments can be resuspended and washed towards the Reservoir during
high-flow events. Eventually all of the legacy sediments will be washed downstream, but this
process may take decades or even hundreds of years (Langland and Cronin 2003).

Sediments have caused high turbidity and navigation problems in Pelahatchie Bay,
regardless of whether they are legacy sediments or originate from present-day construction sites
and surface mines. A combination of watershed erosion control and vegetative stream bank
stabilization is recommended to prevent excessive sediment wash-off into the creeks and to

reduce suspended sediment levels.

® NPDES stormwater regulations have been implemented in two phases. Phase | (1990) required stormwater permits
for construction activities impacting 5 acres or more. Phase 11 (2003) required stormwater permits for construction
activities impacting 1 acre or more.
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7.5.1 Implement Urban Green Infrastructure Stormwater Management
Measures

Several types of green infrastructure stormwater management measures are
recommended for the Mill-Pelahatchie Creek HUC12. Table 7.8 lists recommended management
measures and indicates the drainage area or distance in the watershed where each proposed
measure could be effectively applied. The areas and distances given in Table 7.8 refer to the
drainage area or distance that would generate runoff treated by the measure, not the actual
footprint of the treatment measure. Suites of measures can be used in many areas to create a
“treatment train” to increase overall pollutant removal. In this case, the areas treated by different
management measures will overlap. Table 7.8 is not intended to be an all-inclusive list of
management practices, but features green infrastructure measures that are recommended for this
subwatershed.

New development area is based on the estimated area with active construction permits
(674 acres as of August 2010) and the assumption that growth will continue at 110% of the
current rate in this area (712 acres per year) '. The areas for urban retrofits are based on the
assumption that the measures would be applied to 10% of the developed area with applicable soil
types®. Additional assumptions are listed in the notes below the table.

The areas/distances given in Table 7.8 should be interpreted as preliminary estimates of
areas where management measures may be implemented. They do not refer to specific parcels of
land. Rather, they refer to areas with the soil type and landuse where measures are feasible.
Figure 7.3 shows developed areas in the HUC12 that contain suitable soil types. Specific parcels
will be identified based on landowner willingness and funding sources available when individual

watershed implementation plans (WIPs) are developed.

" The assumed growth-rate is an estimate and has not been verified. The growth rate will be adjusted based on local
data to be obtained for individual watershed implementation plans and compared with permits issued for new
development. Information from the Central Mississippi Planning and Development District may also be used to help
refine the growth rate estimate.

® The application of management measures to 10% of developed area is an assumption based on professional
judgment. Based on review of watershed management plans in other regions, it is reasonable to assume that a
maximum of 10% of the drainage area will be treated with green infrastructure measures. Funding resources and
landowner willingness are the most common limiting factors.
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Table 7.8. Green infrastructure stormwater management measures for Mill-Pelahatchie HUC12.

Drainage Area Served by
Management Measure Estimated Pollutant Percent Reductions
Total
New Suspended| Total Total
Retrofit | Development | Solids | Nitrogen [Phosphorus

Management Measure Unit (unit) (unit/yr) (TSS) (TN) (TP) Bacteria
Bioretention areas/rain Acres | 271 41 85% | 40% 50% | No data
gardens
S;‘;irr'g‘é’)ater detention/retention | - A oos | 139 169 80% 30% 50% 70%
Infiltration systems® Acres 26 4 80% 50% 50% 90%
Constructed stormwater Acres | 132 20 80% 30% 40% | No data
wetlands
Pervious pavement® Sqft | 43,560 86,841 80% 70% 60% No data
Water quality LF | 10,000 5,000 80% 50% 50% | No data
swales/bioswales
Grassed swales'” LF 5,000 1,000 50% 20% 25% No data
Vegetated filter strips with LF | 5,000 500 40% 25% 25% | No data
level spreaders
Green roof®” #ofbldgs| N/A 10 Site-specific
Rain barrels/cisterns’” #of bldgs| 288 108 Site-specific
E’;@“gg?l;’ ban Development | o0 | /A 178 Nodata | 50% 50% | No data
Preservation of vegetation/ | scres | nyA 356 Site-specific
trees on urban sites
Home and business owner
man_agement measures for Acres 4,730 712 Site-specific
pesticide and fertilizer
application®®
Dlsc?ﬂ?ected Impervious Acres 132 40 Site-specific
areas
Notes:

1. Assume bioretention retrofits applied to 10% of the developed area with type B, and 5% of the developed area with types C
and D. Assume 20% of new development will occur on type B soils (20% of the HUC12 is type B soils) and 80% of new
development will occur on type C or D soils (80% of the HUC12 is type C or D soils). Then, assume that 10% of newly
developed areas with type B and 5% with types C and D will have bioretention systems.

2. Assume that 80% of impervious area drains into stormwater retention/detention basins, and retrofits will be needed at 10%.
Existing development is 28% impervious (HUC12 impervious area/HUC12 developed area); assume new development will be
the same (199 acres). Assume 85% of new impervious areas will drain into a stormwater detention/retention basin.

3. Assume 28% of developed area (existing and new) on type B soils is impervious (see note 2). Infiltration retrofits applied to
10% of the impervious developed area with type B soils. Assume that 10% of new impervious areas with type B soils will have
infiltration systems.

4. Constructed wetlands applied to 10% of existing developed impervious area regardless of soil type. Assume that 10% of new
impervious areas will have constructed stormwater wetlands.

5. Two demonstration projects for retrofits of impervious area with pervious pavements are recommended (2 projects at 0.5 acres
each). Assume that pervious pavement is applicable for 1% of new impervious areas.

Water quality swales distance is assumed and will be refined based on landowner participation.

Grassed swales distance is assumed and will be refined based on landowner participation.

Vegetated filter strips with level spreader is assumed and will be refined based on landowner participation.
Green roofs typically applicable only to new development, 10 demonstration projects recommended.

© © N o
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Rain barrels applied to 10% of current rooftops and 25% of new rooftops. Assume rooftops are 10% of impervious area;

buildings average 2,000 square feet.

PUD management principles used on 25% of new development.

50% of newly developed areas will use tree preservation.

Property owners in all developed areas should use pesticide and fertilizer management measures.

Approximately 28% of the currently developed area is impervious. Assume that 10% of existing impervious areas and 20%

of new developed areas are disconnected.
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Figure 7.3.  HSG type overlay with landuse in the Mill-Pelahatchie HUC12
and Riley-Pelahatchie HUC 12.

The estimated pollutant reductions are based on literature values for the effectiveness of
management practices. It is assumed, for example, that bioretention basins will remove 85% of
the sediment contained in stormwater treated within the basin.

7.5.2 Coordinate with County Officials

Coordination with local Rankin County officials will be necessary to promote the use of
green infrastructure stormwater management measures. Rezonate project managers will ensure
that the county has access to fact sheets describing green infrastructure management measures
and other reference material. The recently updated Planning and Design Manual for the Control
of Erosion, Sediment, and Stormwater (Planning and Design Manual) contains additional
information about green infrastructure measures such as open space design, protection of natural
features, street design and patterns, and urban forestry (MDEQ 2011).
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Project managers will assist county officials with reviewing the Checklist of
Recommended Elements to Promote Green Infrastructure (Appendix O) and implementing
desired changes. Implementation of the Comprehensive Education and Outreach Plan for
Rezonate will provide additional training and incentive programs to assist local decision makers

and developers/contractors.

7.5.3 Improve Stormwater Controls on Individual Lots

One of the most significant problems within developing areas near the Reservoir is
improper installation and maintenance of construction BMPs on individual lots within
subdivisions. Education for developers/contractors and increased presence of regulatory
authority is needed to improve compliance. The City of Flowood is already working to
implement these measures (City of Flowood Public Works Director, February 2011).

Education is needed to promote understanding of the importance of controlling sediments
on construction sites. Developers and contractors must take daily responsibility for proper
maintenance of construction site BMPs and must be aware that they are working within the
Reservoir watershed and that pollutants from construction sites in this watershed negatively
impact the quality of its water used for drinking and recreation.

Local governments in this watershed are positioned to provide oversight of installation
and maintenance of construction site erosion and sediment control measures through existing
local stormwater plans and related ordinances. Local governments in cooperation with staff
members involved with MDEQ’s Ross Barnett Reservoir Stormwater Compliance Initiative will
continue to conduct frequent inspections of construction sites in this subwatershed and issue
penalties when needed. The current activities of the Stormwater Compliance Initiative are

discussed in Appendix H, Section 1.2.

7.5.4 Stabilize Disturbed Soils

Much of the soil in this subwatershed is silt loam classified by NRCS as “highly
erodible.” Consequently, it is imperative to stabilize exposed soils on construction sites as soon
as possible after clearing and grading. Proper sequencing of activities on construction sites is the

method most commonly used to minimize soil exposure. In this method, only areas scheduled for
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immediate construction activities are cleared, instead of clearing the entire site at one time. A
plan for construction sequencing is required in SWPPPs. Specifications for this management
practice are included in MDEQ’s Planning and Design Manual (MDEQ 2011). Contractors and
developers working within the Reservoir watershed must carefully consider their construction
sequencing plan and take special precautions to minimize the exposure of highly erosive soils.

The recently proposed Construction General Permit by EPA? calls for immediately
stabilizing areas where earthwork will stop for more than 7 days, or has been completed.
Stabilizing measures (soil conditioning, seeding, mulching or non-vegetative techniques) must be
installed within 3 days of stopping or completing work. MDEQ’s Large Construction
Stormwater Permit'® allows for a stop-work period of 14 days before stabilization is required,
and allows 7 days to install stabilizing measures.

Surface mining sites must fully comply with MDEQ requirements for site stabilization
and BMPs for erosion and sediment control. Presently there are three permitted surface mines in
this subwatershed. MDEQ’s Stormwater Compliance Initiative has issued fines for mines in the
Pelahatchie Creek watershed that were operating without proper management practices, and
identified several unpermitted surface mines (Appendix H). MDEQ continues to work with
existing mine operators to improve stormwater control. In order to reduce sediments originating
from erosive soils near the Reservoir, MDEQ might consider limiting future surface mining
activities allowed in this HUC12. If the facility is granted a permit, MDEQ should conduct an
extensive review of the facility’s SWPPP prior to the issuance of permits and perform frequent

inspections (at least every other month and following heavy rain events) during operation.

7.5.5 Restore Stream Banks and Buffer Zones and Repair Gullies
Table 7.9 lists management measures for stream banks and gullies in the Mill-Pelahatchie
HUC12. The table includes preliminary estimates of stream length where restoration measures

may be needed. Specific areas will be identified during the development of WIPs.

® http://cfpub.epa.gov/npdes/stormwater/cgp.cfm
19 http://deq.state.ms.us/MDEQ.nsf/page/epd_epdgeneral?OpenDocument
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Table 7.9. Stream-bank and gulley management measures for the Mill-Pelahatchie HUC12.

Length of Management
Measures Pollutant Percent Reductions

Management Measure Unit Treatment Extent| TSS | TN | TP |[Bacteria
Vegetative stream-bank .
protection/stabilization using Lm(ear:)f eet 2,528 90% dNa?a dli'?a N/A
bioengineering measures'®)
Gulley stabilization/repair'® LF 500 Site-specific
e bts® | L | or | oo | ams a5 nocas

Notes:

1.  Assume that vegetative stream-bank stabilization measures are needed along 10% of the sediment TMDL segments in the
Mill-Pelahatchie HUC12 (528 ft), along with 1,000 ft of Mill Creek and 1,000 ft of Turtle Creek. Bioengineering measures
should remove nearly 100% of the TSS at each location.

2. Gullies based on assumed length; will be revised based on field reconnaissance.

Assume restored riparian buffer zones needed along 25% of all streams; total stream distance in the Mill-Pelahatchie
HUC12 is 5.1 miles. The 25% assumption was chosen because approximately 25% of the watershed is developed. For cost
estimates, we assumed that half of the streams would need restoration on both sides and half would need restoration on one
side only.

Excessive bank erosion and loss of stream-bank vegetation has been observed in many
streams in this HUC12 including Mill Creek (Figures 7.4 and 7.5). As of May 2011, planning is
underway for a project to stabilize a 350-ft section of Mill Creek located just south of Spillway
Road (depicted on Figure 7.4). This is one of a few sites in the subwatershed being considered
for vegetative- and soil-bioengineering stabilization techniques

Vegetative stabilization and soil bioengineering techniques are recommended for streams
in this watershed. Based on preliminary analysis, longitudinal rock dikes built parallel to the
stream may be needed to prevent further bank scouring and stabilize bank toes. Instream
structures (jetties made of posts, logs, or rock) may be needed to protect stream banks in curves
by reducing high-velocity currents that occur during peak flows. Soil stabilization (using coir
fiber, brush layering, and erosion control matting) may be needed to provide substrate for
vegetative stabilization measures and to capture sediment and dissipate energy. Native plant
materials and grasses should be planted on the stabilized stream bank. Specific engineering plans
will be needed for sites once they are selected. Implementing these techniques will require a
coordinated effort between the property owners, technical resource agencies, and entities
providing funding.
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Figure 7.5. Mill Creek behind Hidden Hills subdivision, looking upstream.
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The Rankin County Board of Supervisors recently completed bank stabilization on
portions of Mill Creek near residential areas. The stabilization work consisted of bank grading
and placement of rip-rap on the banks. This type of stabilization is effective. However, it often
leaves stream channels without riparian zones that regulate temperature (via shading) and
provide wildlife habitat (Figure 7.6). Rankin County is planning to work with adjacent property
owners to replant vegetation in this section of Mill Creek (George Bobo, Rankin County Road

Manager, May 2011, personal communication).

Figure 7.6. Mill Creek stabilized with rip-rap.
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Rezonate project managers will work with Rankin County officials and local
stakeholders to identify additional locations where stream-bank stabilization measures are
needed. Field reconnaissance (i.e., visual observation conducted by walking along streams) is the
best method to identify locations where stream-bank stabilization is needed. However, field
reconnaissance is time-consuming and difficult when streams are not readily accessible. The
Rankin County Board of Supervisors conducted low-level aerial photography in portions of
Rankin County on two recent occasions™. It may be possible to identify stream segments with
insufficient riparian vegetation and locations of active bank failures with a close examination of

the following sets of high-resolution aerial photographs:

. High-resolution aerial photographs of Mill Creek watershed collected in the fall
of 2006,

. High-resolution aerial photographs of Rankin County collected in the fall of 2008,
and

. Two-foot topography contours developed using LIDAR data for all of Rankin
County based on the 2008 photos.

A sediment budget that delineates upland and instream sources would be helpful to
identify specific locations where management measures are needed. However, attributing
cumulative sediment loads to individual sources is difficult without detailed information. A
literature review (Appendix Q) describes the information and methods used to develop sediment
budgets in other parts of Mississippi and other states.

The Technical Advisory Group reviewed a scope of work and cost estimate to develop a
sediment budget for the Reservoir watershed (prepared by the Bidenharn Group, Appendix R).
This proposal includes collecting a geo-referenced, aerial video and ground-truthing selected
areas to pinpoint locations of significant sediment sources in the watershed. At this time, the
group has not made a decision on whether to move forward with this work.

Gullies tend to form easily on any area of exposed soil, due to the highly erosive nature
of soils in the Reservoir watershed. Once formed, gullies typically grow with time and will

continue down-cutting until resistant material is reached. They also expand laterally as they

1 photography can be obtained by contacting Lance Cooper, Rankin County Tax Assessor’s Office.
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deepen, making them a major sediment source. Presently, there is not an inventory of gullies in
need of repair in the Reservoir watershed. Rezonate project managers will work with county
officials and local citizens to identify locations. The fact sheet on gully repair (Appendix N)

describes repair methods for gullies of various sizes.

7.5.6 Maintain Green Space and Undisturbed Streamside Buffer Zones

The current zoning ordinance in this watershed includes requirements for open space.
The amount of land designated as open space varies within each particular zone, but ranges from
15% to 30%. Open space is defined as “parcels of land not occupied by dwellings or residential
structures, accessory structures and yards ... and which is permanently maintained in a suitable
state for the shared enjoyment by the owners and/or occupants.”?

The undeveloped, “green™ portions of the open space (i.e., areas left as natural vegetation
and trees) are important for water quality because they reduce and treat stormwater. Structures
such as tennis courts and swimming pools may be built in open space and offer valuable
recreational and social benefits for residents. However, they reduce the amount of open area that
is left as green space.

Current zoning ordinances do not specify the amount of the open area that must be left as
green space. Rules to limit impervious area in future developments would reduce the quantity of
stormwater generated from future development. Model ordinances suggest that 50% of open area
should be preserved as green space™.

The City of Flowood has zoned some areas as land conservation areas™. Zoning
ordinances limit certain uses of the conservation areas. The areas are reserved for future growth
once the city has established streets and utilities in these areas. This ordinance is intended to
encourage development in parts of the city that are already served by streets and utilities. This
provision is consistent with green infrastructure principles because it reserves large tracts of

undeveloped land and encourages urban growth in an orderly manner. Rankin County has zoned

12 Zoning Ordinance of Rankin County, Mississippi, Revised December 2010. Available online at
http://www.rankincounty.org/

13 Open Space Model Ordinance. Center for Watershed Protection. http://www.stormwatercenter.net
Y http://www.ci.flowood.ms.us/ZoningMap.asp
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some areas as Planned Urban Developments (PUDs). PUDs preserve open space in subdivisions
by allowing smaller lot sizes.

Maintaining vegetated buffer zones along drainage channels and streams is an effective
way to remove pollutants from stormwater and protect stream channels from degradation. Buffer
zones are highly cost-efficient if disturbance of the buffer zone is initially avoided. Buffer zones
for streams have been shown to be one of the most effective methods of reducing water pollution
and sedimentation in streams (Department of Defense 2004, Fisher and Fischenich 2000, and
Mississippi Forestry Commission [MFC] 2002). Additional regulatory controls to prevent
disturbance of riparian buffer zones in new developments is recommended for the
Mill-Pelahatchie HUC12. Although they represent an additional level of regulatory control,
buffer zone requirements for new developments could be easily incorporated into the
review/approval process for site development plans. They could be added as an item for

inspections that are already required for sites under construction.

7.5.7 Develop and Implement an Incentive Program

Many of the management measures recommended for this subwatershed will depend on
the willingness of individual landowners to implement them on their property, often at their own
expense. Cost-sharing programs for urban areas are not widely available. Because of this, it will
be important to provide an incentive program to encourage adoption. Possible incentives include
tax credits, expedited permit approval, grants, awards, and recognition. There are also many
benefits of green infrastructure stormwater management practices, including reduced stormwater
treatment costs and community benefits such as increased recreational opportunities and
aesthetics.

As a first step, Rezonate project managers must work with Rankin County to develop the
program. There are several resources available to assist local governments in developing an
incentive program, including EPA’s Managing Wet Weather with Green Infrastructure

Municipal Handbook: Incentive Mechanisms. *°

1 http://www.epa.gov/npdes/pubs/gi_munichandbook_incentives.pdf
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7.5.8 Cost Estimates for Mill-Pelahatchie HUC12 Objectives
Initial estimates of the cost to implement the management measures recommended for

this subwatershed have been developed. Table 7.10 includes a summary of costs for
implementing the management measures recommended for the Mill-Pelahatchie HUC12. Costs
are based on literature-derived values for installation of structural and vegetative management
measures, given in Appendix T (Table 7.10). Cost estimates should be considered preliminary,

and will be refined within WIPs.

Table 7.10. Preliminary cost estimates for Mill-Pelahatchie HUC12.

Retrofit Cost
Management (implemented | New Development
Measure over 10 years) Cost (per year) Notes
Green infrastructure .
stormwater $6.354.485 $3.517.866 Costs calculated from Appendix T
and Table 7.8.
management measures
Cost based on 498 acres per year
Improved stormwater f devel
controls on individual (7.12 acres of new development,
o - $1,012,820 with 30% reserved for green space)
lots/stabilize disturbed
. at a cost of $2,000 per acre for
soils .
improved stormwater controls.
Estimates for restored banks and
buffers are based on Table 7.9 and
Restored stream banks Appendix T. Cost for gullies not
$494,053 -- . >
and buffers included because repair costs can
only be estimated on a site-specific
basis.
Cost based on 30% of new
Maintained green B $16.020 development reserved for green
space and buffers ' space (214 acres) at a cost of $75
per acre per year (see Appendix T).
TOTAL $6,848,539 $4,546,706

Notes:

Costs for the coordination with county officials (Section 7.5.2) and an incentive program (Section 7.5.3) are included in the
budget for the Comprehensive Education and Outreach Plan for Rezonate!.

7.6

Restoration Measures for Riley-Pelahatchie HUC12

The Riley-Pelahatchie subwatershed is located adjacent to the Mill-Pelahatchie

subwatershed. It presently contains some development extending from the City of Flowood and

the area near Fannin. New development in this HUC12 must be planned and managed in the
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same manner recommended for the Mill-Pelahatchie HUC12. This HUC12 also contains large

forest and pasture areas. The restoration objectives for this HUC12 are as follows:

Objective 1: Address compliance issues at the Reservoir East publicly owned
treatment works (POTW) and encourage all new homes and buildings to connect
to a central sewer system (most soils are not suitable for septic tanks),

Objective 2: Incorporate green infrastructure stormwater management measures
in new construction,

Objective 3: Preserve streamside buffers and green space as new development
expands to this area,

Objective 4: Stabilize disturbed soils on construction and surface mining sites by
quickly replanting with native grasses and other vegetation,

Objective 5: Implement pasture management measures on all areas with willing
landowners, and

Objective 6: Encourage participation in forestry stewardship programs.

The total area of this HUC12 is 33,292 acres (approximately 52 square miles). Land use

summary by HSG type within the watershed is presented in Table 7.11 and on Figures 7.7

and 7.8.
Table 7.11. Landuse and HSG type for the Riley-Pelahatchie HUC12.
No Data Available | HSG Type B | HSG Types C and D Total
Landuse (acres) (acres) (acres) (acres)
Water 10 49 160 219
Agricultural Crops 0 2 444 446
Pasture/Grassland 30 251 5,007 5,288
Developed 2 130 1,402 1,534
Forest/Woodland 40 1,862 14,543 16,445
Shrubland 9 487 3,869 4,365
Wetlands 66 284 4,645 4,995
Total 157 3,065 30,070 33,292
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7.6.1 Address Wastewater Issues

Wastewater issues in the Riley-Pelahatchie subwatershed include both centralized and
onsite treatment systems. The Reservoir East Wastewater Treatment Plant (\WWTP) has had past
permit compliance issues and operational problems and has been the subject of several public
complaints (CDM 2010). This facility discharges into Pelahatchie Creek, approximately 4 miles
upstream of Pelahatchie Bay. Because it discharges upstream of a waterbody that is used for
drinking water supply and contact recreation, MDEQ must quickly move forward to address
complaints and compliance issues. The Ross Barnett Reservoir Pathogen Source Assessment and
Wastewater Management Plan (Wastewater Plan) recommends decommissioning the facility and
connecting it to a regional wastewater treatment system when a connection becomes available.
Those areas that remain on septic tanks will be targeted for homeowner education programs to
teach proper septic tank installation and maintenance.

Opportunities to improve onsite wastewater treatment in this subwatershed include
increasing availability of a central wastewater collection system and improving performance of
existing onsite treatment systems. A new wastewater collection line is planned for the eastern
shore of the Reservoir that will connect to the City of Jackson’s WWTP (located in the Pearl
River downstream of the Reservoir). The new collection line may allow homes and businesses
currently served by onsite wastewater treatment systems to connect to the central collection and
treatment system.

Septic systems are viable options for treating wastewater in rural areas as long as they are
properly maintained. However, the Wastewater Plan indicated that as many as 65% of the septic
tanks in this area may be failing due to poor soil conditions. Decentralized wastewater treatment
systems are an option for areas that are currently served by septic tanks (subdivisions,
businesses, and schools). Decentralized systems work well in areas that are already served by
septic systems and need to improve wastewater treatment. In this case, the septic tank provides
primary treatment (solids settling) from individual homes. After primary treatment, water from
many systems is collected, treated through additional processes, and disposed of through
methods such as underground drip irrigation.

The Wastewater Plan identifies subdivisions located near the Reservoir that are now

served by septic systems. Presently, there are 16 subdivions (Baker Lane Farms, Biltmore
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Estates, Fox Run, Holly Bush, Kitty Hawk, Lake Harbor Estates, Langford Farms, LeBourgeois
Estates, Mellowmeade, North Brandon Ridge, North Brandon Estates, Oak Ridge Estates, Old
Fannin, Persimmion Creek, Shenandoah Estates, and Virginia Valley) and several unnamed
high-density residential areas that are not served by central sewer systems. Based on current
records, these subdivisions contain 625 homes with the potential to contain approximately
1,000 homes when the subdivisions are fully built. These areas would be good candidates for
decentralized systems as well as homeowner education programs about properly maintaining

septic systems.

7.6.2 Implement Green Infrastructure Stormwater Management Measures

Potential areas for implementation of green infrastructure stormwater management
measures in the Riley-Pelahatchie Creek HUC12 were estimated using assumptions similar to
those used for the Mill-Pelahatchie Creek HUC12. Table 7.12 lists recommended management
measures and indicates the drainage area or distance potentially served by each type of measure.

New development areas are based on the estimated area with active construction permits
(240 acres as of August 2010) and the assumption that growth will continue at 110% of the
current rate in this area (264 acres per year). The areas for urban retrofits are based on the
assumption that measures are applicable to 10% of the developed area with applicable soil types.
Additional assumptions are listed in the notes below the table.

The areas/distances given in Table 7.12 are preliminary estimates of areas where
management measures may be implemented. They do not refer to specific parcels of land.
Rather, they refer to areas with the soil type and landuse where the measure is feasible.

Figure 7.3 shows developed areas in the HUC12 that contain suitable soil types. Specific parcels
will be identified based on landowner willingness and funding sources available when individual

WIPs are developed.
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Table 7.12.  Green infrastructure stormwater management measures for Riley-Pelahatchie

HUC12.
Drainage Area Served by Estimated Pollutant
Management Measure Percent Reductions
New
Retrofit | Development

Management Measure Unit (unit) (unit/yr) TSS | TN | TP [ Bacteria
Bioretention areas/rain gardens'”) Acres 83 1 85% | 40% | 50% | No data
Stormwater detention/retention basins® Acres 26 34 80% | 30% | 50% | 70%
Infiltration systems® Acres 2 0.4 80% | 50% | 50% | 90%
Constructed stormwater wetlands™ Acres 26 4 80% | 30% | 40% | No data
Pervious pavement® Acres 0.5 0.5 80% | 70% | 60% | No data
Water quality swales/bioswales® LF 5,000 500 80% | 50% | 50% | No data
Grassed swales'” LF 2,500 250 50% | 20% | 25% | No data
Vegetated filter strips with level spreaders®| LF 2,500 250 40% | 25% | 25% | No data
Green roof®” #ofbldg] NA 5 Site-specific
Rain barrels/cisterns'” #ofbldg| 57 24 Site-specific
Planned Urban Development (PUD) ™V Acres | NA 66 No data| 50% | 50% | No data
;;téz(elrz\)/atlon of vegetation/trees on urban Acres NA 132 Site-specific
Home and business owner management
measures for pesticide and fertilizer Acres | 1,534 264 Site-specific
application®®
Disconnected impervious area Acres 25 9 Site-specific
Notes:
1. Assume bioretention retrofits applied to 10% of the developed area with type B, and 5% of the developed area with types C

© © N

11.
12.
13.
14.

and D. Assume 9% of new development will occur on type B soils (9% of the HUC12 is type B soils) and 90% of new
development will occur on type C or D soils (90% of the HUC12 is type C or D soils). Then, assume that 10% of newly
developed areas with type B and 5% with type C and D will have bioretention systems.

Assume that 80% of impervious area drains into stormwater retention/detention basins, and retrofits will be needed at 10%.
Existing development is 17% impervious (HUC12 impervious area/HUC12 developed area); assume new development will be
the same (45 acres). Assume 75% of new impervious areas will drain into a stormwater detention/retention basin.

Assume 17% of developed area (existing and new) on type B soils is impervious (see note 2). Infiltration retrofits applied to
10% of the developed impervious area with type B soils. Assume that 10% of new impervious areas with type B soils will have
infiltration systems.

Constructed wetlands applied to 10% of existing developed impervious area regardless of soil type. Assume that 10% of new
impervious areas will have constructed stormwater wetlands.

One demonstration project for retrofits of impervious area with pervious pavements is recommended (one project at 0.5 acre).
Assume that pervious pavement is applicable for 1% of new impervious areas.

Estimated water quality swales distance is based on best professional judgment (BPJ) and will be refined based on landowner
participation.

Estimated grassed swales distance is based on BPJ and will be refined based on landowner participation.

Distance for vegetated filter strips with level spreader is based on BPJ and will be refined based on landowner participation.
Green roofs typically applicable only to new development; five demonstration projects recommended.

Rain barrels applied to 10% of current rooftops and 25% of new rooftops. Assume rooftop area is 10% of impervious area, and
buildings average 2,000 square feet.

PUD management principles used on 25% of new development.
50% of newly developed areas will use tree preservation.
Property owners in all developed areas should use pesticide and fertilizer management measures.

Approximately 17% of the currently developed area is impervious. Assume that 10% of existing impervious areas and
20% of new developed areas are disconnected.
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7.6.3 Maintain Undisturbed Streamside Buffer Zones in Developed Areas

Additional controls to prevent disturbance of streamside buffer zones in new
developments is highly recommended for the Riley-Pelahatchie HUC12. Although they represent
an additional level of regulatory control, buffer zone requirements for new developments could
be easily incorporated into the review/approval process for site development as the area
continues to grow. Section 7.5.6 of this Plan and Section 4.4 of Appendix O provide additional
discussion of the importance of streamside buffer zones and options for implementing them.
Table 7.13 provides a preliminary estimate of the stream length where restoration measures may
be needed. Specific areas will be identified during the development of WIPs.

Table 7.13. Streamside buffer zones in the Riley-Pelahatchie HUC12,

Length of Management Measure Pollutant Percent Reductions
Management Measure Unit Treatment Extent TSS TN TP |Bacteria
Restored riparian 0 0 0
buffer/vegetative buffers LF 6,230 60% 30% 35% | No data

Notes:  Assume restored riparian buffer zones needed along 5% of all streams; total stream distance in the Riley-Pelahatchie
HUC12 is 23.6 miles. Five percent was selected because approximately 5% of the watershed is developed.

7.6.4 Stabilize Disturbed Soils

As development continues in this watershed, it is imperative to minimize erosion from
new construction sites. Also, surface mining sites must fully comply with MDEQ requirements
for BMPs for erosion and sediment control and site restoration. Presently there are three
permitted surface mines in this subwatershed. The recommendations given in Section 7.5.4 for
the Mill-Pelahatchie HUC12 should also be applied in this HUC12 to minimize erosion and

transport of sediments from construction sites and surface mines.

7.6.5 Implement Pasture Management Measures

The Riley-Pelahatchie subwatershed includes more than 5,200 acres of pasture land.
NRCS and MSWCC have worked extensively with owners of pasture land throughout the
Pelahatchie Creek watershed to assist with nutrient management and grazing measures. Many

owners of pasture land have already implemented conservation measures on their lands including
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fencing, rotational grazing, and access control to keep livestock out of streams, coupled with
alternative water sources'®,

Although there are no poultry-growing operations located in this HUC12, it is likely that
poultry litter from other operations is transported into this subwatershed for use as fertilizer. The
use of poultry litter depends on the cost of manufactured fertilizer versus the cost of transporting
poultry litter. The NRCS poultry-litter transport cost-sharing program has made the use of
poultry litter as a fertilizer cost-effective. Although the exact number is not known, it is
reasonable to assume that 15% to 20% of pasture lands and row-crop fields receive poultry litter
as a fertilizer (Murray Fulton, February 2011, personal communication). Proper nutrient
management is necessary to protect water quality downstream of pastures treated with poultry
litter.

MDEQ reports that the most common type of complaint reported for land application of
poultry litter is odor (William Ryder, November 2010, personal communication). These
complaints are usually due to third-party users applying the litter (i.e., producers who are
purchasing the litter from a facility permitted under the National Pollutant Discharge Elimination
System (NPDES) program that is located in another subwatershed). Third-party users may be
required to develop nutrient management plans and should follow nutrient management
guidelines when applying litter to pastures.

Pasture management measures recommended for participating landowners include buffer
zones near streams and at the edge of fields. These measures enhance green infrastructure and
wildlife habitat while protecting water quality. According to NRCS, some landowners have
adopted these measures'’; however, increasing their use in this subwatershed is recommended
(Murray Fulton, NRCS, February 2011, personal communication). A cooperative effort between
NRCS and MDEQ will prioritize future projects in this HUC12. Estimated areas are given in
Table 7.14.

16 EQIP-funded practices in the entire Reservoir watershed totaled 15,542 acres of access control; 258,584 linear feet
of fence; three stream crossings; and 85 watering facilities from 2007 to 2010. It is not known how much of these
areas are located in the Riley-Pelahatchie HUC12.

" EQIP funded 7 acres of field borders and 807 acres of filter strips between 2007 and 2010. These areas apply to
the entire Reservoir watershed. Areas within individual HUC12s are not available.
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Table 7.14. Pasture management measures for Riley-Pelahatchie HUC12.

Applicability Pollutant Percent Reductions

Management Measure Unit Area | TSS| TN | TP |Bacteria
Fencing of res (interior to facili - .
rc?ta(t:ilor?a? g[::;;[#gis(’l)(l terior to facilitate Insufficient data available;
Alternative water sources for pasture® Acres 1,322 efficiency of these conservation
Livestock stream crossing® measures are site-specific.
Field borders® Acres 106 |40% | 30% | 35% | No data
Filter strips'® 40% | 30% | 35% | No data
Preserved/restored riparian buffer zones® LF 18,691 | 60% | 30% | 35% | No data
Nutrient management® Acres | 1,058 Site-specific
Notes:

1. Assume that fencing of pastures with alternative water source and stream crossings is needed in 25% of pasture land.

2. Assume field borders/filter strips are applicable to 2% of pasture areas.

3. Riparian buffer zones applicable to 15% of total length of streams. The total length of streams in the Riley-Pelahatchie
HUC12 is 23.6 miles. This assumption was selected because pasture land is 15% of the total watershed area.

4. Nutrient management applicable to 20% of pasture area. This is the assumed percentage of pasture land treated with poultry
litter.

7.6.6 Promote Forestry Stewardship
There are 16,445 acres of forested land in the Riley-Pelahatchie HUC12. Forested area

contributes significantly less runoff and nonpoint source pollutants on a per-acre basis than other
landuses. Measures recommended for forest areas will retain the function of green infrastructure
near sensitive areas and minimize the impacts of forest harvesting. A recent survey conducted by
MFC reported that 93% of the BMPs surveyed on recently harvested forest land were
implemented in accordance with the guidelines published in Mississippi’s BMPs — Best
Management Practices for Forestry in Mississippi (MFC 2011).

Conservative management of forested land in the Riley-Pelahatchie HUC12 is important
for protecting the overall watershed health and water quality of the Reservoir and its tributaries.
MFC has several programs available to assist private landowners manage their land such as the
Forest Stewardship Program and the Forest Resources Development Program (see Appendix M).
However, data from MFC show that there is very little participation in these programs within the
Riley-Pelahatchie HUC12. Increased awareness of these programs among landowners may

increase participation in this area.
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Specific forestry management measures are included in Table 7.15. Since most forest

land in the Reservoir watershed is managed by private landowners, the annual amount of forest

land harvested each year is not known. An assumed rate of 4% forest land harvested per year was
used to develop this table. This rate is based on information from MFC (MFC 2008).

Table 7.15. Forestry management measures for Riley-Pelahatchie HUC12.

Applicability Pollutant Percent Reductions

Management Measure Unit Area TSS | TN | TP | Bacteria
ggg;;gg(gesigned skid trails and | o ested acre 658 52% |70%|52%| n/a
Streamside management zones'” LF 2,462 52% [40%|52%| nla

Forest regeneration® Harvested acre 658 56% dNa;)a 56% | No data

Conservation easements®

Acres

Determined at
implementation

Insufficient data available;
efficiency of these conservation
measures are site-specific.

Notes:

1. Properly designed skid trails and landings applicable to 4% of all forest land.

2. Streamside management zones applicable for 4% of the length of the estimated length of streams in forested areas.
Estimated length of streams in forested areas is 11.7 miles (49.4% of the total stream distance; 49.4% of watershed is

forested).

3. Forest regeneration area is 4% of all forest land.
Participation in conservation easements depends on willingness of private landowners to participate.

7.6.7 Cost Estimates for Riley-Pelahatchie HUC12
Initial estimates of the cost to implement the management measures recommended for

this subwatershed have been developed. Table 7.16 includes a summary of costs for

implementing the management measures recommended for the Riley-Pelahatchie HUC12. Costs

are based on literature values for installation of management measures, provided in Appendix T.

Cost estimates will be refined during the development of WIPs.
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Table 7.16. Preliminary cost estimates for Riley-Pelahatchie HUC12.

Retrofit Cost New
Management (implemented Development
Measure over 10 years) | Cost (per year) Notes
Green infrastructure .
stormwater $1,953,501 $891.501 Costs calculated from Appendix T
and Table 7.12.
management measures
Cost based on 185 acres per year
Improved stormwater i
A (264 acres of new development, with
controls on individual
e - $369,600 30% reserved for green space) at a
lots/stabilize disturbed .
soils cost of $2,000 per acre for improved
stormwater controls.
Estimates for restored banks and
buffers are based on Table 7.13 and
Restored stream banks Appendix T. Cost for gullies not
$12,709 -- . >
and buffers included because repair costs can
only be estimated on a site-specific
basis.
Costs calculated from Appendix T
Conservation practices and Tables 7.14 and 7.15. Does not
for forestry and pasture $661,164 -- include costs for streamside
lands management zones and conservation
easements.
TOTAL $2,627,374 $1,261,191

7.7

Restoration Measures for Ashlog-Pelahatchie HUC12

The Ashlog-Pelahatchie Creek subwatershed is located in the headwaters of Pelahatchie

Creek within Rankin and Scott counties. This HUC12 was targeted for restoration because it is

located in the headwater region and contains most of the City of Pelahatchie. City leaders have

expressed interest in working to implement recommended watershed improvements. There is

some urban development in the City of Pelahatchie. However, the watershed is predominantly

forested land with some pasture and a small amount of row-crop agriculture. The restoration

objectives for this HUC12 are as follows:

. Objective 1: Incorporate green infrastructure stormwater management measures
in new construction and retrofit projects in the City of Pelahatchie,
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. Objective 2: Preserve streamside buffers and green space as development
continues in this area,

. Objective 3: Assist poultry growers to ensure that they have access to technical
expertise and cost-sharing programs needed to implement nutrient management
plans,

. Objective 4: Implement pasture management measures and BMPs for agricultural

crops on all areas with willing landowners, and

. Objective 5: Address flooding concerns through evaluation of Pelahatchie
Creek’s flow capacity.

The total area of this HUC12 is 31,817 acres (approximately 50 square miles). Land use
summary by HSG type within the watershed is presented in Table 7.17 and on Figures 7.9
and 7.10.

Table 7.17. Landuse and hydrologic soil groups for Ashlog-Pelahatchie HUC12.

No Data Available | HSG Type B |HSG TypesCand D| Total

Landuse (acres) (acres) (acres) (acres)
Water 166 68 93 327
Agricultural Crops 5 167 673 845
Pasture/Grassland 40 936 5,272 6,248
Developed 15 217 1,924 2,156
Forest/Woodland 62 3,695 12,196 15,953
Shrubland 38 937 3,240 4,215
Wetlands 19 122 1,932 2,073
Total 345 6,142 25,330 31,817
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7.7.1 Implement Green Infrastructure Stormwater Management Measures

Potential areas for green infrastructure stormwater management measure implementation
in the Ashlog-Pelahatchie HUC12 were estimated using assumptions similar to those used for the
Mill-Pelahatchie HUC12. Table 7.18 lists recommended management measures and indicates the
drainage area or distance potentially served by each proposed measure.

New development areas are based on the estimated area with active construction permits
in August 2010 and the assumption that growth will continue at 110% of that rate in this area
(66 acres per year). The areas for urban retrofits are based on the assumption that the measures
could be applied to 10% of the developed area with applicable soil types. Additional assumptions
are listed in the notes below the table.

The areas/distances given in Table 7.18 are preliminary estimates of areas where
management measures may be implemented. They do not refer to specific parcels of land.
Rather, they refer to areas with the soil type and landuse where the measure is feasible.

Figure 7.11 shows developed areas in the HUC12 that have suitable soil types within developed
areas. Specific parcels will be identified based on landowner willingness and funding sources

available when individual WIPs are developed.

7-40



October 31, 2011

Table 7.18.  Green infrastructure stormwater management measures for the

Ashlog-Pelahatchie HUC12.

Drainage Area Served by Estimated Pollutant
Management Measure Percent Reductions
10-year New
Retrofit | Development

Management Measure Unit (unit) (unit/yr) TSS TN | TP [ Bacteria
Bioretention areas/rain gardens'”) Acres 118 4 85% | 40% | 50% | No data
Stormwater detention/retention basins® | Acres 28 6 80% | 30% | 50% | 70%
Infiltration systems® Acres 3 0.1 80% | 50% | 50% | 90%
Constructed stormwater wetlands” Acres 28 1 80% | 30% | 40% | No data
Pervious pavement® Acres 0.25 0.1 80% | 70% | 60% | No data
Water quality swales/bioswales® LF 5,000 500 80% | 50% | 50% | No data
Grassed swales'” LF 2,500 250 50% | 20% | 25% | No data
Vegetate%fllter strips with level LE 2,500 250 20% | 25% | 25% | No data
spreaders
Green roof® #ofbldg | NA 5 Site-specific
Rain barrels/cisterns''® #ofbldg | 61 5 Site-specific
Planned Urban Development (PUD) Y |  Acres NA 17 No data | 50% | 50% | No data
Preserv_atio(?z)of vegetation/trees on Acres NA 33 Site-specific
urban sites
pomeowner BIEs fopesticideand | Acres | 2156 66 Site-specific
ertilizer application

Notes:

1.

© o N

11.
12.
13.

Assume bioretention retrofits applied to 10% of the developed area with type B soils, and 5% of the developed area with
types C and D. Assume 19% of new development will occur on type B soils (19% of the HUC12 is type B soil), and 80% of
new development will occur on type C or D soils (80% of the HUC12 is type C or D). Then, assume that 10% of newly
developed areas with type B and 5% with types C and D soils will have bioretention.

Assume that 80% of already developed impervious areas drain into a stormwater retention/detention basin; retrofits will be
needed at 10%. Existing development is 13% impervious (HUC12 impervious area/HUC12 developed area); assume new
development will be the same. Assume that 75% of new impervious areas will drain into a stormwater detention/retention
basin.

Assume 10% of developed area (existing and new) on type B soils is impervious (see Note 2). Infiltration retrofits applied to
10% of the impervious developed area with type B. Assume that 10% of new impervious areas with type B soil will have
infiltration.

Constructed wetlands applied to 10% of existing impervious developed area regardless of soil type. Assume that 10% of new
impervious areas will have constructed stormwater wetlands.

One demonstration project for retrofits of impervious area with pervious pavements is recommended (one project at 0.25 acre).
Assume that pervious pavement is applicable for 1% of new impervious areas.

Estimated water quality swales distance is based on BPJ and will be refined based on landowner participation.

Estimated grassed swales distance is based on BPJ and will be refined based on landowner participation.

Distance for vegetated filter strips with level spreader is based on BPJ and will be refined based on landowner participation.
Green roofs typically applicable only to new development; five demonstration projects recommended.

Rain barrels applied to 10% of current rooftops and 25% of new rooftops. Assume rooftops area is 10% of impervious area,
and buildings average 2,000 square feet.

PUD management principles used on 25% of new development.
50% of newly developed areas will use tree preservation.
Property owners in all developed areas should use pesticide and fertilizer management measures
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Figure 7.11. HSG type overlay with landuse in Ashlog-Pelahatchie HUC12.

7.7.2 Maintain Undisturbed Streamside Buffer Zones in Developed Areas

Additional controls to prevent disturbance of streamside buffer zones in new

developments is highly recommended for the Ashlog-Pelahatchie HUC12. Although they

represent an additional level of regulatory control, buffer zone requirements for new

developments could be easily incorporated into the review/approval process for site development

as the area continues to grow. Section 7.5.6 of this Plan and Section 4.4 of Appendix O provide

additional discussion of the importance of streamside buffer zones and options for their

implementation. Table 7.19 provides a preliminary estimate of the stream length where

restoration measures may be needed. Specific areas will be identified during the development of

WIPs.
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Table 7.19. Streamside buffers in Ashlog-Pelahatchie HUC12.

Length of Management Measure Pollutant Percent Reductions

Management Measure Unit Treatment Extent TSS TN TP |Bacteria

Restored riparian 0 0 0
buffer/vegetative buffers LF 8,686 00% 30% | 35% | Nodata

Notes:  Assume restored riparian buffer zones needed along 7% of all streams. Total stream distance in the Ashlog-Pelahatchie
HUC12 is 23.5 miles. Seven percent was selected because approximately 7% of the watershed is developed.

7.7.3 Assist Poultry Growing Operations

There are 11 permitted poultry-growing operations in the Ashlog-Pelahatchie Creek
subwatershed as of August 2010. According to MDEQ records, these facilities are presently in
compliance with their permit requirements. Management measures applicable to poultry
production include management of litter, waste storage facilities, and animal mortality facilities.
All poultry facilities with NPDES permits must have a comprehensive nutrient management
plan. NRCS typically assists producers in the development of these plans. Nutrient management
plans are developed on a site-specific basis and include a review of the chemical content of the
poultry litter, how and where it is applied, and the soil types on which it will be applied. NRCS
leads efforts to assist poultry operations in the state. Rezonate project managers will coordinate
with NRCS to encourage producers to implement nutrient management and other conservation

measures.

7.7.4 Promote Agricultural Management Measures

The Ashlog-Pelahatchie subwatershed includes more than 6,200 acres of pasture land.
Because there are several poultry growing operations in this subwatershed, it is likely that
poultry litter is used as fertilizer on some pasture areas. Nutrient management is an important
factor for improving water quality among owners that apply poultry litter to their fields. Pasture
management measures are discussed further in Section 7.5.6. Table 7.20 provides an estimate of

the areas where pasture management measures are applicable.
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Table 7.20. Agricultural management measures for Ashlog-Pelahatchie HUC12.

Applicability Pollutant Percent Reductions

Management Measure Unit Area | TSS| TN | TP |Bacteria
Fencing of pasture(sl)(interior to facilitate
,r:It ? tlona_ll grazing) D Acres 1,607 Insufficient data

ernative water sources for pasture

Livestock stream crossing®
Field borders® 40% | 30% | 35% | No data
Filter strips® Acres | 142 603006 | 35% | No data
Preserved/restored riparian buffer zones® LF 27,298 | 60% | 30% | 35% | No data
Nutrient management® Acres | 1,250 Site-specific

Notes:
1. Assume that fencing of pastures with alternative water source and stream crossings is needed in 25% of pasture land.

2. Field borders/filter strips are applicable to 2% of agricultural land (row crop + pasture areas).

3. Riparian buffer zones applicable to 22% of total length of streams. The total length of streams in the Ashlog-Pelahatchie
HUC12 is 23.5 miles. This assumption was selected because agricultural crops + pasture land is 22% of the total watershed
area.

4. Nutrient management applicable to 20% of pasture area. This is the assumed percentage of pasture land treated with poultry
litter.

Row-crop agriculture accounts for a small percentage of the land in this subwatershed
(approximately 845 acres, or 3%). Applicable conservation measures depend on the types of
crops that each individual producer is growing. Row-crop production in this watershed is
dominated by soybeans, winter wheat, and cotton*®. However, the crops grown year-to-year
change according to market prices. Prices for corn and soybeans have increased recently, and
more producers have been growing these crops (Patrick Vowell, MSWCC, personal
communication).

Most producers in the Reservoir watershed are already using reduced-till or no-till
systems along with residue management. Because herbicide-resistant cotton seeds are now
available, no-till systems are frequently used for cotton crops (Murray Fulton, NRCS,
February 2011, personal communication). According to NRCS, many producers have also
incorporated terraces into their fields to minimize soil and nutrient loss during storm events.

Field borders and filter strips are additional measures recommended for both row-crop
agriculture and pasture lands. These measures enhance green infrastructure; provide wildlife

habitat; and remove sediment, nutrients, and other pollutants from stormwater runoff. A field

18 Based on 2009 CDL Landuse Data
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border is typically placed around the entire outside edge of a field. Filter strips are placed on the
low end of a field, so that they will intercept the stormwater washing off of a field. The area
required for both measures is a 35-ft wide strip around the perimeter of the row-crop area or on
the low end of the field respectively'®. To minimize loss due to removing lands from planting or
grazing, these measures can be installed in shaded or wet areas that are not usually high
production areas.

Field borders and filter strips can be funded through the Conservation Reserve Program
(CRP) administered by the Farm Service Agency. It is advantageous for producers to use this
program because it allows for annual funding with respective installations on those areas where
practices were used®.

Table 7.20 gives the agricultural measures that are recommended for the
Ashlog-Pelahatchie subwatershed. In support of this Plan, NRCS and MDEQ will work to

prioritize proposed projects in this HUC12 for cost-sharing funds.

7.7.5 Evaluate Pelahatchie Creek Flow Capacity

A significant concern for the City of Pelahatchie is flooding in some portions of
Pelahatchie Creek and its tributaries. A study of the flow capacity of Pelahatchie is needed to
evaluate specific causes of flooding and recommend corrective action. The study could also
identify actions needed to improve recreational opportunities along Pelahatchie Creek. With
proper planning and management, the creek could be developed as a “blue way” to promote use

by canoers, kayakers, and hikers.

7.7.6 Cost Estimates for Ashlog-Pelahatchie Creek
Initial estimates of the cost to implement the management measures recommended for

this subwatershed have been developed. Table 7.21 includes a summary of costs for

implementing the management measures recommended for the Ashlog-Pelahatchie HUC12.

19 http://www.nrcs.usda.gov/technical/standards/nhcp.html NRCS practice codes 386 (field borders) and 393 (filer
strips)

2 As of March 2010, there were 128,000 acres enrolled in the CRP program in counties within the Reservoir
watershed. It is not known how much of this land is within the Ashlog-Pelahatchie HUC12.
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Table 7.21. Preliminary cost estimates for Ashlog-Pelahatchie HUC12.

Retrofit Cost New
(implemented over| Development

Management Measure 10 years) Cost (per year) Notes

Green infrastructure .
Costs calculated from Appendix T

stormwater management $2,469,907 $365,106 and Table 7.18.

measures
Estimates for restored banks and
buffers are based on Table 7.19 and

Restored stream banks Appendix T. Cost for gullies not

$17,719 - . :

and buffers included because repair costs can
only be estimated on a site-specific
basis.

Conservation practices Costs calculated from Appendix T

P and Table 7.20. Does not include

for row crop and pasture $303,472 -- " ;

lands costs for streamside management
zones and conservation easements.

TOTAL $2,791,099 $356,106

7.8  Protection Measures for Lake Creek-Pearl River HUC12

This Plan describes protection measures for the Lake Creek-Pearl River HUC12. This
subwatershed is a relatively undisturbed area that contains many ecological features that are
important for long-term protection of water quality. Specific protection measures are
recommended to maintain the ecological integrity of these areas. The measures recommended for
this watershed include education and outreach activities, rather than structural practices. For this
reason, the estimate is included in the Comprehensive Education and Outreach Plan for

Rezonate. The protection objectives for this HUC12 are as follows:

. Objective 1: Maintain wetlands, streamside buffer zones, and undisturbed green
space,
. Objective 2: Partner with Keep the Reservoir Beautiful to curb littering by

recreational boaters,

. Objective 3: Use education programs to promote a sense of pride and
responsibility for environmental preservation of this area, and

. Objective 4: Promote conservation easements through partnerships with nonprofit
land conservation groups.
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The total area of this HUC12 is 22,508 acres (approximately 35.17 square miles). The
subwatershed is situated in parts of three counties: Madison, Rankin, and Scott. Land use
summary by HSG category within the watershed is presented in Table 7.22 and on Figures 7.12
and 7.13.

Table 7.22. Landuse and HSG type for the Lake Creek-Pearl River HUC12.

No Data Available| HSG TypeB | HSG TypesCand D | Total

Landuse (acres) (acres) (acres) (acres)
Water 274 156 84 514
Agricultural Crops 1 3 28 32
Pasture/Grassland 54 295 3,645 3,994
Developed 6 111 1,071 1,188
Forest/Woodland 101 1,220 8,739 10,060
Shrubland 32 133 1,560 1,725
Wetlands 193 1,397 3,405 4,995
Total 661 3,315 18,532 22,508

7.8.1 Maintain Wetlands, Buffers, and Green Space

Natural features of this subwatershed such as undisturbed forest areas, areas of native
vegetation, stream corridors, and wetlands serve important water quality functions including
pollutant removal, flood control, erosion reduction, and groundwater recharge. Long-term
management and protection of the above-mentioned natural features are needed in order to
preserve their water quality functions. The Lake Creek-Pearl River HUC12 presently has very
little development. The intent of this Plan is not to prevent future development, but rather
minimize its impact on the natural features. Future development in this watershed must be
carefully planned using Low-Impact Development* and Better Site Design® principles.
Stormwater impacts from development can be mitigated with the use of the many green

infrastructure management measures discussed in this Plan.

2! http:/www.epa.gov/iowow/NPS/lid/
22 http://www.cwp.org

7-47



14y

b
¥

R

L ake Creek -
Pearl River
o 031800020402 .
, T © 22548 Acres
k- [ Pasture/Grassland 17.9%
[ Agricultural Crops 0.2%
[ Forest/Woodland 44.0%
[ Developed 5.4%
o0 Wetlands 22.2% q
I Open Water 2.3% e
~ |_18hrubland 8.1%

Nt =

Figure 7.12. Landuse in the Lake Creek-Pearl River HUC12.

\E

» Datier, 2008
mu:qummmn-uzwwﬂm ajgction,

MADS
ropland Data Layer

PP |\ OfPan Fig Mnlog:;ndmufélu:—l}-}am 25

Lake Creek -

Pearl River.
Hydrologic Groups

B Nodata

I High Infiltration
B Moderate Infiltratiop
0 Low Infiltration

zoTT
NTY

L _um%{n-@mwﬂngp,

Figure 7.13. HSG types in the Lake Creek-Pearl River HUC12.

7-48



October 31, 2011

Most of the developed areas in the subwatershed are associated with the Natchez Trace
near the north boundary, and Highway 25 near the south boundary. The majority of the land is
classified as forested land, most of which is managed by private landowners. It is likely that
some forest land in this subwatershed is harvested on a regular basis. Rezonate project managers
should work with MFC to be sure that landowners use proper harvesting measures to manage
runoff, and are aware of the opportunities to participate in forestry stewardship programs.

Approximately 22% of this watershed is currently classified as wetlands. It will be of
paramount importance to protect these wetland areas from the impacts of development and land
disturbance. Recommendations listed below are based on the Center for Watershed Protection’s
publication Using Local Watershed Plans to Protect Wetlands (Cappiella et al. 2007) %,

. Use land use planning techniques to redirect development and preserve
sensitive areas. This will require a coordinated effort between Madison, Rankin,
and Scott counties. It is unlikely that there will be significant development within
this subwatershed in the next 10 years. However, county governments must
consider the importance of protecting wetlands in this subwatershed if asked to
approve any future development plans. Governments should require the use of
environmentally sensitive designs such as “cluster development” if housing
developments expand to this area.

. Identify wetland areas as priority areas for conservation. Place wetlands in a
land trust when feasible. Avoid land-disturbing activities, such as timber
harvesting, near wetlands. Use pasture management measures to keep livestock
out of sensitive streams and wetland areas.

o Establish vegetated buffers of at least 50 ft around all wetlands. This will
protect wetlands from negative impacts of development.

Additional provisions to protect wetlands and natural features of this subwatershed
include guiding future development with new ordinances, requiring strict erosion and sediment
control on any construction sites (including roads), and restricting certain types of land
disturbance activities (i.e., surface mining, clear cutting, industrial development). However, these
would have to be developed by the county governments with the input of landowners in order to

minimize the burden of land use restrictions on private property owners. Detailed

8 Using Local Watershed Plans to Protect Wetlands (K. Cappiella, A. Kitchell, T. Schueler, 2006). Available
online at http://www.cwp.org/documents/cat_view/73-wetlands-and-watersheds-article-series.html
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recommendations for long-term land management plans will be included in a WIP for this

subwatershed.

7.8.2 Curb Littering

The sand bars located along the Pearl River within this subwatershed are the primary
locations of concern for excess trash and littering. The Keep the Reservoir Beautiful organization
has been formed by citizens in order to help promote voluntary methods for reducing littering
and encouraging clean-up of existing trash on these sand bars. PRVWSD is working with the
organization to bring the problems with litter to the attention of the public using newspaper
articles, volunteer opportunities, clean-up days, and other activities. Public relations activities
should continue throughout the recreational season (May through October) each year.

Providing an annual “report card” on littering is an excellent public relations tool to build
interest and encourage residents and build support for the Keep the Reservoir Beautiful
campaign. The Comprehensive Water Quality Monitoring Plan describes a monitoring approach
for developing and tracking a litter index after holidays when heavy use of the sand bars is
expected. Results of litter index monitoring should be shared with the public in conjunction with

the organization’s public relations activities.

7.8.3 Implement Educational Programs

Educational programs implemented for protection of this subwatershed should focus on
the targeted audiences that most frequently use this area. Many people use the land in this
subwatershed for recreational activities such as boating, fishing, water skiing, and hunting. Thus,
this group has a vested interest in preserving watershed health and the quality of its water. The
Comprehensive Education and Outreach Plan includes specific objectives for civic and
recreational groups. One objective is to partner with influential boaters and campers who are
prominent figures in social outings on the Reservoir (e.g., Flag Island regulars) to encourage
clean recreational activities. The bottom-line message for educational programs is that
preservation of this subwatershed is necessary for clean water in the Reservoir. In turn, clean

water is necessary for continued recreational enjoyment of the Pearl River and waters
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downstream to the Reservoir. Improved quality of life and higher property values are among the

many benefits of clean water.

7.8.4 Promote Conservation Easements and Land Trusts

Conservation easements can be used to protect natural and cultural features of land.
Participation in conservation easements is voluntary. Easements typically restrict certain uses of
property such as development or significant disturbance of vegetation within the easement area.
However, owners retain access and continued ownership of the property. A conservation
easement is recorded as a written legal agreement between the landowner and the holder of the
easement. The holder may be either a nonprofit conservation organization or government agency.

In Mississippi, conservation easements are usually donated to nonprofit conservation
organizations, commonly known as land trusts. A land trust is a local, regional, or national
nonprofit organization that protects land for its natural, recreational, scenic, historic or
productive value.

There are a number of federal and state programs, particularly agriculture and wildlife
programs, that provide incentives and financing to purchase easements and enter into
conservation agreements. CRP makes annual lease payments to participating landowners.
Participation in CRP requires placing highly erodible crop or pasture land into grasses and
woody vegetation. The Wetlands Reserve Program (WRP) applies to lands that have been
previously converted from wetlands to crop or pasture land. Other programs include Grasslands
Reserve Program (GRP) and Wildlife Habitat Incentives Program (WHIP).
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8.0 IMPLEMENTATION

This section provides a schedule and preliminary budget for implementing the
Comprehensive Protection and Restoration Plan along with the other plans developed as part of

the Ross Barnett Reservoir Initiative.

8.1 Schedule

The implementation schedule includes the protection and restoration activities described
in Section 7 and the Comprehensive Education and Outreach Plan for Rezonate!, the Source
Water Protection Plan for the O.B. Curtis Drinking Water Intake, and the Water Quality
Monitoring Plan. For flexibility, schedules were developed based on the amount of time elapsed
since the start of implementation (i.e., year 1, year 2) in lieu of specific years. Funding may not
be available for all targeted subwatersheds at once; thus, a staggered start-up schedule may be
used. This will enable Rezonate project managers to track progress based on the start date of
implementation activities. The schedule in Table 8.1 specifies the milestones, responsible party,
and timeframe for management measures. Watershed Implementation Teams (WITs), along with
MDEQ, are the primary responsible parties.
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Responsible
Management Action Milestones Parties Timeframe
Develop WITs. Teams will determine specific
areas to begin restoration planning and MDEQ Years 1to 2
implementation.
Refine BMP requirements and budgets.
Determine specific locations for WITs Years 110 2
implementation.
Local
Restoration Activities in Develop ince_ntive program, and make_citizens governments _
Targeted HUC12s: aware _of the incentives for implementing with support Middle of
Mill-Pelahatchie ’ green infrastructure stormwater management from WITs, Year 3
. Y practices. PRVWSD,
Riley-Pelahatchie, and
Ashlog-Pelahatchie - - and MDEQ
' Watershed implementation plans completed. WITs Year 3
Watershed implementation plans approved MDEQ End of Year 3
MDEQ,
Form local stormwater consortium and begin county and
routine coordination meetings. city Years 3to 10
stormwater
officials
Implement watershed implementation plans. WITs Years 2 to 10
aron 0 begin protection plaming g | MPEQH | iy o
. X PRVWSD
implementation
Protection Activities in | Refine BMP requirements and budgets.
Targeted HUC12: Determine specific locations for WIT Years 1to 2
Lake Creek-Pearl River |implementation.
Watershed implementation plan completed WIT Year 3
Watershed implementation plan approved MDEQ End of Year 3
Implement watershed implementation plan WIT Years 3to 10
Continue to facilitate Source Water Protection | MDEQ and vears 1 o 10
Work Group PRVWSD
Source Water Protection Source Water
Implement Source Water Protection Plan Protection Years 1to 10
Work Group
. Rezonate
Education and Outreach Im_p Ier_nent Education and Outreach_ Plan project Years1to5
objectives for selected targeted audiences
manager
Select monitoring modules from monitoring MDEQ and
Monitoring plan PRVWSD Yeasiio®
Implement monitoring program and evaluate MDEQ and Years 2 to 10
data annually PRVWSD
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8.1.1 Watershed Protection and Restoration Plan

The key action for the Protection and Restoration Plan is implementing the recommended
management objectives in the targeted HUC12 subwatersheds. These actions include both
voluntary and regulatory approaches. VVoluntary approaches center around installation of the
green infrastructure management measures and improved control of pollutant sources. If needed,
regulatory approaches will include modifications of ordinances and stormwater regulations.
Following development of WIPs, WIT members should meet on a routine basis to evaluate
whether the milestones are being met. The WIPs will include schedules for installing practices
on specific parcels of land.

8.1.2 Source Water Protection Plan

Implementation of the Source Water Protection Plan also includes voluntary and
regulatory measures. Many of the recommended source water protection measures overlap with
measures in the Comprehensive Protection and Restoration Plan, especially in the targeted
Mill-Pelahatchie Creek subwatershed, which overlaps with the primary protection area.

The Source Water Protection Plan contains a list of recommended actions and a schedule
for implementing the actions (see Table 3.1, Action Plan Summary, in the Source Water
Protection Plan). The source water protection work group, formed to develop the plan, will
continue to oversee implementation of the plan. The group will be lead by MDEQ and include
members from MSDH, PRVWSD, and the City of Jackson. At a minimum, this group should

meet annually to evaluate yearly progress.

8.1.3 Education and Outreach

Watershed management and nonpoint source pollution reduction in the Reservoir is a
community-centered activity that will require voluntary participation and cooperation of many
individuals in order to meet goals. Thus, a strong educational component is an important part of
the implementation strategy. The Comprehensive Education and Outreach Plan defines the
specific actions needed to educate and involve key target audiences.

The plan includes a recommended schedule and budget for implementation over a 5-year

period along with evaluation criteria. This schedule complements watershed protection and
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restoration activities. A review of evaluation criteria should be conducted on a yearly basis to
analyze progress, determine if goals are being met, and make needed adjustments. After the first
5-year period, project managers should conduct a comprehensive review of the success of the

program and continue with a revised program.

8.1.4 Monitoring Plan

MDEQ will determine the implementation schedule for the monitoring plan based on the
funding and personnel available for sampling and laboratory analysis. The monitoring plan was
developed as individual modules that specify different types of monitoring. MDEQ can choose to
implement all of the modules or only selected modules during specific times. At a minimum, the
base monitoring, biology, and pathogen sampling should be conducted to track long-term water
quality status and trends. Also, monitoring of priority subwatersheds with WIPs should be
conducted to track improvements during pre- and post-implementation.

As management measures are implemented, it will be important to measure water quality
improvements and the effectiveness of the measures. Often, long and uncertain lag times occur
between implementation and measurable water quality improvements. However, measurable
progress is critical to ensuring continued support of watershed projects among local leaders and

the general public.

8.2 Budget

The funding for implementation of the Rezonate plans will come from several sources.
Personnel from agencies participating on implementation teams will be funded by regular agency
budgets. Stakeholders from the community may participate on the watershed teams on a
voluntary basis. Installation of management measures will be funded through cost-sharing
programs such as Section 319(h) and the NRCS EQIP program. Most likely, property owners
will be responsible for long-term maintenance of structural management practices. Preliminary
budgets for the Rezonate plans are summarized below (Table 8.2). It is important to note that
there are many benefits that go along with the investment in green infrastructure stormwater
management measures and other water quality improvement practices recommended in this plan.

These benefits may be quantified when specific implementation sites are selected.
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Table 8.2. Budget for implementation of Rezonate plans.

Plan

Funding Sources

Comprehensive
\Watershed
Protection and
Restoration Plan

Component 5-Year Budget
Restoration measures for
Mill-Pelahatchie $29,582,070
Riley-Pelahatchie $8,933,328
Ashlog-Pelahatchie $4,616,630

Federal cost-share
programs, resource agency
funds, individual
landowners, green
infrastructure grants

Project Management

Not yet determined

MDEQ program funds

Incentive Program

Not yet determined,
depends on the incentive
program approved by
local governments

County and city
government budgets

Source Water
Protection Plan

Project Management
Management Measures

A budget for this plan
was not developed.

Agency program funds for
project management.
Federal cost-share
programs, individual
landowners, green
infrastructure grants for
management measures.

Comprehensive
Education and
Outreach Plan

Education Activities for
Individual Audiences

$945,443

MDEQ 319(h) funds, City
and county governments,
educational grant
programs, and non-profit
organizations

Water Quality
Monitoring Plan

Project Management
Data Collection
Data Analysis

Not yet determined,
depends on agency
budgets

MDEQ, USGS, and
PRVWSD program funds
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9.0 EVALUATION CRITERIA

Evaluation criteria, which demonstrate progress toward achieving the goals of this Plan,
have been established for both programmatic indicators and environmental indicators.
Programmatic indicators evaluate activities intended to improve land management and individual
behaviors that lead to water quality improvement (i.e., management measures implemented or
education information distributed at events and meetings). Environmental indicators are direct
measurements of water quality conditions (i.e., reduced sediment and nutrient levels, improved
biological health, and fewer stream bank failures). Evaluation criteria are one of the required
elements for Section 319(h)-funded watershed plans, summarized in Appendix U.

Management measures recommended in this document will be updated through an
adaptive management process as they are implemented and evaluated for performance. This will
improve the quality and efficiency of program implementation.

Rezonate project managers must track progress based on both programmatic and
environmental indicators and compare these to annual project costs. Programmatic evaluation
criteria are given in Table 9.1. The criteria include parameters that can be measured with a
reasonable level of effort and compared from year to year. If changes are needed, the program
managers need to evaluate potential solutions and have the authority to decide which solutions to

implement.
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Table 9.1. Programmatic indicators.

Goals
Short-Range Mid-Range Long-Range
Indicator (year 1 to 2) (year 2 to 10) (after year10)
Awareness of the importance of the Reservoir
and the quality of its water Show
*This would be measured by stakeholder Conduct survey improvement in at | More than 90% of

surveys. Surveys will measure stakeholder
awareness and willingness to change behaviors
to improve water quality.

least three survey
categories

citizens aware

Implementation of homeowner management
measures including reduced fertilizer use, rain

Five demonstration

Meet goals for
targeted HUC12s

Wide acceptance

garden/rain barrel installation, and preserving projects . and use
buffer zones, vegetation, and trees. (see Section 7.0)
.. . More than
Visits to the Rezonate website 100/year 500/year 1,000/year
One team formed 87 teams formed
. . L ' Two teams and functioning
Participation in Watershed Implementation minimum of seven f 4 and q dinati
Teams individuals per ormed an and coordinating
team functioning through the Pearl
River Basin Team
Federal,
Federal ';ggﬁ:ja;t?;r? foundation, and
Funding available for implementation of WIPs implementation . . private
f implementation | . .
unds funds implementation
funds
Number of schools using the curriculum and 2 10 20
participating in WaterFest challenge events
Attendance at WaterFest and sponsorship 2,500 attendees, 3,500 attendees, | 5,000+ attendees,
funding $10,000 $25,000 $50,000+
Length of areas with active bank failures Meggﬁ(;?t;:gr:;ent 30% reduction 50% reduction
Number of construction sites with citations due Less than 5% of Less than 2% of | Less than 1% of

to inadequate BMPs

active permits

active permits

active permits

Reservoir management costs for removal of
litter and dredging

No increase

20% decrease in
costs

50% decrease in
costs

Cost of drinking water treatment and number of
complaints related to drinking water quality

Less than 10% increase in cost; no increase in annual
number of complaints

Implementation of recommended management
measures (i.e., bioretention, riparian buffer
zones, shoreline protection) for priority HUC12s

Goals will be developed in WIPs.

Environmental indicators are listed in Table 9.2. Annual evaluation of these indicators

will be based on water quality monitoring results. The long-term goal for environmental

indicators is to meet the goals defined in Section 6.0. For example, meeting water quality criteria
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for pollutants with established criteria, and no nuisance conditions caused by pollutants without
established criteria. The environmental indicators should also be evaluated on an annual basis

and compared with previous year’s data.

Table 9.2. Environmental indicators.

Pollutant Indicators

e Measurements of TSS and water clarity (Secchi depth) at base
monitoring stations.

e Measurements of turbidity at the drinking water intake (measured by the

Sediment City of Jackson).

e Estimates of sedimentation rates in selected parts of the Reservoir
(tons/year or inches/year) measured with a bathymetric survey and
established sediment ranges OR sediment cores.

e Measurements of nitrogen and phosphorous and chlorophyll-a at the
base monitoring stations.

Nutrients . . N
e Increased dissolved oxygen levels measured in the hypolimnion near the
dam and at diel monitoring stations.
e Measurements of fecal coliform bacteria at routine monitoring sites
Pathogens (existing sites and new sites).

e Number of water quality standard exceedances measured near
recreational areas.

Pesticides o Measurements of pesticide levels in the water column and fish tissue.
Litter e Trash index scores measured by Keep the Reservoir Beautiful.
Invasive Species [e Annual survey results for aquatic invasive vegetation.

9.1 Annual Review and Adaptive Management

Rezonate project managers should review the programmatic and environmental
indicators on an annual basis. Programmatic indicators can be compared to the short-, mid-, and
long-range goals. Environmental indicators will be compared to water quality criteria and short-
and mid-range goals. If indicators fall short of the goals, project managers will need to evaluate
the reasons for this and make appropriate changes to the program.

When programmatic indicators are measured at less than 50% of the short- and mid-range
goals and environmental indicators do not meet goals or show progress towards meeting goals,
project managers should consider making changes to program implementation in order to

increase participation. If voluntary measures are lacking, the incentive program should be
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evaluated and increased as budgets allow. Regulatory mechanisms (stricter ordinances and
zoning requirements) should be considered when programmatic indicators are less than 50% of

goals and environmental indicators fail to meet goals.

9.2  Program Inputs, Outputs, and Outcomes

Rezonate project managers should evaluate the inputs, outputs, and outcomes of the
programs related to each area of deficiency. Results of this evaluation will help managers
determine ways to improve program implementation. Inputs define the amount of time and
resources put into implementation of the Comprehensive Protection and Restoration Plan, such
as the following:

. What resources are available to implement the program? This includes personnel
time and funding for implementation of management measures. If there are
specific needs that are not being met, identify these needs and look for resources
through grants and cost-share programs. Funding is likely to be a significant
limiting factor for implementation of WIPs.

o Are there sufficient experienced staff and technical resources available to properly
implement the Plan? Are staff members well trained? If not, identify options for
training. Do project managers have the authority to make decisions regarding
implementation? If not, some modifications to project management may be
needed to ensure timely decision-making.

Outputs refer to administrative accomplishments from implementing the plan. Most
outputs can be measured with programmatic indicators (Table 9.1). Examples of outputs are

shown below:

. Is the schedule for implementation of management measures (Table 8.1) being
met? Because many of the management measures are voluntary, lack of
landowner participation may be a limiting factor. If landowners are not willing to
finance the cost of installing practices, project managers may need to assist them
with finding cost-share programs. Landowners may also be hesitant due to lack of
information about management practices. If this is the case, education activities
and incentives may improve participation.

. Are goals for number/miles of management practices being met? If not, watershed
implementation teams may need encouragement and guidance to increase
implementation. Project managers should be aware, however, that the goals
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established in this plan are preliminary. Some adjustment may be needed when
implementation begins.

Outcomes refer to measurements that show improvements in water quality or fewer
pollutant sources. Outcomes are important to track because they document the end result of
implementation activities: improved water quality. Even if the outcomes do not show positive
results they should be shared with stakeholders because they provide clearly understood

feedback about project results. Some outcomes are listed below:

. Have concentrations or loads of the pollutants of concern decreased? This can be
determined by comparing monitoring data to past results.

. Do we have less trash accumulating on the Pearl River sandbars? This can be
determined by surveys conducted by Keep the Reservoir Beautiful Litter Index
and by tracking litter clean-up costs.
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What is Rezonate?

Recognizing the importance of the Ross Barnett Reservoir, the Mississippi Department of
Environmental Quality (MDEQ) and the Pearl River Valley Water Supply District (PRVWSD),
along with the National Resources Conservation Service (NRCS) and the Mississippi Soil and
Water Conservation Commission (MSWCC), initiated planning to restore and protect water
quality in the Ross Barnett Reservoir watershed. This effort, initially called the Ross Barnett

Reservoir Initiative, has been branded as Rezonate!.

Several plans have been developed as part of Rezonate. What are the
plans and why do we need each of them?

The planning stage of the Ross Barnett Reservoir Initiative project included the
development of several watershed management planning documents. The documents are listed
below and described in this summary. Together, these five documents will lay out a

comprehensive approach for managing water quality in the Ross Barnett Reservoir watershed.

o Comprehensive Protection and Restoration Plan,
. Pathogen Source Assessment and Wastewater Management Plan,
. Comprehensive Education and Outreach Plan for Rezonate!,

. Water Quality Monitoring Plan, and
. Source Water Protection Plan for the O.B. Curtis Drinking Water Intake.

The Comprehensive Protection and Restoration Plan has been developed to provide a
coordinated approach for managing the Reservoir and its watershed, specifically addressing
issues of greatest concern (sediment, nutrients, pathogens, pesticides, invasive species, and
trash). The purpose of the Comprehensive Protection and Restoration Plan is to identify
strategies for restoration of the Reservoir’s impaired tributaries and to promote protection of the
Reservoir and its watershed to reduce the potential for future degradation due to other issues of
concern. This Plan is a technical document and is intended for use by resource agencies and

organizational personnel responsible for administering environmental programs in the watershed.
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The Plan is comprehensive in scope and describes the current conditions in the Reservoir
and its watershed based on current water quality data and input from resource agencies, local
stakeholders, and associated teams. The Plan provides a detailed characterization of the
watershed, including geography, climate, geology, soils, land use, and water quality data. The
Plan also describes the natural resources present in the watershed and accounts for ongoing water
quality management and monitoring activities in the area.

Next, the Plan describes six high-priority issues of concern in the Reservoir and its
watershed and recommends management measures for reducing and controlling them.

Appendix J of the Comprehensive Protection and Restoration Plan describes the locations
where these issues are causing or potentially causing water quality problems. The six primary

issues of concern are:

. Sediments and turbid water,

. Nutrient enrichment and algae growth,

. Bacteria and other pathogens,

. Invasive aquatic plant species,

) Pesticides (currently used herbicides and insecticides), and

) Trash dumping and littering in and around the Reservoir and its shoreline.

Available information was used to identify the sources of each pollutant. When sufficient
data were available, current pollutant loads were also estimated. With the pollutant sources
clearly identified, the Comprehensive Protection and Restoration Plan identifies priority
HUC12 watersheds in need of management measures. The Plan describes the method used to
prioritize areas based on their relative risk for impacting the designated/desired uses of the
Reservoir and its tributaries, and highlights the priority areas determined from this process. The
Plan recommends management practices for reducing the quantity of pollutants entering the
Reservoir and tributaries from priority watersheds. Practices include development of watershed
implementation plans and teams for priority areas, management measures for urban and rural

areas, and additional regulatory controls in some situations. The Plan also identifies watersheds
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that contain features that provide ecosystem services beneficial to the wellbeing of humans and
the environment.

The Comprehensive Protection and Restoration Plan includes specific
recommendations for voluntary pollutant management measures and a review of current
enforceable mechanisms to reduce nonpoint source pollutants. Improved stormwater
management in urban areas near the Reservoir is an important component of this. Cost estimates
and funding sources for these activities are included. A companion Water Quality Monitoring
Plan will present a detailed plan to monitor the condition of the Reservoir and its watershed and
document success as management measures are implemented. Finally, the Plan includes an
implementation schedule and criteria to be used to evaluate the success of the management
measures as they are implemented.

The Pathogen Source Assessment and Wastewater Management Plan focuses on
sources of pathogens within watersheds directly adjacent to the Reservoir and proposes a
detailed plan for improving wastewater infrastructure in this area.

The Comprehensive Education and Outreach Plan for Rezonate! includes a detailed
plan for engaging targeted audiences in the protection of the Ross Barnett Reservoir watershed.

The Source Water Protection Plan for the O.B. Curtis Drinking Water Intake will
guide and shape policy to protect the drinking water source for the City of Jackson. It identifies
the required actions for mitigating the identified threats, both existing and future, to the source
water along with new and existing programs, projects, and resources, and emergency response

protocols.

Who participated in the planning process?

MDEQ contracted with FTN Associates, Ltd. (FTN) to provide project management and
technical support needed to develop the Rezonate Plans. An additional contractor, CDM Inc.
(CDM), was responsible for development of the Pathogen Source Assessment and \Wastewater
Management Plan. FTN and CDM coordinated work groups of local stakeholders and agency
representatives to give input into all aspects of the planning process. Work groups developed for
each of the Plans are described below. FTN also worked with The Cirlot Agency to develop the
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Comprehensive Education and Outreach Plan for Rezonate! and materials needed for the
public outreach campaign. The Cirlot Agency coordinated WaterFest 2010, an annual family
event held at the Reservoir to educate citizens about protecting water quality in the Reservoir.
WaterFest will be held each spring using the planning guidance assembled by The Cirlot
Agency.

Steering Team

The Steering Team is composed of local leaders and representatives of resource agencies
that have direct responsibility for activities effecting water quality in the watershed. Several
members are leaders of organizations involved in economic development activities in central
Mississippi. Members of the team represent the five counties that are nearest to the Reservoir:
Hinds, Leake, Madison, Rankin, and Scott.

Prior to forming the steering team, MDEQ recognized that stakeholder input and
involvement are essential for success of the watershed plans. The steering team was envisioned
as a method to direct efforts to reach stakeholders who live and work in the watershed, and have
an interest in participating in the restoration and protection of this resource. Steering Team
members and the agencies or groups they represent are listed in Table A.1. Steering Team
members met twice during the initial planning process and had the opportunity to review and
provide input into draft plans as they were developed.

Roles and responsibilities of the Steering Team are as follows:

1. Participate in quarterly Steering Team Meetings.
2. Provide oversight and review for all aspects of the project, especially the
following:

o Water Quality Monitoring Plan,

o Comprehensive Protection and Restoration Plan,
) Source Water Protection Plan for the O.B. Curtis Drinking Water Intake,
. Comprehensive Education and Outreach Plan for Rezonate!,

. Building Local Stakeholder Capacity, and

. Quality Assurance Plans.
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3. Assist with collaboration and leveraging opportunities (related to individuals,
agencies, expertise, and funding).

4. Serve, or identify others to participate, in technical work groups and
education/outreach work groups, as appropriate.

5. Participate and promote public outreach and volunteer activities.

Table A.1. Ross Barnett Reservoir Initiative Steering Team.

Name Agency/Group
\g)oh_rlle;gman, Pearl River Valley Water Supply District, Executive Director

Kay Whittington,
Co-lead

Mississippi Department of Environmental Quality, Chief, Basin Management
Branch

Jack Winstead

Scott County, President, PRVWSD Board of Directors; Chairman, MDEQ
Commission on Environmental Quality

Murray Fulton

Natural Resources Conservation Service, Rankin County

Tom Troxler Executive Director, Rankin First Economic Development Authority
Tim Coursey Executive Director, Madison County Economic Development Authority
Ross Tucker Director of Economic Development at Greater Jackson Alliance

Blake Wallace Executive Director, Hinds County Economic Development District

Pat Reneger

General Manager, Bass Pro Shop

Mark Frascogona

Neopolis Development

Don Brazil Mississippi Department of Wildlife, Fisheries, and Parks
Larry Bull Mississippi Department of Wildlife, Fisheries, and Parks
Keith Allen Mississippi State Department of Health

Don Underwood

Mississippi Soil and Water Conservation Commission

Patrick VVowell

Mississippi Soil and Water Conservation Commission

Alvin Seaney Scott County, Mississippi Emergency Management Agency

Kurt Readus Natural Resources Conservation Service, Area Conservationist

Donetta McCullum- | Mississippi Department of Environmental Quality, Pearl River Basin
Weatherspoon Coordinator

Nick Hatten Mississippi Department of Environmental Quality, Nonpoint Source Section

Paul Chamblee

Leake County, Barnett Reservoir Foundation

Kenneth Dean

US Environmental Protection Agency, Region 4

Homer Burns

Federation of Reservoir Area Homeowner Associations

Jim Phillips

Mississippi Forestry Commission

Larry Cole

US Environmental Protection Agency, Region 4
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Project Coordination Team

The project coordination team consisted of representatives from MDEQ, PRVWSD,
FTN, CDM, and The Cirlot Agency. The team met on a regular basis (monthly or more often)

during the development of this Plan and other plans being developed for the Initiative.

Technical Advisory Group

The technical advisory group met on several occasions to assist in the development of the
Comprehensive Protection and Restoration Plan. The group provided input and guidance into
the technical aspects of the Plan, pollutant causes and sources, prioritization of subwatersheds,
and appropriate management measures. Drafts of completed sections of the plan were reviewed
and modified according to input from the advisory group. The roles/responsibilities of the

Technical Advisory Group included:

o Provide review and oversight for the Watershed Protection and Restoration Plan
and the Source Water Protection Plan,

. Ensure plans are technically sound and feasible,

. Identify participants and other resources for implementation of the plans,

. Recommend and review members and agendas for technical work group

meetings, and

. Attend meetings as needed.

Members of the Technical Advisory Group are listed in Table A.2.

Water Quality Monitoring Work Group

The water quality monitoring work group met on a routine basis beginning in the fall
of 2009 and ending in the fall of 2010. The work group assisted with assembling a
comprehensive inventory of water quality data available for the Ross Barnett Reservoir
watershed. The group provided recommendations for elements of the water quality monitoring
plan. Several versions of the plan were reviewed by the group and revised based on work group

input. Participants in the monitoring work group are listed in Table A.3.
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Table A.2. Members of the Technical Advisory Group.

Name

Agency/Organization

Larry Bull

Mississippi Department of Wildlife, Fisheries, and Parks

Kristen Sorrell

Mississippi Department of Environmental Quality

Kenneth Dean

US Environmental Protection Agency, Region 4

Larry Cole

US Environmental Protection Agency, Region 4

Paul B. Rodrigue

Natural Resources Conservation Service — Grenada

Kay Whittington

Mississippi Department of Environmental Quality

Zoffee Dahmash

Mississippi Department of Environmental Quality

John Sigman Pearl River Valley Water Supply District

Greg Burgess Pearl River Valley Water Supply District

Hollis Allen Mississippi Department of Environmental Quality

Amy McLeod Mississippi State Department of Health

Steve Ashby US Army Corps of Engineers, Engineer Research and Development Center,

Environmental Laboratory

John Madsen

Mississippi State University, Geosystems Research Institute

Table A.3. Participants in the monitoring work group.

Name

Agency

Donetta McCullum-Weatherspoon

Mississippi Department of Environmental Quality

Kay Whittington

Mississippi Department of Environmental Quality

Henry Folmar

Mississippi Department of Environmental Quality

Jackie Key Mississippi Department of Environmental Quality

Mike Runner US Geological Survey

Richard Rebich US Geological Survey

Larry Bull Mississippi Department of Wildlife, Fisheries, and Parks
John Sigman Pearl River Valley Water Supply District

Leslie Royals Mississippi State Department of Health

Matt Hicks US Geological Survey

Natalie Segrest

Mississippi Department of Environmental Quality

Kenneth Dean

US Environmental Protection Agency, Region 4

Source Water Protection Work Group

The source water protection work group included members from agencies with authority

involving protection of the Reservoir and the treatment and distribution of water to the City of

Jackson. The work group met on several occasions in 2010. Members of the group developed the

vision statement for the Source Water Protection Plan for the O.B. Curtis Drinking Water
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Intake. Members also provided technical input and review of the Source Water Assessment and

Source Water Protection Plan. Table A.4 lists the members of this work group.

Table A.4. Source water protection work group.

Name Agency
Darion Warren City of Jackson
Charles Cupit Mississippi Emergency Management Agency
Dan Gaillet City of Jackson
David Willis City of Jackson
Amy McLeod Mississippi State Department of Health
Donetta McCullum-Weatherspoon | Mississippi Department of Environmental Quality
Kay Whittington Mississippi Department of Environmental Quality

Jamie Crawford

Mississippi Department of Environmental Quality

Kirsten Sorrell

Mississippi Department of Environmental Quality

Janet Chapman

Mississippi Department of Environmental Quality

Charles Smith

Mississippi Department of Environmental Quality
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History

After many years of planning, construction of the Ross Barnett Reservoir began in 1960
and was completed in 1965. The Reservoir wasfirst filled to normal pool elevation in
January 1965. The Pearl River Valley Water Supply District (PRVWSD) is the state agency
created to construct and manage the Reservoir. PRVWSD is self-supporting and receives no
funds from state or local taxes.

Construction of the Reservoir was financed by the City of Jackson and the five member
counties: Hinds, Leake, Madison, Rankin, and Scott. The bonds for the construction of the
Reservoir were completely retired in 1992. An agreement between the City of Jackson and
PRVWSD allows the City to withdraw water from the Ross Barnett Reservoir at no additional
chargeto the City.

Physiographic Regions

Ross Barnett Reservoir and its watershed are located in the North Central Hills and
Jackson Prairie physiographic regions (MARIS online mapping accessed November 2009) of the
Gulf Coastal Plain physiographic province of North America (NRCS 2009), shown on
Figure B.1. The North Central Hills region, in which the majority of the watershed is located, is
an area of high relief, with moderate to steep slopes interspersed with flatter, more rolling hills
(NRCS 1999, 2009). The southeastern watershed, around Pelahatchie River, islocated in the
Jackson Prairie region. Thisregion is characterized by gently rolling hills with slight to moderate
slopes (NRCS 1999, 2009; SCS 1987).

Overall, approximately 11% of the watershed is classified as having moderate to steep
slopes. Figure B.2 shows the locations of different slope classes in the watershed. The larger
riversin the watershed (i.e., Pearl River, Y ockanookany River, Lobutcha Creek, and
Tuscolameta Creek) have formed broad valleys with floodplains and local terrace deposits
(NRCS 1999).
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Ecoregions and Bioregions

The Ross Barnett watershed includes portions of three Level 1V ecoregions, shown on
Figure B.3 (Chapman et al. 2004). The Loess Plains and the Jackson Prairie ecoregions are
closest to the Reservoir. Upstream of the Reservoir, the majority of the watershed islocated in
the Southern Hilly Gulf Coastal Plain ecoregion. The Loess Plains ecoregion is characterized by
agently rolling landscape underlain by arelatively thin layer of loess. Streams and riversin this
ecoregion tend to be low gradient with silty and sandy substrate. The Jackson Prairie ecoregion is
characterized by irregular plains and low, broad hills. Historic vegetation in this ecoregion was
mostly mixed pine and hardwood forest, with prairies interspersed. This area has experienced
extensive soil erosion resulting from historical land management. The Southern Hilly Gulf
Coastal Plain ecoregion is characterized by dissected irregular plains and gently rolling low hills.
Natural vegetation in the portion of this ecoregion where the Ross Barnett watershed is located is
mostly oak-hickory-pine forest (Chapman et al. 2004).

As part of the development of the Mississippi Benthic Index of Stream Quality (MBISQ),
the state was divided into five bioregions — regions of similar landscape characteristics and
stream benthos. Different biological metrics are used to calculate the MBI SQ score in each
bioregion. The Ross Barnett Reservoir watershed straddles the boundary between the East and
West Bioregions (Figure B.4). The mgjority of the Ross Barnett Reservoir watershed iswithin
the East Bioregion, which includes the Southern Hilly Gulf Coastal Plain and Jackson Prairie
ecoregions. Portions of the watershed, including the Reservoir itself, are located in the Loess

Plains ecoregion and the West Bioregion.
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Climate

In general, Mississippi has mild winters and long hot summers, with high humidity
between May and September’. According to the Mississippi State Climatologist, winter average
daily temperaturesin central Mississippi typicaly arein the low- to mid-40s (°F). Summer
average daily temperaturesin this area are typically in the 80s, with daily maximums over 90°F.
Figure B.5 shows the average annual temperature range for Jackson. Average annual
precipitation in the watershed is typically around 55 inches. Monthly precipitation averages
range from alittle over 3 inchesto over 5 inches, with September typically being the driest
month, and the highest rainfalls occurring during the winter and early spring. Figure B.6 shows
monthly average precipitation at Jackson. First frost typically occurs in November, and last frost

in March.

Average Temperature Range
Jackson,Mississippi
100 -
i _ — Hizgh
a0 — e
- / H‘x\ = Lou
==
o
=
3 70
=
M 60
L
50
3:' | | | | | | | | | | | |
W @ g @ 3&@@@ & & F
1571-2000 rs=Weathercom

Figure B.5. Average annual temperature range at Jackson, Mississippi.

! http://geosciences.msstate.edu/stateclimatol ogi st.htm
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Average Monthly Precipitation
Jackson,Mississippi
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Figure B.6. Average monthly precipitation at Jackson, Mississippi.

Geology

Geologic Elements and Period

The mgjority of the Ross Barnett watershed is underlain by consolidated clays and muds.
An outcrop of sandstone and claystone bisects the watershed running from the northwest to the
southeast. All underlying geologic outcrops in the watershed are of the Eocene period
(Thompson 2009). A general map of the geology within the Ross Barnett watershed is shown on
Figure B.7.

Geologic Faults

The watershed crosses the Pickens-Gilbertown fault systems and the Phillips fault
system. It also crosses the Central Mississippi ridge and the Mississippi deformed belt
(Figure B.8). The upper watershed is underlain by the buried Appal achian tectonic belt
(Thompson 2009).
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Resour ce Extraction

There are anumber of carbon dioxide wells in the watershed in Rankin and Madison
counties’. There has been recent activity to extract carbon dioxide deposits from the Jackson
Dome, which is partially located under the Reservoir. There are severa oil wellsin the
watershed in Rankin County>. Sand and gravel mining activities currently take place in Rankin,
Madison, Attala, Leake, and Neshoba counties. Clay mining is conducted in Winston County*.

Soils

Sail texture is determined by the relative proportions of sand, silt, and clay in the soil.
NRCS defines sand, silt, and clay based on particle size, in which sand isthe largest and clay the
smallest size. Loam isamixture of all three particle sizes. Soilsin the watershed are primarily
fine-grained. In the upper watershed, fine sandy |oams predominate, with silt loams and loams
occurring in the large river valleys, and patches of loamy sand in Leake and Neshoba counties
near Lobutcha Creek and Beasha Creek. In the lower watershed and the Reservoir, silt loams
predominate, with silty clays and silty clay loamsin the major river valleys, and patches of loam,
and silty clay loam, and fine sandy loams in the tributary headwaters (Figure B.9).

Hydric soils occur in the watershed along drainageways, in floodplains and depressions®.
NRCS defines hydric soils as soils that are sufficiently wet in the upper part to develop anaerobic

conditions during the growing season’. Hydric soils are shown on Figure B.10.

2 http://gis.ogb.state.ms.us’'M SOGBOnline/
3 .
Ibid.
4 http://mineral s.usgs.gov/mineral §/pubs/state/2003/msstmyb03. pdf
5 https://www.soils.org/publications/soils-glossary
8 http://soils.usda.gov/use/hydric/lists/state.html
7 http://soils.usda.gov/use/hydric/overview.html
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Information to describe soil erodibility is available in the state Soil Survey Geographic
(SSURGO) database for al the counties included in the Ross Barnett Reservoir watershed. The
SSURGO database defines soils as “highly erodible land” or “not highly erodible land.” Areas
where erosivity cannot be clearly defined are described as “ potentially highly erodible land.” The
definition of highly erodible land is based upon the specific variables of the Universal Soil Loss
Equation (USLE) (Wischmeier and Smith 1978). The USLE represents the tons of soil loss by
erosion predicted for bare ground divided by the sustainable soil loss (USDA 2000). The overall
rating is based on an evaluation of the water erosion hazard and USLE values. If al valuesin an
areaare either highly erodible or not highly erodible, then that value is assigned. When valuesin
an area are not consistent, avalue of potentially highly erodible is assigned (USDA 1995)
(Figure B.11).

Land Use Trends and History

The National Agriculture Statistics Service® collects agriculture land use data on a county
basis. Datafor Scott, Hinds, Rankin, Leake, and Madison counties were reviewed for the period
from 1928 to 2008. The data provided by the NASS website included acreage of individual crops
planted on a county basis. Data showed that these five counties exhibit similar yearly trends of
total crop acreage and percent crop acreage (defined as crop acreage/total county land acreage).
Whiletotal crop acreage and percent crop acreage amounts vary between counties, the trends
remain relatively consistent as a function of time. In all five counties, the percentage of the
county in cropland peaked in the early 1980s and then sharply declined. Maximum percentages
of cropland in the early 1980s ranged from 7% to 26% (Figure B.12).

8 www.nass.usda.gov
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Total Crop Area Harvested: Composite

(Source: www.nass.usda.gov; July 23, 2009)
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Figure B.12. Percent of countiesin crops from 1928 to 2008.

Reservoir Characteristics

Additional characteristics of the Reservoir are shown in Table B.1. The drainage
area/surface arearatio value of 61 isrelatively high and indicates that BMPs installed closer to
the Reservoir will likely have a greater impact on water quality than practicesinstalled in the
upper parts of the watershed. The aspect ratio is also relatively high at 38.2. As arule-of-thumb,
an aspect ratio greater than 4 indicates that longitudinal gradients are more important than lateral
gradientsin water quality. The shoreline development ratio value of 4.3 indicates that the Ross
Barnett Reservoir contains alimited number of coves and near-shoreline areas for nursery and
spawning of fish. A shoreline development ratio of 1 indicates a perfect circle with very little

shoreline area, while avalue of 15 indicates a highly dendritic shoreline. The mean depth to
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maximum depth ratio value for the Reservoir of 0.2 indicates very shallow side slopes with
extensive littoral area. A relative depth value of less than 1 indicates greater potential for wind
disruption of stratification. The Reservoir shows a very high potential for wind mixing that could
cause resuspension of suspended sediment. The areal erosion is an estimate of the percent of lake
bed that could be subject to erosion, impacting water quality. Thisvalue isrelatively high for the

Reservoir.
Table B.1. Reservoir characteristics.

Parameter Value
Drainage Area/Surface Area (DA/SA) 61
Aspect Ratio (Length/Width) 38.2
Shoreline Development Ratio (L/v/SA) 4.3
Mean Depth/Maximum Depth (Zm/Z) 0.2
Relative Depth 0.12
Residence Time (V/Q) (yr) 0.12 (43 d)
Areal Erosion 76%

The outlet of the Reservoir consists of an earth-fill dam 3 miles wide and approximately
64 ft high. The spillway is approximately 400 ft wide and is controlled by ten gates that are 21 ft
tall and 40 ft wide.

Theintake for the O.B. Curtis drinking water treatment plant is located on the Reservoir
Dam just west of the Madison/Rankin county line. The facility is owned and operated by the City
of Jackson. The O.B. Curtis Plant, along with an additional drinking water treatment plant,
J.H. Fewel, currently provides water to 175,710 people through 71,788 connections in the city of
Jackson. The JH. Fewel Plant islocated on the Pearl River downstream of the Reservoir Dam.
After arecent expansion, the O.B. Curtis facility has the capacity to treat 50 MGD of water;
however, it presently treats an average of 20 MGD with a peak flow of 35 MGD. The intake
structure of the Reservoir allows the city to change the level of withdrawal due to water quality
conditions in the Reservoir, primarily to avoid high concentrations of algae and manganese.
However, the city does not routinely vary the intake depth (personal communication, Don Bach,
City of Jackson). The O.B. Curtis drinking water intake currently operates under Permit
No. MS-SW-024419 to divert or withdraw for beneficial use the public waters.
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Ross Barnett Reservoir is essentially a flow-through reservoir, with limited flood storage
capacity. Reservoir water level istypically maintained between 296 ft msl (winter pool) and
297.5 ft mgl (summer pool). Average release flow based on spillway logs from PRVWSD
between 1965 and 2005 was 3,718 cfs. PRVWSD has an agreement with the City of Jackson to
maintain a minimum flow of 112 MGD in the Pearl River downstream of the Reservoir based on
a contract between the City of Jackson and PRVWSD dated November 18, 1959, and a permit by
the State of Mississippi Board of Water Commissioners dated December 11, 1959.

Based on flow records from USGS gages at Y ockanookany River at Ofahoma, and the
Pear| River at Lena, highest inflows to the Reservoir generally occur late December through
April, and lowest flows generally occur July through October. Reservoir releases are typically
greatest from December through April, and lowest in August.

The flood of record at the Reservoir occurred in April 1979, and resulted in an estimated
peak inflow of approximately 160,000 cfs, and peak release of approximately 130,000 cfs
(PRVWSD, no date). Flood stage on the Pearl River at Ratliff’s Ferry is reported to occur at an
elevation of 303.0 ft. This established flood stage elevation can be considered to correspond to a
peak flow of approximately 35,000 cfs. NOAA’s reported flow exceedance forecast indicates the
peak flow of 35,000 cfs has a recurrence interval between the 2-year and 10-year flood events.
The Rankin County, Mississippi, Flood Insurance Study (FIS) reports the peak flow for the
10-year flood event on Pelahatchie Creek at State Route 471 as approximately 17,900 cfs
(FEMA 2003). The watershed is also subject to flash floods’.

According to the National Climatic Data Center, between 1950 and 2009, drought events
occurred in the watershed only during December 2006 and |ate spring through early summer
of 2007.

Major Tributaries

Table B.2 lists the drainage areas of major tributaries to Ross Barnett Reservoir and Pearl
River, aong with the percentage of the Ross Barnett watershed. They are shown on Figure B.13.

® http://www4.ncdc.noaa.gov/cgi-win/wwegi.dl AwwEvent~storms, accessed January 2010.
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Table B.2. Drainage areas for major tributaries in the Ross Barnett Reservoir watershed.

Drainage Area Percent of Total
Tributary (square miles) Water shed
Pearl River upstream of Carthage 1041.4 34.2%
Pearl River downstream of Carthage 240.3 7.9%
Fannegusha Creek 75.6 2.5%
Pelahatchie Creek 237.2 7.8%
Y ockanookany River 476.4 15.6%
Tuscolameta Creek 574.1 18.8%
L obutcha Creek 316.4 10.4%
Coffee Bogue 85.9 2.8%

Wetlands

The majority of wetlands in the watershed are associated with the Pearl River; however,
there are some significant functional wetland systems around the Reservoir (wetland areas are
shown on Figure B.14). The largest wetland system associated with the Reservoir is located in
the Pearl River State Wildlife Management Area along the northwest shore. Additional shoreline
wetland systems are located on the eastern shore, just south of Highway 43, parts of the north
shore of Pelahatchie Bay, and at the inflow of Pelahatchie Creek.

Aquifers

Aquifer(s) in the Ross Barnett Reservoir watershed are part of the Mississippi
embayment aquifer system'. The watershed is underlain by five of the principal aquifersin
Mississippi: Cockfield, Sparta Sand, Winona-Tallahatta, Meridian-Upper Wilcox, and Lower
Wilcox (Wasson 1986, MDEQ 2009). Drinking water in the upper part of the watershed is

pumped from groundwater sources.

10 http://www.national atl as.gov
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Water Use

The Ross Barnett Reservoir is Mississippi’s largest source of surface water used for
drinking water. Water from the Reservoir and a downstream plant on the Pearl River is used by
the City of Jackson to provide water to more than 71,000 connections. The connections include
homes, businesses, and the Nissan automotive manufacturing plant in Canton. The treatment
capacity of the City of Jackson’s O.B. Curtis drinking water treatment plant, which withdraws
water from the Ross Barnett Reservoir, has been recently expanded by the installation of a
ZeeWeed ultrafiltration system. This type of system was selected for installation based on
treatability studies.

Drinking water for the other communitiesin the watershed is supplied by groundwater.

In 2009 there were approximately 240 permitted public water supply wells in the watershed™.

Natural Resources

The Ross Barnett Reservoir watershed contains an abundance of natural resources. These
resources are protected through national forests, state parks, and wildlife refuges. Portions of the
Bienville National Forest and the Tombigbee National Forest are located within the watershed.
National forest lands are managed by the USDA Forest Service.

Several state parks are located within the watershed. These include Golden Memorial
State Park in Leake County, Roosevelt State Park in Morton, and Legion State Park in
Louisville. State parks are managed by the Mississippi Department of Wildlife, Fisheries, and
Parks (MDWFP).

Wildlife refuges located in the watershed include the Pearl River Wildlife Management
Area and Waterfowl Refuge, the Bienville Wildlife Management Area, and the Nanih Waiya
Wildlife Management Area. Wildlife refuges are also managed by MDWFP.

Species of Concern

There are approximately 36 Mississippi animal species of concern, and 66 Mississippi

plant species of concern identified as occurring in the counties within the Ross Barnett Reservoir

1 http://www.deg.state. ms.us

B-22



Appendix B

Ross Barnett Reservoir Watershed Characteristics

October 31, 2011

watershed by the Mississippi Heritage Program™. Table B.3 lists the number of these species of

concern for specific animal categories. Eight of these species are federally listed as threatened or

endangered, and nine are on the Mississippi list of endangered species (Table B.4). The

Southeastern Region of the US Fish and Wildlife Service has devel oped management plans for

the federally listed species.

Table B.3. Categories of species of concern for the Ross Barnett Reservoir watershed.

Category Number of Species of Concern in Water shed
Amphibian 3
Bird 11
Crustacean 3
Fish 4
I nsect 2
Mammal 1
Mollusk 7
Reptile 3
Tree/shrub 17
Grass/rush 6
Orchid 11
Other Flower 28
Fern 3
Vine 2

Table B.4.

Reservoir watershed.

Federal- and state-listed threatened and endangered species for the Ross Barnett

Scientific Name Common Name Federal Status| State Status
Falco peregrines Peregrine Falcon Endangered Not Listed
Haliaeetus |eucocephalus Bald Eagle Threatened Endangered
Picoides borealis Red-cockaded Woodpecker | Endangered Endangered
Thryomanes bewickii Bewick's Wren Not Listed Endangered
Acipenser oxyrinchus desotoi Gulf Sturgeon Threatened Endangered
Ursus americanus luteolus Louisiana Black Bear Threatened Endangered
Elliptio arctata Delicate Spike Not Listed Endangered
Graptemys oculifera Ringed Map Turtle Threatened Endangered
Apios priceana Price's Potato Bean Threatened Endangered

12 http://mdwfp.com/museum/database/nhp_online data animals.html, accessed October 2009
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Species of Greatest Conservation Need

The Mississippi Comprehensive Wildlife Conservation Strategy (M DWFP 2005) outlines

the conservation value of the Ross Barnett Reservoir watershed with regard to Mississippi

animal species (excluding insects) of greatest conservation need. Species of greatest conservation
need associated with streams in this watershed are listed in Table B.5. The strategy identifies

approximately 18 conservation activities for the streamsin the Ross Barnett Reservoir

watershed. The strategy also identifies species of greatest conservation need, and recommended

conservation activities for al of the land and water habitats that occur in the watershed.

Each speciesis assigned atier based on the level of concern. Tier 1 species are in need of

immediate conservation action and/or research because of extreme rarity, restricted distribution,

unknown or decreasing population trends, specialized habitat needs and/or habitat vulnerability.

Some species may be considered critically imperiled and at risk of extinction/extirpation. Tier 2

species are in need of timely conservation action and/or research because of rarity, restricted

distribution, unknown or decreasing population trend, specialized habitat needs, or habitat

vulnerability or significant threats. Tier 3 species are of lessimmediate conservation concern, but

are in need of planning and effective management due to unknown or decreasing population
trends, specialized habitat needs, or habitat vulnerability.

TableB.5. Species of greatest conservation need associated with streams in the Ross Barnett
Reservoir watershed (MDWFP 2005).

Scientific Name Common Name Tier
Pseudotriton ruber Red Salamander 3
Hobbseus attenuates Pearl Rivulet Crayfish 1
Hobbseus valleculus Choctaw Rivulet Crayfish 1
Procambar us e egans A Crayfish 2
Fundulus dispar Northern Starhead Topminnow 2
Elliptio arctata Delicate Spike 1
Obovaria unicolor Alabama Hickorynut 1
Anodontoides radiates Rayed Creekshell 2
Pleurobema beadleianum Mississippi Pigtoe 2
Lasmigona complanata complanata White Heel splitter 3
Macrochelys temminckii Alligator Snapping Turtle 2
Graptemys oculifera Ringed Map Turtle 2
Graptemys gibbonsi Pascagoula Map Turtle 2
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Fisheries

Warm-water fish species that make up the typical southeastern reservoir fish population
found in the Ross Barnett Reservoir include sport fishes such as crappies, sunfishes, black
basses, catfishes, striped bass and hybrid striped bass. Clupeids (shad) are the dominant fish
species present. Crappie and black bass anglers are the first and second most numerous angling
groups, respectively. In February 2009, the 15-inch minimum size limit on black bass was
reduced to a 12-inch minimum length limit. The daily creel limit remained at seven fish.
Statewide creel limits apply to other game fish. Commercial fishing is closed, but sport anglers
target catfish with trotlines, jugs and handgrabbing (Bull 2009).

Socioeconomics

Jackson MSA

The Ross Barnett Reservoir, and portions of its watershed, are located within the Jackson
Metropolitan Statistical Area (MSA), which encompasses Madison, Rankin, Copiah, Hinds, and
Simpson counties™. The MSA population in 2000 was 497,197. The July 1, 2008, population
estimate for this MSA was 537,285 — an increase of 8%. Approximately two thirds of this
increase was due to local births, and one third was the result of in-migration™*. In 2000, the racial
makeup of the MSA was primarily white (53.0%) and black (45.3%). The 3-year community
survey for 2006 through 2008 indicated that the majority of the population was white (50.1%) or
black (46.5%), and that approximately 18% of the population was living on income below the

poverty level ™.

County Population Estimates

The area around Ross Barnett Reservoir isrelatively heavily populated (Table B.6). The
population estimate from the 2009 census for Madison County is 130 people per square mile. For
Rankin County, the 2009 population estimate is 185 people per square mile. The average

3 http://factfinder.census.qov/, accessed September 2010

4 http://www.census.gov/popest/metro/ CB SA -est2008-comp-chg.html, accessed January 2010

%3 http://factfinder.census.gov/servlet/DTGeoSearchByListServlet? lang=en& ts=282044753363, accessed
January 2010
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estimate for the state of Mississippi is 63 people per square mile. According to the US Census
Bureau, the populations in Madison and Rankin counties have increased 24% since 2000™.

The area upstream of the Reservoir isless densely populated (Table B.6). Figure B.15
shows the population data for 2000. Population data from 2009 were compared to 2000 data to
review recent changes. The 2009 population estimates for the upstream counties range from
13 to 53 people per square mile. Five of the upstream counties (Scott, Leake, Newton, Neshoba,

and Attala) experienced an increase in population since the 2000 Census (0.5% to 10.4%)".

Table B.6. Population estimates for countiesin the Ross Barnett Reservoir watershed.

2009 Estimated Population |2009 Total Estimated| Percent Change| Percent <65
County Per Square Mile Population From 2000 From 2009
Rankin 185 143,124 24.1% 89%
Madison 130 93,097 24.7% 89%
Scott 48 29,341 3.2% 88%
Leake 40 23,132 10.4% 87%
Newton 39 22,568 3.3% 84%
Neshoba 53 30,302 5.7% 87%
Winston 32 19,309 -4.2% 87%
Attala 27 19,755 0.5% 83%
Kemper 13 9,090 -6.8% 83%

Regional Economic Base

Economics from Community Survey Fact Sheets from 2006 through 2008 provided by
the Census Bureau are listed in Table B.7.

1 http://factfinder.census.qov/, accessed September 2010
7 1bid.
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Table B.7. Economic information from 2006 through 2008 Community Survey Fact Sheets'®.

Per cent Households
Individuals With Social
Estimated Below [Major Employment Households| Security or
Per-Capita| Poverty, Industries Per cent With Retirement
County | Income | 2006-2008 (> 10%) Unemployment | Assistance | Income
Rankin | $26,480 10% Educaggt';l/.ﬁ‘ea'th’ 4% 9% 42%
Education/health,
Madison | $32,437 13% Prof/admin, Retail, 6% 16% 47%
Finance/rea estate
Manufacturing,
Scott $15,549 23% Education/health, 6% 23% 52%
Construction
Manufacturing,
Leake $16,183 20% Education/health, 6% 17% 49%
Forestry/Ag, Retail
Education/health,
Neshoba | $16,961 17% Entertainment/ 8% 26% 45%
recreation, Retail
Winston NA NA NA NA NA NA
Attala NA NA NA NA NA NA
Kemper NA NA NA NA NA NA
Choctaw NA NA NA NA NA NA
NA=not available

Section 303(d) Listings and Total Maximum Daily L oads
Table B.8 lists monitored waterbodies in the Ross Barnett watershed included on the draft

2010 303(d) List of Impaired Water Bodies™. The 2010 list includes only monitored

waterbodies. The 2010 list is currently in draft format; however, final approval by the

Mississippi Commission on Environmental Quality is anticipated. Table B.9 liststhe TMDLSs

completed by MDEQ? and summarizes recommended pollutant reductions identified in the

TMDLs.

18 http://factfinder.census.qov, accessed January 2010

19 http://www.deg.state. ms.us/M DEQ.nsf/page/ TWB Total Maximum Daily Load Section?0OpenDocument

2 |bid.
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Table B.8. Waterbodies in the watershed included on the 2010 303(d) list.

Stream Waterbody ID | Impaired Uses Pollutant
Owl Creek 501111 Fish and Wildlife | Biological impairment
Sugar Bogue 507612 Fish and Wildlife | Biological impairment
Town Creek 503211 Fish and Wildlife | Biologica impairment
Unnamed tributary to Tallahaga Creek 500712 Fish and Wildlife | Biological impairment

Table B.9. Completed TMDL s and recommended pollutant reductions for the watershed.

Waterbody and Nonpoint Source Point Source
ID Pollutant Reduction Reduction Approval Date
Nutrients, organic
Bogue Chitto enrichment/ TP - 60% NA December 18, 2008
Creek low DO
MS121BE Sediment Stable sediment yield NA March 25, 2009
L egacy pesticides NA NA January 4, 2007
Cane Creek . . .
MSI51E] Sediment Stable sediment yield NA March 25, 2009
Summer — 44%
Pathogens Winter — 23% NA December 18, 2008
Coffee Bogue . -
Creek Nutrlents, organic
enrichment/ TP —-60% NA March 25, 2009
MS149E
low DO
Sediment Stable sediment yield NA March 25, 2009
Conehatta Creek Sediment Stable sediment yield NA March 25, 2009
MS137CE PCBs NA NA January 13, 2004
Sediment Stable sediment yield NA March 25, 2009
Eutacutachee - -
Creek Nutrients, organic
enrichment/ TP —60% NA June 2009
MS152E
low DO
Fannegusha Sediment Stable sediment yield NA June 28, 2004
Creek Summer — 73%
MSI151FE Pathogens Winter — 44% March 2009
Sediment Stable sediment yield NA March 2009
Nutrients,
Hughes Creek ammonia TN — 42%
MS122E1 toxicity, organic TP —48% June 2009
: TP-48%
enrichment/
low DO
Hurricane Creek . . ,
MSI51EM 1 Sediment Stable sediment yield NA June 28, 2004
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Table B.9. Completed TMDL s and recommended pollutant reductions (continued).

Water body and Nonpoint Source Point Source
ID Pollutant Reduction Reduction Approval Date
Lobutcha Creek
I(gvf/’gg and Pathogens Sepggttﬁae”fz;;(’% NA December 15, 1999
MS132E
kﬂogfégga Creek Sediment | Stable sediment yield NA March 25, 2009
Organic TN-0
enrichment / low TP—-63% TP-0 December 18, 2008
Nanih Waiya DO and nutrients TBODu-0
Creek Legacy Pesticides NA NA December 18, 2008
MS120E Pathogens Sepc'[:l;:tttlaenfség;O% NA December 15, 1999
Sediment Stable sediment yield NA March 25, 2009
Organic TN-0
Noxapater Creek enrichment /' low TP-59% TP-0 December 18, 2008
MS123NE DO and nutrlgnts TBODu -0
L egacy Pesticides NA NA January 4, 2007
Sediment Stable sediment yield NA March 25, 2009
TN-0
Pearl River (Pearl Nutrients TP —56% TP —56% June 29, 2009
River Basin) TBODu -0
i — 0
mgg '\P"RPFF'{'?E Pathogens Sepé'actttlae”'_(sés(fiom NA December 15, 1999
Sediment Stable sediment yield NA March 25, 2009
Pear| River
ﬂ'&f‘koigg‘d Legacy Pesticides NA NA January 4, 2007
MSLMPRLRE
Pear| River
(Leake, Madison,
Rankin, and Scott | Legacy Pesticides NA NA January 4, 2007
counties)
MSUMPRL R2E
None, but
. monitoring from
'\P/IegrLIJ ,\3 II;’/SL ROM Mercury NA some poi_nt January 12, 2004
sourcesis
recommended.
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Table B.9. Completed TMDL s and recommended pollutant reductions (continued).

Water body and Nonpoint Source Point Source
ID Pollutant Reduction Reduction Approval Date
Summer — 30%
Pelahaichie Pathogens Winter — 27% March 2009
Creek Legacy Pesticides NA NA January 4, 2007
M S153PE Sediment Stable sediment yield NA March 25, 2009
Nutrients TP —-60% None June 2009
i — 0,
Pinishook Creek |  Pathogens Sepé';t ttlae”'_‘sés(go % NA December 15, 1999
MS125PE Sediment Stable sediment yield NA March 25, 2009
Red Cane Creek . . .
MSI51EM2 Sediment Stable sediment yield NA June 28, 2004
Organic TN —63% 1.;.'; B 8
enrichment / low TP —-80% TBODU — June 29, 2009
Shockaloo Creek | DO and nutrients TBODu —29%
22% to 89%
MS143E Summer — 14%
Pathogens Winter — 38% December 18, 2008
Sediment Stable sediment yield NA March 25, 2009
Standing Pine Septic tanks — 80% 0
Creek Pathogens Cattle — 95% 87% December 15, 1999
Organic TN - 63% 11—.'; B 8
Tallabogue Creek | enrichment / low TP —-80% TBODU — June 29, 2009
i _ 0,
MS142E1 DO and nutrients TBODu —29% 290 t0 89%
Sediment Stable sediment yield NA March 25, 2009
Tallahaga Creek Sediment Stsae?)l t(ia Cste:rl] rl?Sentgg c(;:) d NA March 25, 2009
- 0,
MS122E Pathogens Cattle — 95% 92% December 15, 1999
Tibby Creek Summer — 61%
MS146TE Pathogens Winter — 94% December 18, 2008
. TN-0
Organic TN —63%
Luscolameta | enrichment / low TP - 80% Do June 29, 2009
i _ 0,
M SL44E DO and nutrients TBODu —29% 2906 10 89%
Sediment Stable sediment yield NA March 25, 2009
Y ockanookany Monitoring
River Mercury NA recommended January 12, 2004
MS146Y E and
MS147M1 PCBs NA NA January 13, 2004

TN = total nitrogen, TP = total phosphorous, NA = not applicable
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Fish Consumption Advisories

Fish consumption advisories are active for Y ockanookany River, Pearl River upstream of
Highway 25, and Little Conehoma Creek, located in Attala and L eake counties. Contaminants of
concern for the advisories are polychlorinated biphenyls (PCBs) and mercury. Mercury isthe
contaminant of concern for Y ockanookany River, and Pearl River upstream of Highway 25
(MDEQ 20044a). PCBs are the contaminants of concern for Little Conehoma Creek and
Y ockanookany River from US Highway 35 to the Pearl River (Figure B.16).

The PCBsin fishin Little Conehoma Creek and the Y ockanookany River came from a
Texas Eastern Pipeline Compressor Station located near Kosciusko. During the time that PCBs
were in use at the compressor station (use of PCBs at this compressor station was discontinued
in 1979), waste oil containing PCBs was disposed of in onsite pits. PCBs migrated from these
disposal pits to Conehoma Creek and the Y ockanookany River. Texas Eastern entered into a
consent order with EPA in 1994, and as of 1997, the site was remediated. Fish tissue sampling
in 1987 resulted in a fish consumption advisory being issued for Conehoma Creek and the
Y ockanookany River and the 303(d) listing of these waterbodies. Fish tissues in these stream
segments were sampled again in 2003. The 2003 fish tissue data indicate the fish consumption
advisory should remain in effect; however, the concentrations of PCBs in the fish tissue have
decreased (MDEQ 2004b).

The primary source of mercury to the Y ockanookany River and Pearl River isbelieved to
be atmospheric deposition of mercury emitted from regional and global sources. MDEQ has
issued a moratorium on additional NPDES-permitted point source discharges containing mercury
to the Y ockanookany River and Pearl River.
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Hydrologic Unit Codes

The US Geologica Survey (USGS) delineates watersheds into smaller areas commonly
known as 12-digit hydrologic unit codes (HUC12s). There are 87 HUC12s located within the
Reservoir watershed. HUC12 boundaries are an important consideration in determining priority
watersheds and targeting management practices because they define smaller-sized catchments at
a scale on which implementation can be most efficiently managed. The boundary lines for each
HUC12 are shown on Figure B.17. The description, identification number, and area of each
HUC12 are listed in Table B.10. The plans developed under the Ross Barnett Reservoir Initiative
encompass the entire drainage area of the Reservoir, an area of approximately 3,050 square
miles. The HUC12s were divided into three major subwatershed groups based on proximity to
the Reservoir. The major subwatershed delineations are also shown on Figure B.17. The groups
were defined as the area approximately 10 times as large as the size of the Reservoir surface area
(1x:10x), the area between 10 and 50 times as large as the reservoir surface area (10x:50x), and
the area above the 50x boundary (above 50x).

Proximity to the Reservoir was considered in determining the potential for pollutants
originating in the watershed reaching the Reservoir through tributary and overland flow inputs.
Areas closer to the Reservoir have increased likelihood of contributing pollutants, whereas
pollutants originating from areas located at greater distances from the Reservoir may be removed
by biological transformation processes or settling. Thus, focusing resources on areas closer to the
Reservoir in the initial phases of implementation of this plan was a reasonable approach for
optimizing the cost-benefits of water quality improvements achieved from implementation of
management practices.

Major sub-watershed delineations were based on aratio of the Reservoir surface area
relative to the size of the Reservoir drainage area. Three areas were delineated for surface
arealdrainage arearatios of 1x:10x, 10x:50x, and above 50x the surface area. Boundary lines

were drawn based on existing HUC12s within the Reservoir’ s watershed.
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Appendix B

Ross Barnett Reservoir Watershed Characteristics

October 31, 2011

TableB.10. Watershed area, HUC12 ID number, name, and area of each HUC12 in the
watershed.
Area
Watershed | HUC12 1D No. HUC12 Name (acre)s
1x:10x 031800020305 Snake Creek - Pelahatchie Creek 14,179
1x:10x 031800020302 Ashlog Creek - Pelahatchie Creek 31,859
1x:10x 031800020304 Hollybush Creek - Clear Creek 24,167
1x:10x 031800020101 Sugar Bogue - Coffee Bogue 24,143
1x:10x 031800020306 Riley Creek - Pelahatchie Creek 33,296
1x:10x 031800020303 Eutacutachee Creek 17,880
1x:10x 031800020301 Upper Pelahatchie Creek 12,234
1x:10x 031800020307 Mill Creek - Pelahatchie Creek 18,203
1x:10x 031800020201 Hurricane Creek - Fannegusha Creek 17,299
1x:10x 031800020202 Red Cane Creek - Fannegusha Creek 15,027
1x:10x 031800020404 Mill Creek - Pearl River 38,947
1x:10x 031800020102 Beach Creek - Coffee Bogue 15,046
1x:10x 031800020203 Deer Creek - Fannegusha Creek 16,059
1x:10x 031800020403 Cane Creek - Pear| River 25,393
1x:10x 031800020103 L ee Branch - Coffee Bogue 15,796
1x:10x 031800020402 Lake Creek - Pearl River 22,541
1x:10x 031800020401 Pellaphalia Creek - Pearl River 32,702
10x:50x 031800011203 Panther Creek - Y ockanookany River 25,521
10x:50x 031800011104 Lower Tibby Creek 16,582
10x:50x 031800011201 Ethel - Hurricane Creek 10,734
10x:50x 031800011206 Leflore Creek - Y ockanookany River 30,559
10x:50x 031800010404 Ocobla Creek 12,777
10x:50x 031800011403 Rice Creek - Pearl River 32,090
10x:50x 031800011306 Shiola Creek 14,533
10x:50x 031800010708 Gray Lake - Lobutcha Creek 21,678
10x:50x 031800010801 Upper Tuscolameta Creek 20,971
10x:50x 031800010803 Warrior Creek - Tuscolameta Creek 30,568
10x:50x 031800010904 Hontokal o Creek 37,639
10x:50x 031800010901 Bogue Faliah - Tuscolameta Creek 27,345
10x:50x 031800010905 Tallabogue Creek 33,711
10x:50x 031800011001 Shockal oo Creek 38,638
10x:50x 031800010802 Conehatta Creek 32,708
10x:50x 031800010903 Lower Sipsey Creek 25,201
10x:50x 031800010906 | North & South Canals - Tuscolameta Creek 24,257
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Ross Barnett Reservoir Watershed Characteristics

October 31, 2011

Table B.10. Watershed area, HUC12 ID number, name, and area of each HUC12 (continued).

Area
Watershed | HUC12 1D No. HUC12 Name (acre)s
10x:50x 031800011002 Balucta Creek 33,993
10x:50x 031800010902 Upper Sipsey Creek 29,419
10x:50x 031800011003 Lower Tuscolameta Creek 32,963
10x:50x 031800010501 Coonshuck Canal - Fulton Canal 29,235
10x:50x 031800011401 Upper Standing Pine Creek 19,709
10x:50x 031800011402 Lower Standing Pine Creek 18,203
10x:50x 031800010502 Lonsilocher Canal - Kentawka Canal 13,387
10x:50x 031800011406 Y ellow Creek - Pearl River 16,437
10x:50x 031800010503 Cushtusia Creek 31,562
10x:50x 031800010605 Luneluah Creek 13,703
10x:50x 031800011307 L ower Y ockanookany River 15,884
10x:50x 031800010606 Beasha Creek 20,888
10x:50x 031800011404 Pollard Creek - Pearl River 17,711
10x:50x 031800011405 Pelaphalia Creek - Pearl River 17,790
10x:50x 031800010504 Lower Kentawka Canal 31,666
10x:50x 031800010201 Land Creek - Bogue Chitto 33,136
10x:50x 031800011305 Ninemile Creek - Y ockanookany River 22,424
10x:50x 031800010202 Owl Creek 19,517
10x:50x 031800010603 Woodard Creek - Pearl River 18,984
10x:50x 031800010607 L ukfapa Creek 32,008
10x:50x 031800010203 Cow Creek - Bogue Chitto 28,877
10x:50x 031800011304 Merchant Creek - Y ockanookany River 13,722
10x:50x 031800010707 Cobbs Creek 21,883
10x:50x 031800010604 Hooper Mill Creek - Pearl River 13,836
10x:50x 031800011303 Socki Creek - Y ockanookany River 14,964
10x:50x 031800010405 Hurricane Creek - Pearl River 23,345
10x:50x 031800010602 Jofuska Creek 13,605
10x:50x 031800010705 Bibalucta Creek 19,765
10x:50x 031800010402 Lower Noxapater Creek 10,761
10x:50x 031800010403 Joel Creek - Pearl River 11,424
10x:50x 031800010704 Pailey Creek 19,757
10x:50x 031800011301 Conehoma Creek 11,549
10x:50x 031800010601 Pinishook Creek 27,021
10x:50x 031800010706 Archie Creek - Lobutcha Creek 30,336
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Ross Barnett Reservoir Watershed Characteristics

October 31, 2011

Table B.10. Watershed area, HUC12 1D number, name, and area of each HUC12 (continued).

Area
Watershed | HUC12 1D No. HUC12 Name (acre)s
10x:50x 031800011302 Bokshenya Creek - Y ockanookany River 17,790
10x:50x 031800010401 Upper Noxapater Creek 22,606
10x:50x 031800010703 Bear Creek - Lobutcha Creek 33,663
10x:50x 031800011204 Ethel - Turkey Creek 12,614
10x:50x 031800010702 Dry Creek - Lobutcha Creek 28,283
10x:50x 031800011205 Kosciusko - Hurricane Creek 10,788
10x:50x 031800010701 Reedy Creek - L obutcha Creek 27,158
10x:50x 031800011202 Black Creek - Cole Creek 18,546
10x:50x 031800011103 Upper Tibby Creek 16,129
10x:50x 031800011105 Dry Creek - Y ockanookany River 17,839
10x:50x 031800011101 Upper Y ockanookany River 21,503
10x:50x 031800011102 Besa Chitto 13,237
Above 50x | 031800010103 Hughes Creek 13,915
Above50x | 031800010302 Town Creek 14,665
Above 50x | 031800010303 Upper Nanih Waiya Creek 29,080
Above 50x | 031800010301 Murphy Creek 15417
Above 50x | 031800010304 Lower Nanih Waiya Creek 30,446
Above 50x | 031800010104 Lower Talahaga Creek 29,361
Above 50x | 031800010102 Middle Tallahaga Creek 16,974
Above 50x | 031800010101 Upper Tallahaga Creek 20,570
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The three major sub-watersheds are described below:

1 The watershed areathat is approximately 10 times larger than the Reservoir’s
surface area (1x:10x subwatershed),

2. The watershed area outside of the 1x:10x area extending to an area approximately
50 times larger than the Reservoir’ s surface area (10x:50x subwatershed), and

3. The watershed area above the 50x boundary (above 50x subwatershed).

1x:10x Subwatershed

The 1x:10x subwatershed includes areas within Madison, Rankin, Scott, and Leake
counties. The areaincludes portions of the cities of Madison, Ridgeland, Flowood, Pelahatchie,
and Morton and the town of Langford (Figure B.18). Forest/woodland is the dominant land use,
followed by pasture/grassland (Table B.11). Developed areas are found primarily around
Pelahatchie Bay, on some parts of the shoreline areas in Madison and Rankin counties, and near
the Reservoir dam. Row-crop agriculture makes up only 4% of the land use in the 1x:10x
subwatershed and less than 1% of the remainder of the Reservoir drainage area. The majority of
the row-crop farming in the watershed occursin the northeastern portion of Rankin County and
western Scott County. There are also several poultry processing facilities located in this
subwatershed.

Table B.11. Land use in the 1x:10x subwatershed.

Land Use Square Miles Per centage
Agricultural Crops 22 3.7%
Developed 37 6.3%
Forest/Woodland 248 42.4%
Open Water 42 7.1%
Pasture/Grassland 101 17.2%
Shrubland 66 11.3%
Wetlands 70 12.0%
Total 585 100.0%
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Major tributaries of the Reservoir and Pearl River within the 1x:10x subwatershed
include Fannegusha Creek, Pelahatchie Creek, and Coffee Bogue. Major roads include parts of
Interstate 20 and Highway 25, and the Natchez Trace. The area also contains parts of Bienville
National Forest.

The 1x:10x watershed includes 17 HUC12s (Table B.10). The HUC12s located in the
1x:10x subwatershed aso coincide with the 17 HUC12s prioritized by the Pearl River Basin
Team and EPA Region 4.

10x:50x Subwatershed

Land management activities within the 10x:50x subwatershed are expected to impact
water quality in the Reservoir. However, the effects of pollutant pressures originating from this
areamay be reduced due to the travel time and distance from the Reservoir. The land areaiin the
1x:50x subwatershed is dominated by forest land use (which covers approximately 53% of the
subwatershed) and pasture/grassiand (which covers 19% of the subwatershed) (Table B.12).

Major tributaries of the Pearl River within the 10x:50x watershed include Tuscolameta
Creek, Lobutcha Creek, and the upper portion of the Y ockanookany River. Smaller tributaries
include Standing Pine Creek, Noxapater Creek, Bogue Chitto, and Pinishook Creek. Counties
include Scott, Newton, Leake, Neshoba, Kemper, Choctaw, Winston, and Attala. The cities of
Forest, Philadel phia, Carthage, Kosciusko, Ackerman, and Ethel are located in this
subwatershed. Magjor roads are Natchez Trace, Highway 12, Interstate 20, Highway 43,
Highway 482, and Highway 16. Parts of the Choctaw Indian reservation are also contained in
this subwatershed.
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Table B.12. Land use in the 10x:50x subwatershed.

Land Use Square Miles Per centage
Agricultural Crops 8 0.4%
Developed 135 6.2%
Forest/Woodland 1,167 53.2%
Open Water 11 0.5%
Pasture/Grassland 408 18.6%
Shrubland 285 13.0%
Wetlands 180 8.2%

Total 2,195 100.0%
Above 50x Subwatershed

The area beyond the 1x:50x watershed area includes the headwaters of the Pearl River,
which forms at the confluence of Nanih Waiya Creek and Tallahaga Creek. Pollutants
originating in this portion of the watershed are unlikely to directly impact the Ross Barnett
Reservoir; however, they do affect water quality in upper reaches of the Pearl River.

Countiesin this subwatershed include Kemper, Noxubee, Winston, and a small part of
Choctaw. Nanih Waiya State Park and portion of the Tombigbee National Forest are included in
this subwatershed. This area contains the city of Louisville, aswell as Highway 14. The
dominant land uses in this subwatershed are forest/woodland (45%) and pasture/grassland (26%).
Land usesin this subwatershed are shown in Table B.13.

Table B.13. Land use in the above 50x subwatershed.

Land Use Square Miles Per centage
Agricultural Crops 2 0.8%
Developed 18 6.9%
Forest/Woodland 120 45.3%
Open Water 3 1.1%
Pasture/Grassland 69 25.9%
Shrubland 32 12.2%
Wetlands 21 7.9%

Total 266 100.0%
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1.0 INTRODUCTION

Available monitoring data were analyzed to evaluate loading of total phosphorus (TP),
total nitrogen (TN), and total suspended solids (TSS) into the Ross Barnett Reservoir. Available
data from the majority of the Reservoir tributary sites typically included flows and water
chemistry from a single sample, or did not include flows at all. This analysis used only data sets
containing flows and TP, TN, or TSS for multiple samples. Reasonably complete water quality
data sets were available from the Edinburg station on the Pearl River and the Revive station on
the Yockanookany River (Figure 1.1). The analysis focuses on these two stations. Flow
measurements were also available for the Edinburg station on the Pearl River, but not at the
Revive station on the Yockanookany River. For the analyses, Yockanookany River flow
measurements collected just downstream of Revive, at Ofahoma, were used with the water
quality data from Revive.

These data sets included water quality data from the US Environmental Protection
Agency’s (EPA) Legacy STORET database, the Mississippi Department of Environmental
Quality’s (MDEQ) Ambient Monitoring Program, MDEQ’s WADES database, and the US
Geological Survey (USGS) flow gages. These data sources and periods of record (PORs) are
summarized in Table 1.1. Except for flow data, sampling during the time periods indicated in

Table 1.1 were either monthly or bimonthly.

Table 1.1. Data sources and POR for analysis of TP, TN, and TSS loadings to Ross Barnett

Reservoir.
Parameters
Location Data Source POR TN | TP | TSS |Flow
MDEQ WADES 01/2000-12/2001 | X | X | X
Pearl River USGS Stream Gage 1963 — 2009 X
at Edinburg 11/1962 — 03/1967 X
Legacy STORET 08/1975 — 06/1977 X
01/1993-12/1998 | X | X | X
Yockanookany MDEQ Ambient Monitoring
River near Revive Legacy STORET 12/1996-02/2001 | X | X | X
Yockanookany
River at Ofahoma USGS Stream Gage 1943 - 2009 X

1-1
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The objective of the analysis was to compute daily and annual loads of TN, TP, and TSS,

and, where possible, to evaluate:

1. Temporal variation in TP, TN and TSS concentrations and loads:
a. Annual,
b. Wet versus dry season, and
C. Wet versus dry years.

2. Loading differences among watersheds; and

3. Covariation among flow and TN, TP, and TSS.

This summary also discusses additional sampling data collected in the Pearl River and
Pelahatchie Creek. There is not a sufficient record of data at these sites to conduct a meaningful
analysis of temporal variation or covariation. A complete inventory of water quality monitoring
data collected in the Reservoir watershed is available in the Comprehensive Water Quality

Monitoring Plan.
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2.0 DATA ANALYSES

To calculate daily loads for each sampling date, the parameter concentration obtained
from grab samples was multiplied by the total discharge on the sampling day, with appropriate
unit conversions. Flow data were available as daily mean flows. No formal statistical analyses
were performed beyond simple linear regressions. In general, data were evaluated by visual

examination of scatter plots and summary tables.
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3.0 PEARL RIVER AT EDINBURG

3.1 Flows

A comparison of flows on the sampling days from January 1993 through December 2001
(excluding 1999, when water quality sampling did not occur) with all days during that period is
presented in Table 3.1. Table 3.1 indicates that the distribution of flows on sampling days versus
all days is comparable with a slight negative bias on sampling days. A plot of average annual
flows (Figure 3.1) indicates that average annual flows generally ranged from approximately
600 to 1,800 cubic feet per second (cfs) between 1963 and 2009.

Table 3.1 Pearl River (Edinburg) average daily flow on sampling days versus all days
(1993 through 2001, excluding 1999).

Average Daily Flow (cfs)

Metric Sampling Days All Days
10" 19 19
25" 75 57
Percentile 50" 206 272
75" 1,125 1,290
90" 2,370 3,060
Average 881 1,065
Standard Deviation 1,447 1,820
Maximum 7,280 18,100
Minimum 3 1

3.2 Annual Loadings

A summary of TSS and nutrient concentrations and loading distributions for the
Pearl River is presented in Table 3.2. Annual TP, TN, and TSS loadings are summarized in
Table 3.3. TP, TN, and TSS concentrations and loadings during 2000 were an order of
magnitude below typical values. Low loading values were due to both low concentrations
(Table 3.3) and low flows (Figure 3.1) during 2000.

3-1
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Table 3.2. Summary of Pearl River (Edinburg) nutrient concentration and loading
distributions (1993 through 2001, excluding 1999).
Concentrations Loadings
(mg/L) (kg/day)
Metric TP TN TSS TP TN TSS
25" 0.060 0.655 4.0 14 190 1.09E+03
Percentile 50" 0.090 0.950 8.0 48 438 4.11E+03
75" 0.120 1.240 | 125 165 2,628 | 3.20E+04
Average 0.100 0.996 15.9 178 1,794 5.38E+04
Standard Deviation 0.077 0.462 37.309 314 2,690 1.79E+05
Maximum 0.440 2.290 |286.0 1,562 11,652 1.28E+06
Minimum 0.010 0.170 1.0 0.3 4 2.84E+01
Table 3.3 Pearl River (Edinburg) average annual nutrient loads based on monthly or

bimonthly sampling (1993 through 2001, excluding 1999).

Total Phosphorus Total Nitrogen Total Suspended Solids
(kg/day) (kg/day) (kg/day)

Year Mean StdDev | N Mean StdDev | N Mean StdDev | N
1993 279 472 6 3,428 3,828 6| 2.32E+5 | 5.14E+5 6
1994 120 150 6 860 878 6| 1.26E+4 | 1.60E+4 6
1995 369 606 6 2,878 4,401 6| 4.48E+4 | 8.48E+4 6
1996 153 192 6 1,659 1,669 6| 2.99E+4 | 4.44E+4 6
1997 118 125 11 1,975 1,632 11| 2.37E+4 | 3.28E+4 | 11
1998 316 447 10 2,554 3,714 10| 1.04E+5 | 1.89E+5 | 10
2000 23 29 9 235 217 9| 1.62E+3 | 1.60E+3 9
2001 113 115 9 1,186 1,274 9| 1.68E+4 | 2.48E+4 9
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3.3 Concentrations and Loadings Versus Flows

Table 3.4 summarizes TP, TN and TSS concentrations and loadings at low, intermediate,
and high flows. At this scale (i.e., among flow categories), TP and TN concentrations show no
correlation with flow at low and intermediate flows and a slight decrease at high flows. In
contrast, TSS shows a strong correlation with flow. Loadings for TN, TP and TSS show a strong

correlation with flow.

Table 3.4. Pearl River (Edinburg) average daily nutrient loadings and concentrations at base,
intermediate, and high flow (1993 through 2001, excluding 1999).

Concentration Loading
mg/L) (kg/day)
Flow Category TP TN |[TSS| TP | TN TSS
Base Flow, < 20" percentile; < 50 cfs 0.104 | 1.012| 7 6 55 | 3.91E+02
Intermediate Flow, 40-60" percentile;189-606 cfs | 0.103 | 1.029 | 10 | 82 | 888 | 8.80E+03
High flow > 80" percentile; > 1,830 cfs 0.091 | 0.831| 51 | 635 |6,854|2.91E+05

3.3.1 Total Phosphorus Concentrations and Loadings Versus Flows

Scatter plots of TP concentrations versus sampling date and flows are provided on
Figure 3.2. TP concentrations varied by an order of magnitude among samples. Interquartile TP
concentrations differed by a factor of two (0.06 versus 0.12 mg/L; Table 3.2). TP concentrations
are uncorrelated with flow, with some of the lowest TP concentrations occurring at the highest
flows (Table 3.4 and Figure 3.2).

Scatter plots of TP loading versus sampling date and flows are provided on Figure 3.3.
TP loading varied by nearly two orders of magnitude among samples. Interquartile TP loading
values differed by a factor of approximately ten (14 versus 160 kg/day; Table 3.2). TP loading
was strongly related to flow (Figure 3.3), with the greatest increase in loading occurring at
approximately 1,000 cfs, which is the 67™ percentile among all daily flows from 1963
through 20009.
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3.3.2 Total Nitrogen Concentrations and Loadings Versus Flow

Scatter plots of TN concentrations versus sampling date and flows are provided on
Figure 3.4. TN concentrations varied by an order of magnitude among samples. Interquartile TP
concentrations differed by a factor of two (0.66 versus 1.24 mg/L; Table 3.2). TN concentrations
are uncorrelated with flow, with some of the lowest TN concentrations occurring at the highest
flows (Table 3.4 and Figure 3.4).

Scatter plots of TN loading versus sampling date and flows are provided on Figure 3.5.
TN loading varied by four orders of magnitude among samples. Interquartile TN loading values
differed by over a factor of ten (190 versus 2,690 kg/day; Table 3.2). TN loading was strongly
related to flow (Figure 3.5), with the greatest increase in loading occurring at approximately
1,000 cfs, which is the 67" percentile among all daily flows from 1963 through 2009.

3.3.3 TSS Concentrations and Loadings Versus Flow

Scatter plots of TSS concentrations versus sampling date and flows are provided on
Figure 3.6. TSS concentrations varied by over an order of magnitude among samples.
Interquartile TSS concentrations differed by roughly a factor of 3 (5.0 versus 12.5 mg/L;
Table 3.2). Examination of Figure 3.6 (top figure) suggests an overall decrease in TSS
concentrations between the years of 1962 through 1977 and the years of 1993 through 2001.
Because TSS concentrations are correlated with flow (Table 3.4), differences between TSS
concentrations in the 1962 through 1977 data set were compared with concentrations from the
later data set (1993 through 2001) by examining flow versus TSS for the two time periods
(Figure 3.6, bottom figure). Examination of Figure 3.6 indicates a clear difference in TSS
concentrations between the two time periods, with the highest concentrations occurring during
1962 through 1977. The regression lines indicate that the greatest average difference (about
one order of magnitude) is at the lower flows, while the two time periods differ by approximately
a factor of two at higher flows.

Examination of Figure 3.6 shows that TSS concentrations of individual samples are
somewhat correlated with flows. However, the correlation is not nearly as strong as when the

data are combined into categories (e.g., base, intermediate, and high flows in Table 3.4).
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Scatter plots of TSS loadings versus sampling date and flows are provided on Figure 3.7.
TSS loadings varied by four orders of magnitude among samples. Interquartile TSS loading
values differed by nearly a factor of 30 (1,090 versus 32,000 kg/day; Table 3.2). The same
differences between the 1962 through 1977 and 1993 through 2001 time periods were apparent,
with higher loading values and a steeper increase with flow apparent in the 1962 through 1977
data set. In the 1993 through 2001 data set, the greatest increase in loading occurs at
approximately 2,000 cfs, which is the 82" percentile among all daily flows from 1963
through 20009.

3.4  Correlations Among Variables

Scatter plots of TN versus TSS, TP versus TSS, and TP versus TN are provided on
Figure 3.8. The scatter plots show that, while the relationships are all in the expected direction
(i.e., positive correlations among all three variables), the relationships are weak and of little
predictive value. These weak relationships might suggest the following:

1. Independent sources of TP, TN, and TSS;

2. Variability in the relative proportions of nitrogen and phosphorus in suspended
matter; or

3. A significant and variable inorganic component in the TSS.

3.5 Seasonal and Wet Versus Dry Year Comparisons

Data were classified according to season and wet versus dry hydrological years based on
flow records for the Yockanookany River and the Pearl River, as well as precipitation records for
Carthage and Philadelphia. Based on these data, the years 1999, 2000, and 2007 were classified
as dry and the years 1997 and 2003 were classified as wet. Based on available water quality data,
only a single wet year (1997) and a single dry year (2000) could be compared. This comparison
is presented in Table 3.5 and indicates that, while average flows during the wet year (1997) were
15 times higher than in the dry year (2000), concentrations of TN, TP and TSS were similar.
Differences in loading between years are therefore due to differences in flow.
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Table 3.5. Pearl River (Edinburg) wet year (1997) versus dry year (2000) average daily
nutrient loadings, concentrations, and flow.
Dry Year (2000) Wet Year (1997)
Metric TP TN TSS TP TN TSS
Loading (kg/day) 23 235 | 1.62E+03 118 1,975 | 2.37E+04
Concentration (mg/L) 0.083 0.984 6.8 0.088 0.878 9.8
Flow (cfs) 89 1,309

For the seasonal analysis, monitoring data were classified as wet season (November
through May) and dry season (June through October). The wet versus dry season comparison is
provided in Table 3.6. TP and TN concentrations were very similar in wet versus dry seasons
while loadings were dramatically higher during wet months. In contrast, TSS concentrations
were substantially higher during wet months so that the wet versus dry difference in TSS loading

is due to both increased flows and increased TSS concentrations.

Table 3.6. Pearl River (Edinburg) wet (November through May) versus dry (June through
October) season average daily nutrient concentrations and loadings

(1993 through 2001, excluding 1999).

Total Phosphorus Total Nitrogen Total Suspended Solids
Concentration| Loading |Concentration| Loading |Concentration Loading
(mg/L) (kg/day) (mg/L) (kg/day) (mg/L) (kg/day)
Metric | Wet | Dry | Wet | Dry | Wet | Dry |Wet| Dry | Wet | Dry Wet Dry
Average {0.096 | 0.105 | 270 | 47 | 0.945 | 1.068 |2721| 474 | 20.6 9.3 |8.66E+4|7.12E+3
StdDev |0.080| 0.072 | 387 | 64 | 0.431 | 0.502 |3203| 703 | 48.0 7.8 |2.29E+5|1.62E+4
N 37 26 37 26 37 26 37 | 26 37 26 37 26
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4.0 YOCKANOOKANY RIVER AT REVIVE AND OFAHOMA

41 Flows

A comparison of flows on the sampling days from 1996 through 2001 with all days
during that period is presented in Table 4.1. The table indicates that the distribution of flows on
sampling days versus all days is comparable with a slight negative bias on sampling days except
at the highest flows where there is a substantial negative bias on sampling days. A plot of
average annual flows (Figure 4.1) indicates that average annual flows generally ranged from
approximately 350 to 950 cfs between 1943 and 20009.

Table 4.1. Yockanookany River (Ofahoma) daily average flows on sampling days versus all
days (1996 through 2001).

Average Daily Flow (cfs)
Metric Sampling Days All Days
10“; 23 22
25" 43 40
Percentile 50" 91 116
75" 502 578
90" 594 1,520
Average 594 524
Standard Deviation 1,443 991
Maximum 8,450 11,000
Minimum 12 6.3

4.2 Annual Loadings

Table 4.2 presents a summary of Yockanookany River nutrient and TSS concentration
distributions from the Yockanookany River water quality station at Revive, and distributions of
nutrient and TSS loads estimates using water quality data from Revive and flow measurements
from Ofahoma. Annual TP, TN and TSS loadings are summarized in Table 4.3. Loadings for all
parameters were substantially higher in 2000 than in other years. This is in marked contrast to
loadings in the Pearl River during the same time period. At the Pearl River station, loadings for
all three parameters were an order of magnitude lower in 2000 compared to other years. At the
lower Yockanookany River, loadings of TP, TN, and TSS were lowest in 1999 and highest
in 2000. Both 1999 and 2000 were classified as “dry” years (see Section 3.5).
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Table 4.2. Summary of lower Yockanookany River nutrient concentrations and loading
distributions (1996 through 2001).
Concentrations Loadings
(mg/L) (kg/day)
Metric TP TN TSS TP TN TSS
25" 0.060 0.450 3.0 7 46 2.75E+02
Percentile| 50" 0.080 0.670 4.5 22 159 1.03E+03
75" | 0.100 0.820 8.0 97 819  |9.62E+03
Average 0.098 0.652 7.1 134 1,128 1.73E+04
Standard Deviation| 0.094 0.240 10.735 331 3,096 5.26E+04
Maximum 0.580 1.230 68.0 1,861 18,399 2.41E+05
Minimum 0.010 0.230 1.0 1.5 15 6.85E+01
Table 4.3. Lower Yockanookany River average daily nutrient loads based on monthly or
bimonthly sampling (1996 through 2001).
Total Phosphorus Total Nitrogen Total Suspended Solids
(kg/day) kg/day) (kg/day)
Year | Mean | StdDev | N | Mean | StdDev | N Mean Std Dev N
1996 18 NA 1 105 NA 0| 5.14E+02 NA 1
1997 | 109 144 8 933 1,161 7 | 6.72E+03 7.45E+03 | 8
1998 | 178 287 10 | 1,197 2,072 4 | 3.11E+04 7.50E+04 |10
1999 49 73 12 432 566 6 | 5.08E+03 7.85E+03 |12
2000 | 278 698 7 12,735 6,908 5| 3.30E+04 8.57E+04 | 7
2001 12 NA 1 106 NA 0 NA NA 0
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4.3 Concentrations and Loadings Versus Flows

Table 4.4 summarizes TP, TN and TSS concentrations and loadings at base, intermediate,
and high flows. Under this broad classification of flows, concentrations of TP and TN are higher
at intermediate flows. In contrast, TSS shows a strong correlation with flow at this scale
(i.e., among flow categories) of analysis. Loadings of TN, TP, and TSS all show a strong

correlation with flow.

Table 4.4. Lower Yockanookany River average daily nutrient loadings and concentrations at
base, intermediate, and high flows (1996 through 2001).

Concentrations Loadings
(mg/L) (kg/day)
Flow Category TP TN |TSS| TP | TN TSS
Base Flow, < 20" percentile, < 33 cfs 0.079 | 0.501 3 4 28 |1.84E+02
Intermediate Flow, 40" — 60" percentile, 72-224 cfs | 0.148 | 0.795 | 5 | 31 | 190 |1.10E+03
High Flow, > 8o percentile, > 787 cfs 0.090 | 0.709 | 15 | 550 (4,694 |7.47E+04

4.3.1 Total Phosphorus Concentrations and Loadings Versus Flows

Scatter plots of TP concentrations versus sampling date and flows are provided on
Figure 4.2. TP concentrations varied by an order of magnitude among samples. Interquartile TP
concentrations differed by a factor of less than two (0.06 versus 0.10 mg/L; Table 4.2). TP
concentrations are virtually uncorrelated with flow (Table 4.4 and Figure 4.2).

Scatter plots of TP loading versus sampling date and flows are provided on Figure 4.3.
TP loading varied by nearly two orders of magnitude among samples. Interquartile TP loading
values differed by a factor of nearly 14 (7 versus 97 kg/day; Table 4.2). Total phosphorus
loading was strongly related to flow (Figure 4.3), with the greatest increase in loading occurring
at approximately 1,000 cfs, which is the 81% percentile among all daily flows from 1943
through 20009.
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4.3.2 Total Nitrogen Concentrations and Loadings Versus Flows

Scatter plots of TN concentrations versus sampling date and flows are provided on
Figure 4.4. TN concentrations varied by a factor of six among samples. Interquartile TN
concentrations differed by a factor of 1.8 (0.45 versus 0.82 mg/L; Table 4.2). Total nitrogen
concentrations are weakly correlated with flows (Table 4.4 and Figure 4.4).

Scatter plots of TN loadings versus sampling date and flows are provided on Figure 4.5.
Loadings of TN varied by four orders of magnitude among samples. Interquartile TN loading
values differed by roughly a factor of 18 (46 versus 819 kg/day; Table 4.2). Total nitrogen
loading was strongly related to flow (Figure 4.5), with the greatest increase in loading occurring
at approximately 1,200 cfs, which is the 84™ percentile among all daily flows from 1943
through 20009.

4.3.3 TSS Concentrations and Loadings Versus Flows

Scatter plots of TSS concentrations versus sampling date and flows are provided on
Figure 4.6. TSS concentrations varied by over an order of magnitude among samples.
Interquartile TSS concentrations differed by a factor of nearly three (3 versus 8 mg/L; Table 4.2);
as with the Pearl River data, the correlation of individual samples with flow is not as strong as
when the data are grouped into categories (e.g., Table 4.4).

Scatter plots of TSS loading versus sampling date and flows are provided on Figure 4.7.
TSS loading varied by four orders of magnitude among samples. Interquartile TSS loading
values differed by a nearly a factor of 35 (275 versus 9,600 kg/day; Table 4.2). The greatest
increase in loading occurs at approximately 1,200 cfs, which is the 84" percentile among all
daily flows from 1943 through 2009.
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4.4  Correlations Among Variables
Scatter plots of TN versus TSS, TP versus TSS, and TP versus TN are provided on
Figure 4.8. The scatter plots show that the relationships are weak and of little predictive value.

This pattern is similar to that observed at the Pearl River station and might be due to the

following:
1. Independent sources of TP, TN, and TSS;
2. Variability in the relative proportions of nitrogen and phosphorus in suspended
matter; or
3. A significant and variable inorganic component in the TSS.

45 Seasonal and Wet Year Versus Dry Year Comparisons

Data were classified according to season and wet versus dry hydrological years based on
flow precipitation records as described previously. Based on available water quality data only a
single wet year (1997) and a single dry year (2000) could be compared. This comparison is
presented in Table 4.5 and indicates that, while average flows during the wet year (1997) were
42 times higher than in the dry year (2000), concentrations of TN, TP, and TSS were similar.

Differences in loading between years are therefore due to differences in flow.

Table 4.5. Lower Yockanookany River wet (1997) versus dry (2000) year average daily
nutrient loadings, concentrations and flows.

Dry Year (2000) Wet Year (1997)
Metric TP TN TSS TP TN TSS
Loading (kg/day) 14 121 6.07E+02 109 933 6.72E+03
Concentration (mg/L) | 0.088 0.727 4.2 0.073 0.610 4.4
Flow (cfs) 59 623

For the seasonal analysis, monitoring data were classified as described previously. The
wet versus dry season comparison is provided in Table 4.6. TP and TN concentrations were very
similar in wet versus dry seasons while loadings were dramatically higher during wet months. In
contrast, TSS concentrations were higher during wet months so that the wet versus dry difference

in TSS loading is due to both increased flows and increased TSS concentrations.
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Table 4.6. Lower Yockanookany River wet (November through May) versus dry
(June through October) season average daily nutrient concentrations and loadings
Total Phosphorus Total Nitrogen Total Suspended Solids
Concentration Loading Concentration | Loading |Concentration Loading
(mg/L) (kg/day) (mg/L) (kg/day) (mg/L) (kg/day)
Metric | Wet Dry | Wet Dry | Wet Dry | Wet | Dry | Wet | Dry Wet Dry
Mean | 0.093 | 0.106 | 203 34 | 0.666 | 0.631 | 1,701 | 304 | 8.8 4.8 |2.84E+4|2.00E+3
Std Dev | 0.051 | 0.136 | 417 66 0.247 | 0.236 | 3,921 | 714 | 13.6 3.6 |6.75E+4 | 3.66E+3
N 23 16 23 16 23 16 23 16 22 16 22 16
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5.0 COMPARISON BETWEEN YOCKANOOKANY RIVER AND
PEARL RIVER WATERSHEDS

Comparisons between the Yockanookany River (at Revive) and the Pearl River at
Edinburg could be made only for data collected during 1996 through 2001. A direct comparison
of loading is not valid because the watershed area of the Pearl River at Edinburg (578,767 acres)
IS twice as large as the watershed area of the Yockanookany River at Revive (274,502 acres) or
Ofahoma (300,160 acres). Therefore, under similar conditions, the Pearl River station should
always show about twice the loading. Accordingly, the data were scaled to reflect the yield of
TP, TN, or TSS per unit area per sampling day. This variable plotted against flow provides an
indication of the amount of TP, TN, or TSS that leaves a unit of the watershed at a given flow
rate. The two watersheds can be compared in terms of their TP, TN, and TSS yield per unit area
by comparing the slopes and y-intercepts of scatter plots of TP, TN, or TSS versus flow. These
plots are provided on Figures 5.1 through 5.3. The slopes of the relationships are very similar
across all three parameters, indicating that the relationship between yield and flow is similar
between the two watersheds. In all cases, the y-intercept of the Yockanookany River regression
line is less than that of the Pearl River line, indicating that the Yockanookany River watershed
yields less TP, TN, and TSS per unit area than the Pearl River watershed. This is also confirmed
by visual examination of the fitted regression lines. However, the absolute differences between
the y-intercepts are very small and amount to only fractions of grams per acre. Therefore,
although there are discernable differences between the watersheds, the differences are slight and

would not warrant greater attention to one watershed versus the other.
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Figure 5.2.  Comparison of total phosphorus yield versus water yield relationships for the Pearl
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6.0 WATER QUALITY DATA FROM OTHER TRIBUTARIES

6.1 Pearl River

Additional water quality data were collected at the Pearl River near the Mississippi Band
of Choctaw Indians Reservation. EPA and MDEQ assisted the Mississippi Band of Choctaw
Indians with a water quality study on the Pearl River from Burnside to Sunrise, Mississippi. The
study was conducted in the summer of 2003 and was designed to assess the effects of several
point source discharges of treated wastewater on a section of the Pearl River. Facilities of
concern included the Town of Pearl River’s wastewater treatment plant (WWTP) and facilities
serving Philadelphia and New Harmony.

Results of the study showed that water quality standards for dissolved oxygen were being
met in the tributaries (Beesha Creek and Kentawka Creek Canal) and in the portion of the Pearl
River included in the study. However, nutrient levels (measured as TN and TP) were
considerably higher than the expected background levels for this area based on USGS data.
Expected levels based on median data for this area were 0.2 mg/L TN and 0.05 mg/L TP.
Measured levels were 0.59 mg/L TN and 0.07 mg/L TP.

This study noted that algae growth was likely limited by nitrogen based on algae growth
potential tests. The point source dischargers may be the primary source of nutrients in this part of
the Pearl River. Measured concentrations of chlorophyll-a were lower than expected because
dense canopy cover in the area limited the amount of light reaching the water surface and high
turbidity limited algae growth by reducing light penetration into the water (EPA 2003).

6.2 Pelahatchie Creek

During 2004, MDEQ Field Services Division conducted a field investigation on
Pelahatchie Creek to study the impact of the Reservoir East wastewater discharge on Pelahatchie
Creek. The study included water chemistry sampling at five stations on Pelahatchie Creek.
Samples were analyzed for nutrients, organic material, and fecal coliform bacteria. Biological
sampling was also conducted at several sites. Field data collected during this study are not
available from MDEQ at this time.
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MDEQ uses macroinvertebrates (aquatic insects) to determine general stream conditions.
Biological sampling has been conducted on wadeable sections of several tributaries of the Pearl
River streams (Figure 6.1). Three stream segments in the immediate vicinity of the Reservoir
have been assessed and are considered poor. These are Fannegusha Creek, which enters the Pearl
River at the north end of the main lake; Cane Creek, which enters the Reservoir; and an unnamed
tributary to Pelahatchie Creek, which enters Pelahatchie Bay (MDEQ 2008).
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7.0 CONCLUSIONS

. Total nitrogen, total phosphorus, and TSS loading values are clearly dominated by
flow values.
. Total nitrogen and total phosphorus concentrations are essentially independent of

flow such that differences in total nitrogen and total phosphorus loadings (at a
station) are due mainly to differences in flow.

. TSS concentrations correlate more strongly with flows, especially when the data
are grouped into more inclusive levels (e.g., base, intermediate, and high flows;
wet season versus dry season; wet years versus dry years).

. Differences in TSS loadings (at a station) are due to differences in both flow and
TSS concentrations.

. Seasons and years with higher flows will show correspondingly higher total
phosphorus, total nitrogen, and TSS loadings.

. There has been a dramatic decrease (three- to ten-fold, depending on the flow) in
TSS loading in the Pearl River (Edinburg station) since the period of 1963
to 1977.

. The total nitrogen, total phosphorus, and TSS yield on a per unit area basis is
slightly lower from the Yockanookany River watershed than from the Pearl River
watershed.
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1.0 INTRODUCTION

Available monitoring data were analyzed to evaluate aspects of Ross Barnett Reservoir
water quality with special emphasis on total phosphorus, total nitrogen, chlorophyll a, and Secchi
disc transparency. Data analyzed were collected by several agencies including the Mississippi
Department of Environmental Quality (MDEQ), the US Environmental Protection Agency
(EPA), the US Geological Survey (USGS), the Mississippi State Department of Health (MSDH),
and the City of Jackson. Data from five lake sampling locations (Figure 1.1) were available over
various time periods (Table 1.1). Only surface samples (collected at a depth of one meter or less)
were used in the analysis.

The following aspects of Reservoir water quality were evaluated:

1. Temporal variation:
a. Long-term trends,
b. Seasonal:

I. Spring, summer, winter, fall; and
ii. Wet season versus dry season.

C. Wet versus dry hydrological years.

2. Spatial variation (differences among stations),

3. Covariation among nutrients and endpoints such as chlorophyll a and
transparency,

4. Seasonal patterns in thermal stratification, and

Distribution of fecal coliform bacteria levels.

1-1



*1I0AJ9S9Y N8uleg ssoy Ul suoieoao| Burjdwes "T°T 8inbi4

I} i s

£ AemysiH

-
.
il

hee e

says Buidwes o3an @
e® 0y

Arepunog paysiaiem oo |

IddISSISSIW

uosyse|
Emmcm
ealy

1-2



Appendix D
Reservoir Water Quality Analysis
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Table 1.1. Sampling period of record and frequency at Ross Barnett Reservoir lake locations.

September 1, 2004

Number of
Lake Location Period of Record Sampling Frequency Samples

i April 14, 1997, through

RBR-1 (Lower Lake) September 1, 2004 3 to 4 per year 31
. April 14, 1997, through

RBR-2 (Mid-Lake) September 9, 2004 3 to 4 per year 31
. : April 14, 1997, through

Highway 43 (Mid-Lake) September 1, 2004 4 to 10 per year 47
i April 14, 1997, through

RBR-3 (Upper Lake) September 9, 2004 1 to 3 per year 17

RBR-4 (Pelahatchie Bay) April 14, 1997, through 3 to 4 per year 31

Section 314 of the Clean Water Act directs each state to prepare or establish an

identification and classification of the eutrophic conditions of all publicly owned lakes in the

state. Eutrophication in surface waters occurs when elevated levels of nutrients lead to changes

in the aquatic ecosystem, resulting in increased primary production and decreased dissolved

oxygen levels. MDEQ classified the Ross Barnett Reservoir as “eutrophic” using the Carlson

Trophic State Index based on Secchi depth. Trophic state is a scale that describes the condition

of a waterbody based on its productivity. However, assessments of trophic state index do not

reflect whether a waterbody supports its designated use. MDEQ noted that trophic state is not

synonymous with water quality. Although trophic state and use support status are related, they

should not be used interchangeably. MDEQ also noted that any conclusions drawn from the use

of the Carlson Trophic State Index applied to Mississippi lakes should be used with caution,

because the index was developed for lakes with little non-algal turbidity (MDEQ 2010).
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2.0 DATA ANALYSIS

2.1 Preliminary Data Analysis and Data Classification

To evaluate factors affecting the variation and mean values of total nitrogen, total
phosphorus, Secchi disc transparency, and chlorophyll a, the data were classified according to
season and wet versus dry hydrological years. Wet versus dry years were chosen according to
flows records for Yockanookany River and Pearl River, and precipitation records for the cities of
Carthage and Philadelphia. Based on these data, the years 1999, 2000, and 2007 were classified
as dry years, and the years 1997 and 2003 were classified as wet years.

For the seasonal analysis, monitoring data were first classified as spring
(March 21 through June 21), summer (June 22 through September 21), fall (September 22
through January 21) and winter (January 22 through March 20). This analysis showed only weak
differences among seasons. This finding was not surprising, because strong seasonality should
not be expected at inland latitudes similar to the Reservoir’s latitude. Seasons at the Reservoir’s
latitude might be more accurately characterized as cool and wet (November through May) versus
warm and dry (June through October). Accordingly, the data were classified as wet season
(November through May) and dry season (June through October). A statistical summary of all
data is presented in Table 2.1.

A preliminary evaluation of data from the RBR-2 and Highway 43 locations showed that
there were few, if any, differences in total phosphorus, total nitrogen, Secchi disc transparency,
and chlorophyll a between those stations. Accordingly, the values for those parameters from

RBR-2 and Highway 43 were combined for the purposes of this analysis.
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Table 2.1. Summary of statistics at the lower (RBR-1), mid (RBR-2+Hwy 43), upper
(RBR-3), and Pelahatchie Bay (RBR-4) sampling locations.
Wet Season
Standard
Parameter Station Mean |Deviation|CV @ | Median | IQR ® [IQR% ©| N ©@
Lower Lake 0.112 0.0785 70 0.1 0.032 32 12
Total Mid-Lake 0.13 0.0482 37 0.12 0.063 53 65
Phosphorus | Upper Lake 0.107 0.0609 57 0.115 | 0.088 77 6
Pelahatchie Bay| 0.119 0.0656 55 0.115 | 0.068 59 12
Lower Lake 0.922 0.2649 29 0.915 | 0.291 32 12
Total Mid-Lake 1.08 0.2477 23 1.07 0.399 37 64
Nitrogen Upper Lake 1.19 0.3508 29 1.17 0.382 33 6
Pelahatchie Bay| 1.168 0.3371 29 1.205 | 0.578 48 12
) Lower Lake 0.442 0.1701 38 0.435 | 0.277 64 6
S[e)‘;:(t" Mid-Lake 0443 | 00917 | 21 04 | 0.058 15 11
Transparency Upper Lake 0.389 0.0723 19 0.35 0.098 28 11
Pelahatchie Bay | 0.377 0.1071 28 0.38 0.138 36 11
Chlorophylla|  Mid-Lake 12.7 12.0445 | 95 55 18.07 329 31
Dry Season
Standard
Parameter Station Mean |Deviation|CV @ | Median | IQR ® |[IQR% ©| N ©@
Lower Lake 0.075 0.0267 36 0.075 0.03 40 20
Total Mid-Lake 0.14 0.0405 29 0.12 0.063 53 51
Phosphorus | Upper Lake 0.141 0.0538 38 0.13 0.077 59 11
Pelahatchie Bay | 0.128 0.1034 81 0.095 0.032 34 18
Lower Lake 0.842 0.2918 35 0.85 0.328 39 20
Total Mid-Lake 0.982 0.297 30 1.07 0.339 32 52
Nitrogen Upper Lake 1.17 0.2614 22 0.93 0.473 51 11
Pelahatchie Bay | 0.969 0.258 27 0.92 0.407 44 19
) Lower Lake 0.625 0.3277 52 0.49 0.3 61 11
Sgcigg' Mid-Lake 0358 | 0.1491 | 42 | 0325 | 0.249 77 4
Transparency Upper Lake 0.384 0.0723 19 0.35 0.098 28 11
Pelahatchie Bay | 0.377 0.1071 28 0.38 0.138 36 11
Chlorophyll a Mid-Lake 24.2 9.94 41 22.6 7.73 34 16

Notes:

(@) CV=coefficient of variation.
(b) IQR = interquartile range.

(c) IQR % = interquartile range as percentage of median.
(d) N = number of values.
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As a preliminary step to identifying patterns in the data, a three-way analysis of variance
(ANOVA) was performed with the data classified according to hydrological year (wet or dry),
season (wet or dry), and station (RBR-1, RBR-2+Hwy 43, RBR-3, RBR-4). This analysis was
performed to determine if any of the factors (i.e., hydrological years, seasons, stations) accounted
for a relatively large portion of the total variance. The analysis was performed only for total
phosphorus, total nitrogen, and Secchi disc transparency. For all three analyses, there were no
statistically significant effects due to station, season or hydrological year (P > 0.2 in all tests).
Further analysis of the data involving simple visual evaluations of data plots (scatter plots,
box-and-whisker plots) was conducted. These evaluations revealed a number of patterns that
might be of management significance even though they are not statistically significant.

2.2 Temporal Variation

2.2.1 Differences Among Years

The approach to evaluate annual variation was to examine time-series plots for evidence
of trends, cycles, or differences among years for stations with the most complete time-series data
sets. Examination of Figures 2.1 and 2.2 indicates possible weak downward trends in Secchi disc
transparency from mid-2003 through July 2006 and in maximum chlorophyll a from 2003
through 2005. No similar inter-annual patterns were noted with total nitrogen and total

phosphorus.

2.2.2 Seasonal Variation

Seasonal variation (growing season versus winter) is apparent in the time-series plot for
chlorophyll a from RBR-2+Highway 43 (Figure 2.2). Wet and dry season comparisons are
shown for total phosphorus, total nitrogen and Secchi disc transparency at RBR-1,
RBR-2 + Hwy 43, RBR-3 and RBR-4 on Figures 2.3 through 2.6, respectively. Figure 2.4
includes a wet versus dry season comparison for Secchi disc transparency at RBR-2+Hwy 43.
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Although the wet versus dry season differences are not statistically significant, they are
generally consistent with expectations for the given parameters. Wet season total phosphorus and
total nitrogen should be higher and Secchi disc transparency lower than dry season values. This
was generally the case except at RBR-3, where dry season total phosphorus values ranged higher
than wet season values and wet season Secchi disc transparency was higher than dry season.
Also notable is the higher dry season Secchi disc transparency and chlorophyll a at
RBR-2 + Hwy 43. This pattern suggests that higher primary productivity in the Reservoir occurs
as the water become clearer and suggests that primary production in the Reservoir might be
light-limited. This possibility is discussed in further detail later in Sections 3.0 and 4.0.

There was little trend for more variability in total nitrogen, total phosphorus, or Secchi
disc transparency in upper versus lower reservoir locations as evidenced by spatial changes in the
coefficient of variation (CV) or interquartile range as percentage of the median (IQR%)

(Table 2.1).

2.2.1 Wet Versus Dry Hydrological Years

Comparisons of wet versus dry hydrological years for total phosphorus, total nitrogen,
and Secchi disc transparency are presented on Figures 2.7 though 2.9, respectively. Although
differences are not statistically significant, there appear to be consistent differences among
stations in total phosphorus and Secchi disc transparency between wet and dry hydrological
years. Figure 2.8 shows a slight increase in total phosphorus at all stations in wet years compared
to dry years, while Figure 2.9 shows a slight decrease in Secchi disc transparency at all stations.
These changes are consistent with expectations for these parameters. Total nitrogen showed

differences between wet and dry years that were not consistent among stations (Figure 2.7).
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2.3  Spatial Variation: Differences Among Stations

Spatial variation was evaluated by visually examining box-and-whisker plots of total
phosphorus, total nitrogen, Secchi disc transparency, and chlorophyll a among stations. As
discussed in Section 2.2.2, general differences were observed between wet and dry seasons;
therefore, station differences were examined separately for wet and dry seasons. Results of this
comparison are presented on Figures 2.10 through 2.12. Figures 2.10 and 2.11 indicate a general
pattern of increasing total phosphorus and total nitrogen from the dam station (RBR-1) to the
upper reservoir (RBR-3). Total phosphorus and total nitrogen at the Pelahatchie Bay station
(RBR-4) more closely resembled the upper reservoir station in the wet season, and the
mid-reservoir station in the dry season. A similar spatial trend is evident with dry season Secchi
disc transparency (Figure 2.12). Wet season Secchi disc transparency departs somewhat from the
pattern with lower values at the Pelahatchie Bay station and similar values among the main
reservoir stations (Figure 2.12). These gradients from lower to upper reservoir agree with
patterns that are typically seen in reservoirs.

2.4  Covariation Among Nutrients and Nutrient Response Parameters

Adequate chlorophyll a data for this analysis were available only for the mid-reservoir
location (RBR-2+Hwy 43). Scatter plots showing the relationships between chlorophyll a versus
nutrients and Secchi disc transparency are provided on Figures 2.13 and 2.14. The scatter plots
indicate weak relationships between nutrients and response parameters. Secchi disc transparency
shows a weak (R? = 0.19) positive relationship with chlorophyll a, indicating a tendency for
higher chlorophyll a values in clearer water. Total phosphorus shows a weak (R? = 0.07)
negative relationship with chlorophyll a, indicating a tendency for higher chlorophyll a values at
lower levels of total phosphorus. The total nitrogen versus chlorophyll a relationship is

essentially flat.
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2-18



Appendix D
Reservoir Water Quality Analysis October 31, 2011

Scatter Plot with Fit

25 1 Linear fit (1.032
-0.379x)
ol e e 95% Cl
° (<] 95% Prediction
o interval
15 A el © OO ooog o -
© A S P °
5 o ° °
> °
3 ______ ) o
0.5 o ° %o, T
(o) o [o]
o
00
0 A o
-0.5 T T T T )
-0.2 -0.1 0 0.1 0.2 0.3
Log TN

Figure 2.14. Scatter plot of total nitrogen versus chlorophyll a at RBR-2+Hwy 43.

In nutrient-limited aquatic systems, nutrients (total phosphorus and total nitrogen) tend to
show a positive correlation with chlorophyll a. In these systems, chlorophyll a will tend to show
a negative relationship with Secchi disc transparency to the extent that water clarity is controlled
by algal biomass. As non-algal turbidity increases, an aquatic system will tend to become less
nutrient-limited and more light-limited and the correlation between Secchi disc transparency and
chlorophyll a decreases. The scatter plots presented on Figures 2.13 through 2.15 indicate that

primary production in the reservoir is typically light-limited.

2.5 Thermal Stratification and Dissolved Oxygen

Figure 2.16 provides temperature and dissolved oxygen profiles from the dam station
during the summer months of 2003 and 2004. The vertical temperature profiles indicate that the
Reservoir is typically only weakly stratified during much of the summer, with the strongest
stratification possibly occurring during early to mid-summer. The July profiles for both years
indicate that dissolved oxygen decreases to very low levels or to anoxia during periods of strong
stratification. During these periods of anoxia, phosphorus is likely released from the sediments

and subsequently transferred into the water column upon lake mixing.
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2.6  Distribution of Fecal Coliform Values

Fecal coliform bacteria measurements were available from the RBR-1, RBR-2, RBR-3,
and RBR-4 locations. Samples were collected during wet and dry seasons from 1997 through
August 2001. A summary of the combined data from all sampling locations is provided in
Table 2.2. The State of Mississippi Water Quality Criteria for Intrastate, Interstate, and Coastal
Waters (MDEQ 2007) states that:

“For the months of May through October, when water contact recreation activities may
be expected to occur, fecal coliform shall not exceed a geometric mean of 200 per

100 mL based on a minimum of 5 samples taken over a 30-day period with no less than
12 hours between individual samples, nor shall the samples examined during a 30-day
period exceed 400 per 100 mL more than 10% of the time.”

It was not practical, given the available data, to reproduce the MDEQ assessment method
for evaluating compliance with the state water quality criteria for fecal coliform bacteria.
However, the summary presented in Table 2.2 indicates that the geometric mean of bacteria
counts is well below 200 colony-forming units (CFU) per 100 mL and that over 90% of dry
season values are less than 400 CFU per 100 mL. This analysis indicates that Ross Barnett
Reservoir is in general compliance with primary contact-based water quality criteria for fecal
coliform bacteria.
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Table 2.2. Summary of fecal coliform measurements (CFU/100 mL) from all sampling
locations during 1997 through 2001.

Season
Dry Wet Combined Seasons
Percentile (CFU/100 mL) (CFU/100 mL) (CFU/100 mL)
10 8 9.1 9.1
20 11 20.6 14
30 20 24.4 23
40 23 46.6 30
50 30 80 50
60 50 107.8 93
70 93 150 145
80 230 326 230
90 300 930 900
95 465 1,250.3 1,057.5
Maximum 4,600 11,000 11,000
Geometric Mean 41.3 81.1 61.7
Percent Rank of 400 0.915 0.807 0.846
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3.0 DISCUSSION

Total nitrogen, total phosphorus, Secchi disc transparency and chlorophyll a levels show
weak seasonality with generally higher nutrients and lower water clarity during the wet season.
Similarly, there is a weak response to wet versus dry hydrologic years.

The pattern of covariance between nutrient and response parameters suggests a
light-limited, as opposed to nutrient-limited, system. In addition, as shown on Figure 2.12, it
does not appear that total phosphorus is closely related to total suspended solids (TSS). This
result suggests that management efforts that reduce non-algal turbidity might not result in a
concomitant reduction in total phosphorus. Increased water clarity without a corresponding
decrease in total phosphorus might lead to extremely high levels of algal production and
biomass.

The Reservoir appears to be thermally stratified for only a relatively short period of time
in the early summer. During this time, the hypolimnion can become anoxic, which typically
results in nutrient release from the lake sediments. These nutrients can be then incorporated into
the water column upon destratification. In the case of the Ross Barnett Reservoir, this period of
internal loading would occur in the middle of the algal growing season. This could further
increase the potential for algal blooms. Internal loading due to mid-summer destratification
might also account for the poor correlation between total phosphorus and TSS. It could also
represent a cause of early summer algal blooms that would not be affected by watershed-based

management activities.
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4.0 CONCLUSIONS

. The lack of strong seasonality in nutrient conditions suggests that wet weather
events might not strongly control potential primary production in the Reservoir.

. Management of suspended solids in the Reservoir might not simultaneously
reduce nutrient, thereby creating the potential for significant increases in algal
production and biomass.

. Internal loading as a result of mid-summer episodes of lake destratification might
be a significant source of nutrients to the Reservoir.

o The Ross Barnett Reservoir is in general compliance with the primary
contact-based water quality criteria for fecal coliform.
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1.0 INTRODUCTION

Fish tissue analyses were performed on edible portions (filets) of largemouth bass
(Micropterus salmoides) and flathead catfish (Pylodictis olivaris) sampled annually from 2004
to 2007 during the summer months (June through August). These species are typically the top
predators in aquatic systems and are most likely to show the highest concentrations of
bioaccumulative pollutants (e.g., mercury and some pesticides), particularly with larger, older
individuals. These species are also important sport/game fish and are often highly sought by
anglers.

Four composite samples of three to four fish were analyzed for each species. Weights and
lengths of fish included in each composite are summarized in Table E.1. Fish weights ranged
from 1 1b to 1.6 1b for largemouth bass and 5.2 Ib to 7.8 1b for flathead catfish. Samples were
analyzed for the analytes listed in Table E.2. Analysis of all metals except mercury followed US
Environmental Protection Agency (EPA) Method 200.7. Mercury analysis followed EPA
Method 245.1. Analysis of organic contaminants followed EPA Method 8081.

2.0 RESULTS

Analytical results are summarized in Tables E.3, E.4 and E.5. No organic analytes,
including toxaphene or DDT, were detected above their respective minimum quantitation levels
(MQLs) (Table E.3). Metal concentrations, as indicated by the average and maximum
concentrations as well as the number of samples exceeding the MQL, were similar in both
species (Table E.4). Of the metals detected in excess of the MQL, only arsenic and mercury have
fish tissue-based warning limits associated with human health protection (Table E.4). Of these
two, only mercury was detected in any of the eight samples (six of eight samples; three samples
each for largemouth bass and flathead catfish).

Results of mercury analyses on largemouth bass and flathead catfish are presented in
Table E.5. The average and range of mercury concentrations in largemouth bass (excluding the

single value less than the MQL) were 0.25 pg/g and 0.08 to 0.36 pg/g, respectively. The average
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and range of mercury concentrations in flathead catfish (excluding the single value less than the

MQL) were 0.25 pg/g and 0.14 to 0.33 ng/g, respectively (Table E.5).

3.0 DISCUSSION

The maximum mercury concentrations (Tables E.4 and E.5) are near the EPA warning
limit of 0.3 pg/g and below the Food and Drug Administration warning limit of 0.5 pg/g. Based
on this finding, consumption advisories or institutional controls to manage human health risks
from mercury or other fish tissue contaminants common in Mississippi waters (e.g., toxaphene

and DDT) are not warranted.

Table E.1. Summary of weights and lengths (total length) of largemouth bass and flathead
catfish sampled from 2004 to 2007 from Ross Barnett Reservoir.

M. salmoides P. olivaris
Length Weight Length Weight
Sampling Date (mm) (g) (mm) (g)

06/29/2004 426 894 570 2,427
07/21/2004 370 748 562 2,265
375 757 582 2,430
347 644 680 3,543
08/08/2005 357 762 667 3,607
327 535 631 3,446
o P 615 2877
07/11/2006 645 2,975
306 456 604 2,676

323 464 ’
=

07/17/2007 318 414 ’
204 353 617 3,036
605 2,680

Each cell in the table indicates fish that were included in the same composite of edible

portions.
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Table E.2. Analytes and MQLs for analysis of largemouth bass and flathead catfish edible
portions collected from Ross Barnett Reservoir from 2004 to 2007.

Analyte MQL* Analyte MOQL Analyte MOQL
Aluminum 10.2 |4,4'-DDE 34 Endrin 26
Antimony 0.73 [4,4—-DDT 34  |Endrin aldehyde 34
Arsenic 0.18 |Aldrin 23 Endrin Ketone 40
Cadmium 0.05 |o-BHC 23 y-Chloradane 25
Chromium 0.05 |a-Chlordane 5.4 |Lindane 17
Copper 0.42 | Atrazine 200 | Guthion 272
Iron 0.67 |B-BHC 15 Heptachlor 27
Lead 0.22 |Choradane Tech 67 Heptachlor epoxide 21
Manganese 0.06 | Chlorpyrifos 23 Hexachlorobenzene 10
Nickel 0.11 | Cis-Permethrin 250 | Methoxychlor 58
Selenium 0.52 |56-BHC 16 Mirex 23
Silver 0.10 |Dicofol 27 Pendimethalin 80
Tin 0.18 |Dieldrin 29 Simazine 200
Zinc 0.87 |Endosulfan | 20 Toxaphene 58
Mercury 0.05 |Endosulfan II 27 Trans-Permethrin 64
44'—-DDD 34 Endosulfan sulfate 23 Trifluralin 23

* MQL units: pg/g for metals, pg/Kg for organic contaminants.
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Table E.3. Summary of combined analytical results for largemouth bass and flathead catfish
edible portions (eight samples total) collected from Ross Barnett Reservoir
from 2004 to 2007.
Number Number
Greater Greater
than than
Analyte Average | Maximum | MQL Analyte Average | Maximum | MQL

Aluminum 4.66 28.10 3 Chlorpyrifos <MQL <MQL 0
Antimony <MQL <MQL 0 Cis-Permethrin | <MQL <MQL 0
Arsenic <MQL <MQL 0 6-BHC <MQL <MQL 0
Cadmium 0.25 0.90 2 Dicofol <MQL <MQL 0
Chromium 1.00 3.82 4 Dieldrin <MQL <MQL 0
Copper 0.11 0.55 1 Endosulfan I <MQL <MQL 0
Iron 1.27 5.23 3 Endosulfan II <MQL <MQL 0
Lead 0.54 3.94 1 flﬁ‘fi;tseulfan <MQL | <MQL 0
Manganese 1.07 4.67 3 Endrin <MQL <MQL 0
Nickel <MQL <MQL 0 Endrin aldehyde | <MQL <MQL 0
Selenium 0.19 1.18 1 Endrin Ketone <MQL <MQL 0
Silver 0.58 2.37 2 v-Chloradane <MQL <MQL 0
Tin 0.71 2.78 2 Lindane <MQL <MQL 0
Zinc 5.22 18.00 4 Guthion <MQL <MQL 0
Mercury 0.20 0.36 6 Heptachlor <MQL <MQL 0
4,4' - DDD <MQL | <MQL 0 ;e(f’;?g:lor <MQL | <MQL 0
4,4'-DDE <MQL | <MQL 0 Eeenxzfgoro <MQL | <MQL 0
4,4 -DDT <MQL | <MQL 0 |Methoxychlor | <MQL | <MQL 0
Aldrin <MQL | <MQL 0 |Mirex <MQL | <MQL 0
a-BHC <MQL <MQL 0 Pendimethalin <MQL <MQL 0
a-Chlordane <MQL <MQL 0 Simazine <MQL <MQL 0
Atrazine <MQL <MQL 0 Toxaphene <MQL <MQL 0
B-BHC <MQL | <MQL 0 ggfr‘:fe i <MQL | <MQL 0
%iﬁrda“e <MQL | <MQL 0 |Trifluralin <MQL | <MQL 0

All values greater than the MQL are in pg/g dry weight. For purposes of computing averages, analyte measurements less than the
MQL were assigned a default value of 0.05 pg/g.
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Table E.4. Summary of analytical results for metals in for largemouth bass and flathead
catfish edible portions (four samples per species) collected from Ross Barnett
Reservoir from 2004 to 2007.
M. salmoides P. olivaris
Analyte Average | #>MQL Max Average | #>MQL Max
Aluminum 16 2 28 4.27 1 4.3
Antimony NA 0 NA NA 0 NA
Arsenic NA 0 NA NA 0 NA
Cadmium 0.90 1 0.90 0.79 1 0.79
Chromium 1.8 2 3.5 2.1 2 3.8
Copper 0.55 1 0.55 NA 0 NA
Iron 2.0 1 2.0 4.0 2 5.2
Lead 3.9 1 3.9 NA 0 NA
Manganese 4.7 1 4.7 1.8 2 3.6
Nickel NA 0 NA NA 0 NA
Selenium NA 0 NA 1.2 1 1.2
Silver 1.9 1 1.9 2.4 1 2.4
Tin 2.8 1 2.8 2.6 1 2.6
Zinc 8.6 2 12 12 2 18
Mercury 0.25 3 0.36 0.25 3 0.33
Table E.5. Summary of mercury concentrations in individual samples of largemouth bass and
flathead catfish from Ross Barnett Reservoir.
Largemouth Bass Flathead Catfish
(ng/g, dry weight) (ng/g, dry weight)
0.36 0.29
0.31 0.33
0.08 0.14
<MQL <MQL
Average of samples > MQL = 0.25 Average of samples > MQL = 0.25
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1.0 INTRODUCTION

This appendix describes federal and state regulations that are relevant to restoration and
protection of water quality in the Reservoir and its watershed. Included in these descriptions are
the agencies responsible for implementing these regulations and their associated programs, and
the entities that are regulated. There are a number of federal regulations that are implemented by

state agencies. Many of these regulations require permits to be issued.
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2.0 FEDERAL REGULATIONS ADMINISTERED BY
FEDERAL AGENCIES

This section describes federal regulations that apply to the Reservoir and its watershed,
and that are implemented by federal agencies. This includes regulation of dredge and fill
activities, flood insurance, hazardous waste disposal, and clean-up of contaminated sites, as well
as programs to reduce erosion and nonpoint source pollution, and track releases of toxic

materials.

2.1 Clean Water Act Section 404 — Dredge and Fill Permits, and
Section 401 — Water Quality Certification

Several sections of the Clean Water Act deal with controlling impacts to navigable
waters. Section 404 of the Clean Water Act controls the placement of dredge or fill materials into
wetlands and other waters of the US. Section 10 of the Rivers and Harbors Act regulates impacts
to navigable waters of the US. Section 401 of the Clean Water Act requires MDEQ to certify that
a project requiring a Section 10 or Section 404 permit will not violate the state water quality
standards.

Sections 401 and 404 of the Clean Water Act require that impacts to qualifying
waterbodies be avoided or minimized. Where impacts are unavoidable, mitigation may be
required. Qualifying waterbodies include wetlands and “other waters of the US.” The basic
definition for other waters of the US, for the purpose of Section 404, is any waterbody that
displays an ordinary high water mark (OHWM). This includes lakes and ponds that have a
hydrologic connection to a qualifying waterbody; perennial and intermittent channels; and
ephemeral stream channels that exhibit an OHWM. The US Army Corps of Engineers (USACE)
administers the regulations associated with both of these sections.
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USACE commonly issues two types of permits under Section 404: Individual Permits
and Nationwide Permits (NWPs). Individual permits are required when 1) impacts to wetlands
exceed 0.5 acre, and/or 2) impacts to a qualifying waterbody are greater than 300 linear feet.
The individual permit includes a period of public review, and processing generally takes
between 60 and 120 days. The processing time can be greater if public hearings or environmental
statements are required, or if all required information on the permit application form is not
provided. NWPs are general permits typically used when minor impacts are necessary to
wetlands (less than 0.5 acre) or a qualifying waterbody (any impacts less than 300 linear feet).
Processing time is generally less and no public review period is necessary.

Mitigation for both wetland losses or stream function and value losses may be required
by USACE for a project authorized under either an individual or nationwide permit. The extent
of the mitigation is dependent upon the size, quality, and functionality of the wetland or
waterbody to be impacted.

The Ross Barnett Reservoir is considered a navigable body of water by USACE and is
subject to regulations under Section 10 of the Rivers and Harbor Act of 1889 and Section 404 of
the Clean Water Act. Any work on, in, or over water or wetlands requires a Section 10 permit
and any deposition of dredged or fill material into waters or wetlands of the US requires a
Section 404 permit, both issued by USACE.

A general permit for Section 10 activities associated with construction of L- and
T-shaped piers, boathouses, and gazebos on the Reservoir has been issued by USACE. A copy of
this permit is on file in the PRVWSD office. Certain limitations intended to protect the
environment and natural and cultural resources are placed on these activities. This permit does
not authorize any activities resulting in the discharge of dredged or fill material. Any work
requiring deposition of dredged or fill material in waters or wetlands of the US will require an
individual permit from USACE.

PRVWSD maintains navigational channels throughout the Reservoir. The deposition of
the dredged material requires an individual permit from USACE. The deposition site chosen for

the dredged material will be located in the least environmentally damaging location.
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2.2 Clean Water Act Section 319

Section 319 of the Clean Water Act provides funding for projects that reduce nonpoint
source water pollution. EPA provides grants to states to use for implementing nonpoint source
pollution control programs. MDEQ receives Section 319 grant monies, some of which is
distributed to nonpoint source pollution control projects implemented by other agencies or
interest groups. A 40% non-federal match is required when using Section 319 grant money.
Nonpoint source pollution control projects in the Ross Barnett Reservoir watershed that have
been funded using Section 319 grant money are described in Appendix M of the Comprehensive

Protection and Restoration Plan.

2.3 Federal Food Security Act (Farm Bill)

Under the Federal Food Security Act (Farm Bill), initially passed in 1985, all US farm
operators are required to meet soil erosion control standards specified in the law. Compliance
with these standards is a prerequisite for participation in most federal farm programs. Subsequent
amendments to the Farm Bill have added programs that provide incentives to farm operators for
enhancing water quality through such actions as taking highly erodible lands out of production,
and restoring wetlands. The US Department of Agriculture (USDA) administers the Farm Bill.
Many of the incentive programs are administered through the USDA National Resources
Conservation Service, e.g., Conservation Reserve Program (CRP and CREP), Environmental

Quality Incentives Program (EQIP), and Wetlands Reserve Program (WRP).

2.4  National Flood Insurance Program

The National Flood Insurance Program (NFIP) is a non-regulatory federal program
administered by the Federal Emergency Management Agency (FEMA). However, this program
provides mechanisms that can be used to restrict development in floodplains, which can have
beneficial effects on water quality. The NFIP supports development and enforcement of
floodplain management plans and ordinances. Covered communities in the watershed are Attala
County, the city of Kosciusko, the town of Ackerman, Leake County, the city of Carthage,
Neshoba County, the city of Philadelphia, Newton County, the town of Lake, Scott County, the
city of Forest, the city of Morton, the town of Sebastopol, Winston County, and the city of
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Louisville. Although participation in the NFIP is not required, if a community agrees to
participate, they are required to adopt and enforce floodplain management regulations

(floodplain ordinances) with minimum standards as required by federal regulations.

2.5 Hazardous Waste Regulations

Facilities that generate, store, or transport wastes containing materials identified by EPA
as a hazardous waste (40 CFR Part 261) are regulated under the Resource Conservation and
Recovery Act of 1976 (RCRA). The purpose of RCRA is to track hazardous wastes, ensuring
that they are disposed of properly. There are a number of facilities subject to RCRA located in
the Ross Barnett Reservoir watershed (Figure F.1).

2.6  Superfund

The Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) and the Superfund Amendments and Reauthorization Act (SARA) provide funding
for cleanup of abandoned sites where hazardous waste is located. Superfund was established by
CERCLA and allows EPA to clean up such sites and to compel responsible parties to perform
cleanups or reimburse EPA for cleanups. Contaminated sites are listed on the National Priorities
List (NPL) upon completion of Hazard Ranking System (HRS) screening, public solicitation of
comments about the proposed site, and response to all comments. The CERCLA regulations
require reporting of releases of toxic substances that could pose a health threat. There are a
number of sites in the Ross Barnett watershed where releases and cleanups have occurred.

Locations of these sites are indicated on Figure F.1.

2.7 Toxics Release Inventory

The Toxics Release Inventory (TRI) is authorized by the Emergency Planning and
Community Right-to-Know Act (EPCRA) and the Pollution Prevention Act (PPA). EPCRA
Section 313 requires EPA and states to collect data annually on releases and transfers of certain
toxic chemicals from industrial facilities and make the data available to the public via the TRI.

The goal of TRI is to provide communities with information about toxic chemical releases and
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waste management activities and to support informed decision-making. There are a number of

sites in the Ross Barnett watershed included in the Toxics Release Inventory (Figure F.1).

F-7



Appendix F
Federal and State Regulations Relevant to Restoration and Protection October 31, 2011

3.0 FEDERAL REGULATIONS ADMINISTERED BY STATE AGENCIES

For some federal regulations that apply to the Reservoir and its watershed, authority for
implementation of the regulatory programs has been delegated to state agencies.

3.1 National Pollutant Discharge Elimination System Program

3.1.1 Wastewater Discharged Directly to Surface Water

The Clean Water Act requires the control of wastewater discharges to surface waters
under the National Pollutant Discharge Elimination System (NPDES) program. MDEQ has the
delegated authority to administer the NPDES program in Mississippi. The Mississippi
Commission on Environmental Quality (MCEQ) oversees MDEQ’s administration of the
NPDES program on the state level, while EPA provides oversight at the federal level.

Under the delegated authority, MDEQ issues NPDES permits to facilities that discharge
or have the potential to discharge to waters of the state. These permits are typically issued with
an effective term of 5 years and contain limitations on wastewater flow and/or pollutants that
may be discharged, as well as other conditions and/or restrictions on the discharge. Typically,
permit limitations are based on effluent guidelines (i.e., technology-based) or state water quality
standards (water quality-based). NPDES permit writers also have the discretion to impose
limitations based on best professional judgment (BPJ) for any parameters that may pose a threat
to the waters of the state, but for which no established effluent guideline or specific state water
quality standard exists. The permit writer is required to provide appropriate justification for any
BPJ limitation.

Effluent guidelines for categorical industries have been promulgated in 40 CFR Parts 400
through 699. These limitations represent the type and quantity of pollutants expected to be
discharged from a particular industry after the wastewater has received a specified degree of
treatment. MDEQ is prohibited from issuing NPDES permits with limitations that are less
stringent than the effluent guidelines, but may require more stringent limitations if deemed
necessary to protect the water quality and beneficial uses of the receiving stream.

In addition to pollutant limitations, major dischargers and select minor discharges will

have biomonitoring requirements included in the NPDES permit. Biomonitoring tests involve the
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placement of test organisms in varying concentrations of effluent to evaluate toxicity. Based on
the ratio of effluent to receiving stream flow at critical conditions (7Q10), a critical dilution will
be determined that represents the minimum concentration at which no toxicity must be observed.

Permittees are required to perform self-monitoring through routine effluent sampling.
Sampling results are reported to MDEQ regularly on discharge monitoring reports (DMRs). In
addition to self-monitoring, MDEQ inspectors perform routine compliance inspections of
permitted facilities. Enforcement measures, including fines and permit revocation, are available
to MDEQ when addressing noncompliance by dischargers.

As of October 2009, there were approximately 45 sites in the Ross Barnett watershed
with active individual NPDES permits for discharge of wastewater to surface waters." Eleven of
these sites were classified as municipal wastewater dischargers. The remainder of the sites were
classified as industrial or commercial wastewater dischargers. There are also several ready-mix
(concrete and asphalt) operations in the watershed that are covered by a general NPDES
wastewater discharge permit. Discharges of wastewater from wet decks at sawmills are also
covered by a general NPDES wastewater discharge permit. The locations of facilities with

NPDES wastewater permits are indicated on Figure F.1.

3.1.2 Wastewater Discharged Indirectly to Surface Water

The Clean Water Act effluent limitations guidelines (40 CFR 400 through 699) also
specify discharge limitations for categorical industries discharging to collection systems for
municipal wastewater treatment facilities. Unlike most states, the federal pretreatment program
in Mississippi is run at the state level, as opposed to the city level. Therefore, those industries
seeking to discharge to municipal systems must obtain a pretreatment permit from the state. As
of October 2009, there were four pretreatment permits active for industries that discharge
pretreated wastewater into a municipal wastewater treatment system. The locations of these
facilities are indicated on Figure F.1.

! http://opc.deq.state.ms.us/default.aspx
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3.1.3 Industrial Stormwater Permits

Industrial stormwater is permitted through a state general permit. As of October 2009,
approximately 30 industrial sites in the Ross Barnett Reservoir watershed were under the
Mississippi baseline stormwater general permit.” Locations of these sites are indicated on
Figure F.1 as “baseline stormwater.”

3.1.4 Construction Stormwater Permits

Construction stormwater is covered under a state general permit. In October 2009,
37 sites in the Ross Barnett Reservoir watershed had coverage under the large construction
stormwater general permit, which applies to sites where more than 5 acres of land are disturbed.’

Locations of these sites are indicated on Figure F.1.

3.1.5 Mining Stormwater Permits

There are several sand and gravel mines located in Rankin County near Highway 25,
Highway 471, and Wirtz Road. Mining activities cause significant disturbance of land surfaces,
which may contribute to sediment pollution in nearby waters if not properly controlled. MDEQ
requires mining facilities to obtain coverage under a general stormwater permit and develop a
stormwater pollution prevention plan. Facilities receiving coverage under the mining general
permit must implement erosion and sediment controls during mining activities, maintain erosion
and sediment controls after mining until the site is stabilized, and conduct regular inspections to
ensure the controls are adequate and working. Mining sites greater than 4 acres are also required
to obtain a mining permit from the office of geology and must have a plan for reclamation of the
site. Additional information on mining sites in the watershed is included in Appendix H to the

Comprehensive Protection and Restoration Plan.

3.1.6 Municipal Storm Sewer Systems Permits
There are several areas within the Ross Barnett watershed that are required to develop

Stormwater Management Plans required under the Clean Water Act Storm Water Phase Il Rule

2 http://opc.deq.state.ms.us/default.aspx
3 -
Ibid.
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for municipal separate storm sewer systems (MS4s). These areas are Rankin County, the City of
Flowood, Madison County, the City of Madison, and the City of Ridgeland. The Mississippi
Department of Transportation (MDOT) also has a Stormwater Management Plan (SWMP) that
applies to road construction and maintenance in Rankin and Madison counties.

Each stormwater management plan must include six control measures. The control

measures are as follows:

Public education and outreach,

Public participation and involvement,
Ilicit discharge detection and elimination,
Construction site stormwater controls,
Post construction stormwater controls, and

o o~ w e

Pollution prevention and good housekeeping.

3.1.7 Concentrated Animal Feeding Operations

Concentrated animal feeding operations (CAFOs) of greater than 1,000 animal units, or
that are determined to be a threat to water quality, are required to obtain a federal CAFO permit
under the NPDES program administered by MDEQ. In Mississippi, these facilities are covered
under a state general permit. There are currently six permitted CAFO facilities located in the
Ross Barnett Reservoir watershed. All of these facilities are swine operations located in Winston
and Choctaw counties in the upper part of the watershed. The locations of these sites are
indicated on Figure F.1.

All CAFOs are required to develop a nutrient management program. NRCS typically
provides guidance to individual growers for developing these programs. These programs
describe manure management practices to ensure no runoff is generated that could potentially
transport manure to nearby waterbodies during rain events. Nutrient management programs must
also be submitted to MDEQ and approved before coverage under a CAFO general permit is
issued. Animal feeding operations that meet the CAFO criteria, as defined by the Clean Water

Act, are permitted for water discharges through general permits administered by MDEQ.
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3.2  Safe Drinking Water Act

All drinking water systems serving 25 people or more are considered public drinking
water systems and are subject to EPA regulation through the Safe Drinking Water Act (SDWA).
Elements of the SDWA include the Enhanced Surface Water Treatment Rule, Disinfection
Byproducts Rule, the requirement for Source Water Assessment and Protection, and the
Underground Injection Control (UIC) Program. In Mississippi, the SDWA is administered by the
Mississippi State Department of Health (MSDH). The exception to this is the requirement for
Source Water Assessment and Protection. In 1998, MSDH contracted with MDEQ to develop
and administer the Source Water Assessment Program (SWAP). MDEQ received EPA approval
of the SWAP Plan in November 1999 (MDEQ 1999) before initiating efforts to implement the
program.

MDEQ administers the UIC program in Mississippi. The UIC program is responsible for
regulating the construction, operation, permitting, and closure of injection wells that place fluids
underground for storage or disposal. This program provides permitting and guidance to allow the
safe operation of injection wells to prevent contamination of underground drinking water

resources.

3.3 Underground Storage Tank Regulations

Underground storage tanks (USTs) are regulated under federal programs. EPA has
delegated to the state of Mississippi the authority to implement this program in Mississippi.
USTs that contain hazardous substances and/or petroleum are regulated under Subtitle | of
RCRA. USTs containing hazardous wastes are regulated under Subtitle C of RCRA.

Under the Mississippi Underground Storage Tank Regulations, owners are required to
notify MDEQ of installation, replacement, closure, or transfer of ownership. In these
notifications, owners must certify that they are compliant with the requirements of the
regulations, including those for installation, cathodic protection of steel components, financial

responsibility, and leak detection. As of October 2009, there were approximately
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670 underground storage tanks registered with MDEQ in the Ross Barnett Reservoir watershed.
Locations of these storage tanks are indicated on Figure F.1.

4 http://opc.deq.state.ms.us/default.aspx
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4.0 STATE REGULATIONS

There are also state regulations that apply to the Reservoir and its watershed.

4.1 Onsite Wastewater Treatment Regulations

State regulations addressing onsite wastewater treatment systems are administered
through MSDH. Regulations are in place to address single-family residence onsite wastewater
treatment systems, as well as onsite systems serving recreational vehicle campgrounds,
developments, and multi-family dwellings. These regulations require approval and certification
of all new installations of onsite wastewater treatment systems, including replacement of old
systems. Certification is not required for systems in use prior to enactment of the regulations,
providing they meet criteria specified in the regulations.’

4.2  Surface Mining Regulations

The Mississippi Surface Mining and Reclamation Rules and Regulations® are
administered by MDEQ. These regulations require surface mining operations to obtain a permit
to operate from MDEQ and provide for reclamation of the mine site when operations cease. The
regulations also provide a mechanism for prohibiting surface mining in areas by designating
them as land unsuitable for mining. Environmentally sensitive areas can be designated as land
unsuitable for mining.” Surface mines that disturb an area 4 acres or larger must also obtain a
permit from the MDEQ Office of Geology. Locations of sites in the Ross Barnett Reservoir

watershed that hold a surface mining permit are shown on Figure F.2.

% http://mww.msdh.ms.gov/msdhsite/ _static/30,0,78.html, accessed June 2010
® http://www.deq.state.ms.us/newweb/mdegregulations.nsf/f75488ee863070bd86256df30051 1acf/
12629755e7eda67e8625765e004ba561/$FILE/GEO-1%20Proposed%20amendment%202009.pdf
7 -

Ibid.
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4.3 MDOT Construction Projects and Completed Facilities

The Mississippi Department of Transportation (MDOT) is responsible for
implementation of erosion and sediment control practices on highway construction. MDOT is
required to apply to MDEQ for a Certificate of Permit Coverage for construction projects to be

permitted through the state construction stormwater general permit.

4.4  Surface Water Quality Regulations and/or Criteria

The state water quality standards (WQS) adopted by MDEQ are published in the State of
Mississippi Water Quality Criteria for Intrastate, Interstate, and Coastal Waters.® The WQS
include designated uses for waterbodies and numeric and narrative criteria to protect these uses.
Designated uses for Ross Barnett Reservoir include Fish and Wildlife Support (aquatic life
support), Public Water Supply, and Recreation. All other waterbodies in the watershed have the
WQS designated use of Fish and Wildlife Support. Numeric and narrative criteria for selected

parameters are summarized in Table F.1.

4.5 Public Waterways

State regulations® designate all sections of natural flowing streams with mean annual flow
of at least 100 cfs as public waterways. These are waterways where the public has the “right of
free transport in the stream and its bed, and the right to fish and engage in water sports.”
However, access to public waters is generally restricted to developed public access points. The

designated Public Waterways in Ross Barnett watershed are as follows:

Ross Barnett Reservoir,

Pearl River,

Pelahatchie Creek downstream of Eutacutachee Creek,
Coffee Bogue downstream of Lee Branch,

o &M w D oE

Yockanookany River downstream of Tibby Creek,

8 http://www.deq.state.ms.us/mdeq.nsf/0/E12C3B35E44CBFBC862574670051589E/$file/
WOQS std adpt aug07.pdf?OpenElement

° Public Waterways of the State of Mississippi. Accessed online at
http://deq.state.ms.us/MDEQ.nsf/page/L&W pub_waterways?OpenDocument
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Lobutcha Creek downstream of Dry Creek,

6

7. Tuscolameta Creek downstream of Connehatta Creek,
8 Nanih Waiya Creek downstream of State Highway 490,
9 Tallahaga Creek downstream of State Highway 490,
10. Bogue Chitto downstream of State Highway 21, and

11. Kentawka Canal downstream of Cushtusia Canal.

Table F.1. Numeric and narrative water quality criteria for Ross Barnett Reservoir and its
tributaries.
Parameter Waterbody Criteria
Dissolved All Daily average of 5 mg/L, Instantaneous value of 4 mg/L

Oxygen

pH All 6-9su
Maximum of 90°F, < 5°F change in temperature from heated

Temperature All .
discharges
30-day geometric mean of 200 colony-forming units (CFUS) per

Ross Barnett Reservoir 100 mL and no more than 10% of the samples collected in a

30-day period greater than 400 CFUs per 100 mL
May — Oct: 30-day geometric mean of 200 CFUs per 100 mL and

E%(iie}lorm no more than 10% of the samples collected in a 30-day period
Other waterbodies in watershed greater than 400 CFUs per 1.00 mL

Nov — Apr: 30-day geometric mean of 2,000 CFUs per 100 mL
and no more than 10% of the samples collected in a 30-day period
greater than 4,000 CFUs per 100 mL

Specific Ross Barnett Reservoir 500 pmhos/cm

Conductance | Other waterbodies in watershed | 1,000 umhos/cm

Chlorides Ross Barnett Reservoir 230 mg/L

Dissolved Ross Barnett Reservoir 500 mg/L

Solids Other waterbodies in watershed | 750 mg/L

Nitrate Ross Barnett Reservoir 10 mg/L
Turbidity outside the limits of a 750-ft mixing zone shall not shall

Turbidity All not exceed the background turbidity at the time of discharge by

more than 50 Nephelometric turbidity units (NTUs).

4.6 Animal Feeding Operations

Poultry operations that are not required to obtain NPDES permits are still permitted for
water discharge by MDEQ. Poultry operations serving fewer than 1,000 animal units and
utilizing dry litter disposal are required to submit a Notice of Intent to MDEQ for coverage under

an animal feeding operation (AFO) multimedia discharge general permit. As of August 2010,
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there were 334 sites in the Ross Barnett Reservoir watershed covered by the AFO dry litter
multimedia discharge general permit.*® All poultry operations that serve fewer than 1,000 animal
units and do not use dry litter disposal are required to apply to MDEQ for an individual waste
disposal operating permit. As of October 2009, there were approximately 40 sites in the Ross
Barnett watershed with individual animal feeding operation waste disposal system operating
permits.™* Locations of the sites with state AFO permits are indicated on Figure F.2.

19 Data provided by MDEQ Office of Pollution Control.
Y http://opc.deq.state.ms.us/default.aspx
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1.0 INTRODUCTION

Recent data for total suspended solids (TSS), turbidity, total phosphorus, and total
nitrogen were summarized for streams in the Ross Barnett Reservoir watershed with and without
applicable total maximum daily loads (TMDLSs) for sediment and nutrients. These data are
summarized based on whether the stream was impaired, whether the stream is supporting its

designated uses, and/or whether the stream was assessed.

2.0 TOTAL SUSPENDED SOLIDS AND TURBIDITY DATA

Box-and-whisker plots of the TSS measurements from streams supporting and not
supporting designated uses appear to be statistically different (Table G.1, Figure G.1). However,
plots of turbidity measurements from streams supporting and not supporting designated uses do

not show significant differences (Table G.2, Figure G.2).

3.0 TOTAL NITROGEN AND TOTAL PHOSPHORUS DATA

The plot of total phosphorus measurements from streams supporting and not supporting
designated uses appears to indicate a statistical difference (Table G.3, Figure G.3). The same is
not true for total nitrogen; plots of total nitrogen measurements do not show significant
differences between those streams supporting designated uses and those not supporting their
designated uses. However, few total nitrogen measurements (only 23 samples) were available for

statistical analysis (Table G.4, Figure G.4).
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Table G.1. Sediment TMDLs and TSS concentrations.

Assessed as Assessed as Not Assessed as
Not Addressed | Supporting | Supporting Designated | Not Supporting
in a Sediment | Designated | Uses and Addressed in Designated Not
Statistic TMDL! Uses? a Sediment TMDL*? Uses? Assessed?

Number of 10 9 14 15 1
Stations
Number of 182 170 241 245 12
Measurements
Minimum TSS
Value (mg/L) . 1 1 . 4
Maximum TSS
Value (mg/L) 206 68 286 286 206
Mean TSS
Value (mg/L) 9.368 7.476 18.278 18.102 36.167
Standard 18.845 10.824 37.850 37.566 56.613
Deviation
Notes:
1.  MDEQ 2009.

2. Alley and Segrest 2008 [Mississippi 2008 305(b) report].

Figure G.1.
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Supporting Designated Uses

Box-and-whisker plot of TSS measurements from streams supporting designated
uses, not supporting designated uses, and those not assessed (NA).
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Table G.2. Sediment TMDLs and turbidity measurements.

Not Assessed as Not Assessed
Addressed | Assessed as Supporting as Not
ina Supporting | Designated Uses | Supporting
Sediment | Designated | and Addressed in a | Designated Not
Statistic TMDL! Uses’ | Sediment TMDLY? |  Uses® | Assessed?
Number of Stations 26 18 22 25 10
Number of Measurements 199 182 247 254 19
Minimum Turbidity Value (NTU) 2.5 5 4 4 2.5
Maximum Turbidity Value (NTU) 190 52 252 252 190
Mean Turbidity Value (NTU) 20.978 19.6 20.098 28.194 32.474
Median Turbidity Value (NTU) 18 18 20 20 18
Standard Deviation 16.709 9.63 30.588 30.358 43.8
Notes:
1. MDEQ 2009.

2. Alley and Segrest 2008 [Mississippi 2008 305(b) report].
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Figure G.2.  Box-and-whisker plot of turbidity measurements from streams supporting

designated uses, not supporting designated uses, and those not assessed (NA).
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Table G.3. Nutrient TMDLs and total phosphorus concentrations.

Assessed as Not Assessed
Assessed as Supporting as Not
Not Addressed | Supporting | Designated Uses | Supporting
in a Nutrient | Designated | and Addressed in a | Designated Not
Statistic TMDL* Uses® Nutrient TMDL"? Uses’ | Assessed?
Number of Stations 18 13 23 28 2
Number of Measurements 235 169 990 1054 2
Minimum Total Phosphorus
Value (mg/L) 0.010 0.010 0.010 0.010 0.021
Maximum Total Phosphorus| 4 644 0.616 4530 4530 | 0.055
Value (mg/L)
Mean T otal Phosphorus 0.128 0.128 0.126 0.126 -
Value (mg/L)
Median Total Phosphorus
Value (mg/L) 0.080 0.080 0.090 0.090 --
Standard Deviation 0.135 0.144 0.261 0.255 --
Notes:
1.  MDEQ 2009.

2. Alley and Segrest 2008 [Mississippi 2008 305(b) report].
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Supporting Designated Uses

Box-and-whisker plot of total phosphorus measurements from streams supporting

designated uses, not supporting designated uses, and those not assessed (NA).
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Table G.4. Nutrient TMDLs and total nitrogen concentrations.

Assessed as Not Assessed
Not Assessed as Supporting as Not
Addressed in | Supporting | Designated Uses and | Supporting
a Nutrient | Designated Addressed in a Designated Not
Statistic TMDL* Uses® Nutrient TMDL"? Uses® Assessed?
Number of Stations 5 2 2 4 1
Number of Measurements 20 12 3 6 5
Minimum Total Nitrogen
Value (mg/L) 0 0 1.3 0.6 0
Maximum Total Nitrogen 1204 039 36 36 1204
Value (mg/L)
Mean Total Nitrogen 0.229 0.095 2,833 1.783 0.246
Value (mg/L)
Median Total Nitrogen 0.049 0.049 3.6 1.05 0.011
Value (mg/L)
Standard Deviation 0.349 0.122 1.328 1.426 0.535
Notes:
1.  MDEQ 2009.
2. Alley and Segrest 2008 [Mississippi 2008 305(b) report].
4

<3 .

o

S

c

()

2 _

=

Z

©

*5‘ o

1 —

1
*
*
0 | | =T=
NA No Yes

Figure G.4.

Supporting Designated Uses

Box-and-whisker plot of total nitrogen measurements from streams supporting
designated uses, not supporting designated uses, and those not assessed (NA).




Appendix G
Data Comparison for TMDL Versus Non-TMDL Streams Octob