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Executive Summary

Congress authorized the Lower Mississippi River Resource Assessment to examine river management
information, habitat, and recreation; identify needs for each of these; and make recommendations for
meeting those needs. The Assessment of Information Needed for River-Related Management found that
information about sediment and water quality was lacking, data storage and availability need to be better
managed, and a better understanding of tributaries would benefit management of the Mississippi River.
The Assessment of Natural Resource Habitat Needs found there was a need to better understand water
quality, restore the native vegetative mosaic, reconnect secondary channels, manage invasive species,
improve the quality of floodplain habitats, inventory river islands, restore main channel habitats, support
coastal wetland restoration, and develop plans to comprehensively restore entire river reaches. The
Assessment of the Need for River-Related Recreation and Access identified the need for more and better
boat ramps, bicycle trails, outfitter and guide services, lodging and dining options, riverside parks,
interpretation, riverboat landings and marketing.

This Lower Mississippi River Final Assessment accumulated the needs identified in the previous
assessments and found overlap among many of them. In fact most river related recreation is directly
related to the natural resources and habitats on the river. This assessment recommends three programs
to address the needs on the river. Each of these programs includes multiple studies and projects. The
recommendations leverage existing programs and encourage both public and private investment in the
river. All recommendations are compatible with navigation and flood risk management.

The recommended Data Information Science and Communications Program would create an interagency
center to store and share information, support the ongoing sediment studies, establish a comprehensive
water quality monitoring program, conduct studies on tributary watersheds, and complete ecological
inventories of river islands and potential natural vegetation. This program would rely on the U.S. Army
Corps of Engineers; U.S. Geological Survey; U.S. Fish and Wildlife Service; U.S. Environmental
Protection Agency; the states of Illinois, Kentucky, Missouri, Tennessee, Arkansas, Mississippi, and
Louisiana; and non-governmental organizations to implement. The program would benefit a variety of
habitats and the species that rely on them, recreational users, local economies, navigation, flood risk
management, and other river resources.

Data Science and Communications Program

Recommendation Lead Cost Value
Organization
DISC1 | Science Technology USGS - lead; $2 million/year Promote interagency cooperation, encourage
Information Center USACE, EPA, research, foster public interest, and support
NPS, USFWS, other recommendations.
states and NGOs
DISC2 | Sediment Study USACE $4 million/year Support management plans, better manage
dredging and coastal restoration.
DISC 3 | Water Quality USGS & EPA $2 million/ year Provide clean water for people, industry, and
Monitoring Program habitat.
DISC 4 | Tributary Watershed USACE 11 @ $1-$5 Develop plans to manage tributaries for
Studies million each habitat, water quality, sediment, water
supply, navigation and recreation.
DISC5 | Ecological Inventory USACE & $1.7 million Provide information to support restoration.
USFWS




The recommended Habitat Restoration and Management Program would support restoration of river
reaches, numerous individual aquatic habitat restoration projects, terrestrial habitat restoration, and
invasive species management. This program would primarily rely on the U.S. Army Corps of
Engineers, U.S. Fish and Wildlife Service, and the Lower Mississippi River Conservation Committee
with their cooperating agencies, partners and states — Illinois, Kentucky, Missouri, Tennessee, Arkansas,
Mississippi, and Louisiana. The program would benefit a variety of habitats and the species that rely on
them, recreational users, local economies, and other river resources.

Habitat Restoration and Management Program

Recommendation Lead Cost Value
Organization
HRMP 1 | Conservation Reach USACE 8 @ $3 million Restore aquatic (side channel, oxbow, main
Studies each channel, islands, and sandbars) and

terrestrial (wetlands, bottomland
hardwoods, and floodplain) habitats for
native species and especially federally listed

Species.
HRMP 2 | Aquatic Habitat USACE & 125 @ $200,000 | Restore individual sites for native species.
Restoration Studies USFWS to $ 15 million
(maximum)
HRMP 3 | Terrestrial Habitat USDA & LMVJV | $18,000,000 Restore floodplain habitat.
Program
HRMP 4 | Invasive Species MICRA & Part of larger Promote and protect native species.
Program ANSTF effort

The recommended Recreation Program would support construction of boat ramps, bicycle trails,
riverfront parks and riverboat landings; encourage coordinated marketing and interpretation; and entice
lodging, dining and outfitter guide businesses. The program would rely on entrepreneurs to provide
commercial services, and local community governments and organizations with assistance from the
National Park Service to build public infrastructures. The program would benefit recreational users and
local economies and would add visibility to all of the other resources of the river.

Recreation Program

Recommendation Lead Cost Value
Organization
RP 1 Boat Ramps LMRCC and $50,000 - Increase safety and meet recreation demand.
others $750,000 each
RP 2 Bicycle Trails NGOs variable Increase safety and meet recreation demand.
RP 3 Riverfront Parks Local variable Promote community cohesiveness and meet
Communities demand.
RP 4 Riverboat Landings Local variable Provide safe, accessible opportunities and
Communities support local economic development.
RP 5 Marketing NPS, MRPC, $2 million Promote river use and encourage economic
NGOs development.
RP 6 Lodging and Dining Private Enterprise | variable Meet demand and support economic
development.
RP 7 Outfitters and Guides Private Enterprise | variable Increase safety, meet demand and support
economic development.
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. Introduction

This report is the final assessment for the Lower Mississippi River Resource Assessment. It
follows three previous reports. The first examined the river to determine the information needed
for river-related management. The natural resource habitat needs and the recreation and access
needs were examined in the next two reports. This final assessment combines those results and
recommends projects and programs to meet the identified needs in concert with the ongoing
navigation and flood risk management programs on the Lower Mississippi River. These
documents are available at: http://www.mvm.usace.army.mil/Missions/Projects/LMMRA..aspx

The Mississippi River is an American icon. The statistics about the river are impressive: drains
all or parts of 31 states and 2 Canadian Provinces; is the third largest watershed in the world
overlying one of the three most productive agricultural zones on the planet; provides drinking
water for more than 18 million people; transports 62 percent of our Nation’s agricultural output;
delivers nearly 400 million tons of coal and petroleum products annually; and directly supports
one million jobs. The numbers tell part of the river’s story, but not all.

A thousand years before Christopher Columbus, a new culture arose and spread across the
Mississippi Valley and the southeast. The culture was concentrated along the Mississippi River
and is now called “Mississippian.” Mississippian Indians included many tribes speaking
different languages, but most belonged to either the Caddoan group (west of the river) or the
Muskhogean (east). Many other tribes eventually adopted the new way of life. These tribes built
hundreds of mounds up and down the river (Lewis & Kneberg 1958). Many of these mound
complexes still exist and some are now state parks.

The first European to explore the Mississippi River was Hernando De Soto, who died on its
banks in 1542. Jacques Marquette and Louis Jolliet followed in 1673; and in 1682, Robert
LaSalle claimed the river for France. France ceded the river to Spain in 1763, but took it back in
1800. In 1803, President Thomas Jefferson purchased the Louisiana Territory from France
despite agreeing that the Constitution did not contain provisions for acquiring territory. Jefferson
believed the Mississippi River was an important trade route and he wanted to remove France’s
influence in the region (Robards 2003).

Control of the Mississippi River was a key military objective of the Union during the Civil War.
General Ulysses Grant’s Union forces pushed down from Cairo, IL and up from New Orleans,
LA and met at Vicksburg, MS for a six week siege that ended July 4, 1863. Vicksburg National
Cemetery is the largest interment of Civil War dead in the Nation. Port Hudson, LA was the last
Confederate controlled fort on the river. The battle at Port Hudson was the longest siege in
American history. It took 48 days, for 40,000 Union soldiers to defeat 7,500 Confederates.
Shortly after the end of the war, Union soldiers who had been prisoners of war loaded onto the
steamboat Sultana to go home. The steamship exploded near Memphis, TN and approximately
1,700 were killed. This tragedy is the largest maritime disaster in U.S. history.

John James Audubon was one of the first to document the incredible diversity of wildlife along
the Mississippi River. He spent a great deal of time along the Mississippi River from St.
Genevieve, MO to New Orleans. In 1821, he spent only four months at Oakley Plantation near
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St. Francisville, LA but he made 32 bird paintings there. Audubon recognized that the
Mississippi River is one of the most diverse river systems in the world and is rich in species and
density of fish, birds, mammals, amphibians, reptiles, and invertebrates. Today, scientists know
the Mississippi Flyway hosts the world’s largest bird migration, and over 300 species of
migrating birds use it.

Mark Twain is probably the best known ambassador of the Mississippi River. Twain grew up
along the river and was a riverboat pilot. His Life on the Mississippi (1883) and Huckleberry
Finn (1885) both chronicle life on the Mississippi prior to the Civil War. Although Huckleberry
Finn was a work of fiction, it placed the Mississippi River into the consciousness of people
around the world. Edna Ferber again brought the river to the public’s attention with her 1926
novel Show Boat which became the Broadway show of the same name featuring Oscar
Hammerstein’s O’ Man River.

Managing a river as large and powerful as the Mississippi has never been easy. Congress created
the Mississippi River Commission in 1879 to advise lawmakers on the needs for flood risk
management and navigation. The Federal Mississippi River and Tributaries Project levees,
floodwalls, backwaters and floodways form the world’s largest and most comprehensive flood
risk management system. Navigation management began in the early 19" century and now
Mississippi River commercial shipping is one of the Nation’s valuable assets. On the upper
Mississippi River, locks and dams were built to facilitate navigation. These features are not
needed below the confluence with the Missouri River.

The Lower Mississippi River (LMR) begins at the confluence of the Mississippi and Ohio Rivers
in southern Illinois and meanders southward 954 miles to Head-of-Passes, LA, where the
channel subdivides into several distributaries to the Gulf of Mexico. The LMR has two distinct
reaches. From the mouth of the Ohio River south to Baton Rouge, LA the river has well-defined
point bars and forested floodplains adjacent to the river (Baker et al. 1991). The navigation
channel is maintained at a minimum of 9 feet, but is authorized for 12 feet. Below Baton Rouge,
the river flows through the Deltaic Plain to the Gulf. The channel is deeper to accommodate
ocean-going traffic (45 feet), and there are few meander loops, sandbars, and little floodplain
(Baker et al. 1991).

The LMR floodplain is a dynamic freshwater ecosystem that changes with the river’s annual
hydrologic regime. The nearly 3 million-acre floodplain is interspersed with abandoned
channels, meander scars, and large expanses of forested wetlands. These areas provide a diverse
array of aquatic habitat types and are connected to the river at high water. The LMR supports
over 90 freshwater fish species and several federally listed threatened or endangered species.
People still flock to the river to watch birds and other animals.

The Mississippi River is an economic powerhouse for the region. It generates over $150 billion
dollars a year in revenues and employs over 580,000 people in the LMR area. Agriculture
generates nearly $9 billion a year, navigation generates $4 billion, and river-dependent
manufacturing brings $106 billion. Recreation and tourism within the LMR corridor generate
nearly $17 billion in annual spending, support thousands of businesses and employ over 240,000
people (IEc & Dziegielewska-Parry 2014).
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Interest in the Mississippi River as an economic engine, tourist destination and ecological
resource is growing. Government agencies, industries, municipalities and non-governmental
organizations are joining forces through America’s Inner Coast Summit, America’s Watershed
Initiative, and the Mississippi River Cities and Towns Initiative (MRCT]), to promote the river
and highlight its needs. In 2013, the MRCT]I signed a Memorandum of Common Purpose with
the U.S. Army Corps of Engineers (USACE) with a goal to “perpetuate an era of cooperation and
collaboration between the Mayors on the main stem Mississippi River and the U.S. Army Corps
of Engineers, to protect, sustain and enhance the natural attributes and economic vitality of the
Main Stem Mississippi River.”

The Mississippi River Commission developed a 200-year working vision for the river to insure
that people can continue their lives on the Mississippi River. The vision balances the Nation’s
needs for security and flood damage reduction with environmental sustainability and recreation,
infrastructure and energy, water supply and water quality, and navigation. They committed to
five goals for the river to insure its value for future generations. This final assessment builds on
these goals and the success of other efforts to manage the Mississippi River.

Lead secure lives along the river or tributary

Enjoy fresh air and the surrounding fauna, flora, and forests while hunting,
fishing, and recreating

Travel easily, safely, and affordably
Drink from and use the abundant waters of any river, stream, or aquifer
Choose from an abundance of affordable basic goods and essential supplies

that are grown, manufactured, and transported along the river to local and
world markets

Lower Mississippi Rim
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Congressional Authority

The Lower Mississippi River Resource Assessment (LMRRA) is authorized by Section 402 of
the Water Resources Development Act of 2000, Public Law 106-541. It reads:

(a) ASSESSMENTS- The Secretary, in cooperation with the Secretary of the Interior and the
States of Arkansas, Illinois, Kentucky, Louisiana, Mississippi, Missouri, and Tennessee, shall
undertake for the Lower Mississippi River system--

(1) an assessment of information needed for river-related management;
(2) an assessment of natural resource habitat needs; and
(3) an assessment of the need for river-related recreation and access.
(b) PERIOD- Each assessment referred to in subsection (a) shall be carried out for 2 years.

(c) REPORTS- Before the last day of the second year of an assessment under subsection (a),

the Secretary, in cooperation with the Secretary of the Interior and the States of Arkansas,
Illinois, Kentucky, Louisiana, Mississippi, Missouri, and Tennessee, shall transmit to Congress a
report on the results of the assessment to Congress. The report shall contain recommendations
for--

(1) the collection, availability, and use of information needed for river-related
management;

(2) the planning, construction, and evaluation of potential restoration, protection, and
enhancement measures to meet identified habitat needs; and

(3) potential projects to meet identified river access and recreation needs.

(d) LOWER MISSISSIPPI RIVER SYSTEM DEFINED- In this section, the term "Lower
Mississippi River system' means those river reaches and adjacent floodplains within the Lower
Mississippi River alluvial valley having commercial navigation channels on the Mississippi
mainstem and tributaries south of Cairo, Illinois, and the Atchafalaya Basin floodway system.

(e) AUTHORIZATION OF APPROPRIATIONS- There is authorized to be appropriated
$1,750,000 to carry out this section.
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Plan Purpose

The purpose of this final assessment is to develop a strategic approach to managing habitat
restoration, recreational opportunities and the information needed to make river management
decisions. Historically, the navigation and flood risk management systems have received most
of the attention on the LMR. Habitat and recreation have not been managed as systems on the
LMR, but planning for these uses is starting to receive focus from many entities.

Goal

The goal of this Final Assessment is to summarize the needs for information, habitat, and
recreation identified in the three previous assessments and develop a strategy to meet those
needs. The strategy should be holistic and sustainable; reconnect Americans with the great
outdoors and the country’s rich legacy of rivers; develop a comprehensive plan for habitat
restoration, protection and enhancement; and promote collaboration between the public and
private sectors to leverage investments.

Problems

Extensive structural changes on the river’s main stem have disrupted the once dynamic
ecosystem. The Mississippi River Levee system has disconnected much of the floodplain from
the river. There is less available habitat for threatened and endangered species including interior
least tern, pallid sturgeon, and fat pocketbook mussels. The region is underutilized for recreation
and underappreciated for its cultural legacy. Additionally, information has not been gathered,
stored or analyzed to enable strategic decision-making. The specific problems in the LMR are:

e Data is scattered among diverse government agencies, environmental organizations,
industries and institutions.

e There is no integrated knowledge management database or decision support system.

e System-wide assimilation and assessment of data is difficult.

Although water quality is generally good, localized problems occur and affect some listed

species and high nutrient loads contribute to Gulf of Mexico hypoxia.

e Vegetative diversity has been reduced.

e Many side channels, backwaters, and oxbows are disconnected from the main channel.

e Native flora and fauna do not compete well against some invasive species.

e Some gravel bars and sandbars have been lost or degraded.

e The size of the floodplain and the associated habitat has been reduced.

e Mississippi River islands are a unique and limited habitat type, but their ecological
importance is not fully understood.

e Coastal wetlands are declining.

e Habitat diversity in the main channel has decreased.

e There is a shortage of motorboat access in some areas.

e EXisting access points are not conducive to canoeing and kayaking.

e There are not enough bicycling trails and very few in a natural or rural setting.

e Riverfront access is only available around urban areas.

Lower Mississippi Rim
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e There are few interpretative centers/signs and they are scattered.
e There is no “one-stop” organization to provide information for all of the recreational
facilities available in the region and market it as a recreational destination.

Opportunities

There are opportunities to restore habitat and ecosystem function in the LMR to benefit a variety
of species, and to develop a recreation and access plan to improve facilities and promote
recreation along this iconic river. There is also an increasing opportunity for public and private
collaboration to restore habitat, increase recreation access and promote information sharing. The
opportunities vary in different reaches of the river, and not all occur throughout the entire LMR.
This final assessment generally recommends further, more in depth studies related to these
opportunities. Some of the specific opportunities are:

e ldentify the information river managers need to make strategic decisions.
e Compile river-related information and make it accessible.
e Manage water quality in the river better.
e Restore vegetative diversity in the active floodplain.
e Re-connect side channels, backwaters, and floodplain lakes where feasible.
e Promote native species restoration in areas where invasive species have become common.
e Restore and protect sandbars and gravel bars.
e Improve the quality of floodplain habitats.
e Inventory islands to understand their ecological value and develop management plans.
e Restore some habitat diversity in the main channel.
e Provide better motorboat access.
e Provide more canoeing and kayaking access.
e Provide more designated bicycling trails.
e Improve heritage tourism.
e Improve publicly accessible riverfront areas.
e Develop more and better interpretative services and facilities.
e Create informational and marketing materials the public can use to learn about and plan
recreational activities.
Objectives

These objectives were developed to guide the analyses of needs and lay the foundation for the
final assessment.

e Evaluate the information needs of Mississippi River resource managers.

e ldentify information gaps that could be filled to better guide LMR projects for the
foreseeable future.

e Compile a list of available information that may be of interest to river managers and users
now and into the foreseeable future.

e Develop a strategy to make the river data accessible and maintain it for future users.

Lower Mississippi River
souree Asesgment
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Identify habitat needs on the LMR.

Develop recommendations for habitat restoration studies and programs for the LMR.
Develop recommendations to foster collaborative habitat management.

Identify unmet recreation demands in the region.

Develop recommendations for recreation facilities to meet demands in the region.
Develop a conceptual strategy to market the region for recreational use.

Identify mechanisms that will allow public — private partnerships to develop and promote
recreational use on the region.

Study Area

The study area extends from River Mile 953 of the main stem Mississippi River channel south of
Cairo, Illinois, downstream to River Mile 0 (Head of Passes) in Louisiana (see map on page 8).
The area encompasses the main river channel and the area between the Mississippi River and
Tributaries Project levees or natural high ground (batture), including the mouths of all tributaries
between the levees. The study boundary extends up the following rivers and canals that have
existing commercial navigation (i.e. commercial barge traffic) to the point of direct influence
between each channel and the main stem Mississippi River: the White River upstream to
Clarendon, AR; the Arkansas Post Canal upstream to Norrell Lock and Dam, AR; the Yazoo
River upstream to Greenwood, MS; the Red River upstream to Lock and Dam No. 2, LA; the
Ouachita/Black River upstream to Columbia Lock and Dam, LA; and the Old River from the Old
River Lock to its confluence with the Red and Atchafalaya Rivers in Louisiana. For the
recreation needs assessment, the study area was expanded to include recreational features and
needs related to the Mississippi River that lie beyond the bounds of the active floodplain. The
study area includes areas which can or do provide facilities necessary for recreational use along
the river. The exact geographic extent is not definitive, but it covers the entirety of the counties
touching the active floodplain and the Great River Road National Scenic Byway.

The Atchafalaya Basin Floodway System in Louisiana is also included within the authorized
project area. Future public access areas and types of recreation features were already identified
in the Atchafalaya Basin Floodway System Master Plan. The plan includes recommendations for
public use lands, campgrounds, boat ramps, a visitor center and interpretive trails as well as
recommendations for flowage easements, canal closures and water management units. There are
ongoing state and Federal programs to manage and improve habitat within the Atchafalaya
Basin. USACE has acquired over 350,000 acres in easements and 70,000 acres in fee land
within the Atchafalaya Basin to preserve habitat and maintain public access. The State of
Louisiana has developed an Atchafalaya Basin Program to oversee the state's Atchafalaya Basin
Master Plan that brings together USACE, state agencies, and Basin parishes to protect and
enhance the natural resources of the Atchafalaya Basin. Sedimentation in backwater areas is the
biggest threat to the conservation of aquatic habitat in the Atchafalaya Basin. As such,
restoration activities have mainly focused on sediment management to improve habitat and
alleviate poor water quality in backwater areas. These ongoing projects address the needs in the
Atchafalaya Basin and no further analysis was done for this study.
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Partnership

The Nature Conservancy (TNC) Great Rivers Partnership is the study cost-sharing sponsor.
TNC signed agreements with a group of non-governmental organization partners who are
providing work-in-kind study services. The study team includes staff from TNC North America
Freshwater Program and TNC State Chapters in Tennessee, Louisiana and Mississippi, Lower
Mississippi River Conservation Committee (LMRCC); National Audubon Society; and
Mississippi River Corridor-TN. All of these groups focus on sustainable river management and
conservation and collectively they represent thousands of river users.

The LMRCC is a coalition of 12 state natural resources conservation and environmental quality
agencies from Arkansas, Kentucky, Louisiana, Mississippi, Missouri and Tennessee. It provides
the only regional forum dedicated to conserving the natural resources of the Lower Mississippi
River floodplain. LMRCC focuses on habitat restoration, landscape level conservation planning,
and natural resource-based economic development. The U.S. Fish and Wildlife Service
(USFWS) leads the effort and provides a full time coordinator. The U.S. Geological Survey
(USGS), USACE, U.S. Environmental Protection Agency (EPA), and U.S. Department of
Agriculture Natural Resources Conservation Service (NRCS) are cooperating agencies.
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I1. SUMMARY OF NEEDS ASSESSMENTS

The three LMRRA needs assessments have already been completed. Each assessment identified
needs, but did not include any recommendations to meet those needs. The executive summary of
each assessment is presented here. The complete documents with references are available for
review at: http://www.mvm.usace.army.mil/Missions/Projects/LMMRA.aspx

Assessment of Information Needed for River-Related Management

This assessment began in January 2012. Public scoping meetings were held in Memphis, TN in
July 2012, Vicksburg, MS in August 2012 and Baton Rouge, LA in September 2012. The report
was released for public comment in June 2013. USACE headquarters concurred with the final
assessment in October 2013.

This report assessed information needed for river-related management on the Lower Mississippi
River from its confluence with the Ohio River at Cairo, IL to the Head of Passes, LA.

The study team identified issues raised during scoping, examined river management activities,
and collated information sources. These steps revealed four areas of information needs for river
management. The information needs are related to sediment, water quality, data storage and
availability, and tributary management.

Many of the world’s great rivers have sediment monitoring and management plans, but there is
not one for the Mississippi River. Sediment is both a management problem and a valuable asset
in the river. Sediment monitoring has not been done consistently on the Lower River. A
systematic monitoring and measuring protocol and the development of predictive sediment
models would give river managers the tools to develop a sediment management plan. This
would benefit flood risk management, navigation, fish and wildlife, coastal habitat, water
supplies and Gulf of Mexico hypoxia.

Clean water is vital to the nation’s economy. Water quality in the Mississippi River is generally
good and continues to improve, but monitoring is not well coordinated among the seven states
along the Lower River. The sources and fates of nutrients, pathogens and contaminants in the
river have not been clearly delineated. A coordinated water monitoring and analysis program for
the river and tributaries would give managers the tools to make informed decisions and develop
comprehensive management plans to continue improving water quality. This would benefit fish
and wildlife, recreation, water supplies, coastal habitat and Gulf of Mexico hypoxia.

Data availability is important for all river management. Much of the data for the Lower River is
held in agency files and databases. A substantial amount of historic data only exists as paper
files and maps that can only be accessed in person. River managers either make decisions
without some information or invest resources to generate information that may already exist. A
centralized data management system that stores some information and provides linkages to the
rest would give river managers and the public access to the best information available. This is
vital to improved management of water quality and sediment.

Tributaries are some of the most significant sources of nutrients and sediment to the main-stem
of the Lower Mississippi River. There has been very little geomorphic analysis of tributary
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streams to better understand how they interact with the river. Comprehensive watershed
management will be a necessary part of enhanced water quality and sediment monitoring
programs and tributary river restoration. It is important for water quality, sediment, hypoxia,
habitat, and fish and wildlife management.

Assessment of Natural Resource Habitat Needs

This assessment began in July 2013. Public scoping meetings for both the natural resource
habitat and recreation assessments were held in Dyersburg, TN in July 2013, and Helena, AR
and St. Francisville, LA in August 2013. The report was released for public comment in
November 2014. USACE headquarters concurrence on the final document is expected in spring
2015.

This report assessed the natural resource habitat needs for the Lower Mississippi River from its
confluence with the Ohio River at Cairo, IL to the Head of Passes, LA.

The Mississippi River and the land between the levees are a dynamic ecosystem that changes
markedly in response to the river’s annual hydrologic regime. The nearly 3 million-acre
floodplain is interspersed with abandoned channels, meander scars, and large expanses of
forested wetlands. These areas provide a diverse array of aquatic and terrestrial habitat types.

The Mississippi Flyway hosts the world’s largest bird migration, connecting life from the Arctic
to South America. Over 300 species of migrating birds and approximately 70% of the Nation’s
migratory waterfowl use the flyway. The river also supports over 90 freshwater fish species.

This assessment found nine areas of habitat needs on the Lower River and identified several
plans that have already been developed to answer some of these needs.

The Mississippi River receives water from 31 states. The water contains many contaminants and
nutrients. Water quality is not a major limiting factor in the river ecosystem, but there is very
little information about localized water quality effects, especially in backwaters, and side
channels. There is a need to better understand water quality in secondary and tertiary habitats
that are important for some life stages of fish and mussels.

The need to restore bottomland hardwood in the Lower Mississippi River Valley has long been
recognized and is a priority for many entities, but other vegetation types have also declined.
There is a need for research to examine current hydrology, soils and historic vegetation within
the batture and develop tools to direct restoration species selection. This information would
increase the success of restoration efforts. There is also a need to control or eliminate invasive
plant species where they threaten restoration or preservation efforts.

There is a need to reconnect backwaters, side channels and floodplain lakes with the main
channel at normal water levels. The Restoring America’s Greatest River Initiative identifies
specific opportunities for restoring some of this habitat. The federally listed interior least tern,
pallid sturgeon, fat pocketbook mussel, and many other species in the Lower Mississippi River
would benefit.
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Most of the species native to the Lower Mississippi River are still present and their populations
are viable, but the species abundance of many has declined. Habitat changes along the main
stem and up the tributaries have caused most of the changes for mammals and birds, but the main
factor driving aquatic population changes has been the introduction of exotic aquatic species
such as carp and zebra mussel. There is a need for comprehensive studies of tributaries to
understand their habitat value to the overall Lower Mississippi River system and there is also a
need to control invasive species especially where they threaten native species.

Dynamic river forces form, enlarge, erode, move, and destroy sandbars and gravel bars. On
established sandbars, high water removes existing vegetation and deposits new sand. Sandbars
are the primary habitat component used for interior least tern nesting. Gravel bar habitats are
important as spawning substrate for pallid sturgeon and other fish species. There is a need to
protect and restore gravel and sand bars. The Conservation Plan for the Interior Least Tern,
Pallid Sturgeon, and Fat Pocketbook Mussel addresses management and restoration of these
features and the Restoring America’s Greatest River initiative also identifies the need to
conserve and restore them.

The Mississippi River active floodplain is now 80% smaller than it was historically (Baker et al
1991). The decrease in area inundated impacts water quality, habitat and species. The
floodplains of tributary rivers may have become more important since the Mississippi River
floodplain has been reduced. Cities, farms, highways, factories and other developments have
moved into the historic floodplain. There is a need to assess tributary rivers to determine how
their floodplains can be better managed to compensate for some of the loss of floodplain area.
On the main stem Mississippi River, there is a need to restore the quality of habitat within the
batture.

Many Mississippi River islands have been lost or altered. Islands offer important edge habitat.
Since the islands are isolated from the bank, they afford many species safe places for sensitive
life cycle events such as nesting. There is a need for an ecological inventory of islands in the
LMR to determine their value for habitat and potential for restoration.

Preserving and rebuilding coastal wetlands is a recognized need and projects and programs are in
place to address the problems. Louisiana’s Comprehensive Master Plan for a Sustainable Coast
sets forth a long term plan to address coastal needs in that state.

Habitat in the Mississippi River main channel was once very diverse, and provided a variety of
substrates and flow conditions. Habitat complexity in the main stem has been reduced. Fish
species, such as pallid sturgeon, primarily use the main channel of the river and rely on the
diverse habitats for their various life stages. There is a need to restore some of the diversity in
the main channel of the Mississippi River where it is compatible with navigation.

The Mississippi River ecosystem is a dynamic system with interactions between the terrestrial
and aquatic systems, main channel and side channel areas, mudflats, backwaters, tributaries and
islands. There is a need to examine the Mississippi River and batture at an ecologically
meaningful scale. There are some priority reaches of the river where there are opportunities to
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enhance a broad spectrum of features, i.e. restorable side channels, backwaters, and oxbows, a
wide floodplain, large islands, populations of threatened and endangered species and sand bars.
These areas should be examined holistically to develop plans for restoring all of the vital
ecological elements.

Assessment of River Related Recreation and Access Needs

This assessment began in March 2013. Public scoping meetings for both the natural resource
habitat and recreation assessments were held in Dyersburg, TN in July 2013 and Helena, AR and
St. Francisville, LA in August 2013. The report was released for public comment in July 2014.
HQUSACE concurred with the final assessment in December 2014.

This report assessed the need for river-related recreation and access on the Lower Mississippi
River from its confluence with the Ohio River at Cairo, IL to the Head of Passes, LA.

More than 140 million Americans participate in outdoor recreational activities. The outdoor
recreation industry supports 6.1 million American jobs and generates $646 billion in spending
each year. In the Lower Mississippi River Region, outdoor recreation and tourism combine to
generate nearly $17 billion annually and over 240,000 jobs (Yellowwood 2013).

The study team identified eight areas of need on the Lower River: boat ramps, bicycle trails,
outfitter and guide services, lodging and dining, parks and vistas, interpretation, riverboat
landings and marketing. Addressing some of the recreation and access needs on the Lower River
would add to residents’ quality of life, and bring increased revenues and jobs to the region and
the nation.

Fishing and paddling generate nearly 900,000 American jobs and $9 billion in Federal and state
tax revenues annually. The biggest obstacle to expanding fishing and paddling use of the Lower
Mississippi River is the lack of well located boat ramps. There are only 129 boat ramps along
the 954 miles of the Lower Mississippi River. Many ramps were designed for large boats and
are not safe for small craft.

More than 60 million Americans ride bicycles. Bicycling generates 1.1 million American jobs,
and $81 billion in annual spending. More bicycle lanes are being built in urban areas and the
public would like to link these urban systems to bicycle trails in more rural settings with less
traffic.

Outfitter and guide services in the Lower Mississippi River Region can provide safe, convenient
options for people who want to hunt, fish, paddle and bicycle. The services are very limited but
the increasing popularity of paddling and bicycling along with hunting and fishing create a good
opportunity for small businesses all along the River.

Lodging and dining are readily available in urban areas, but are lacking in rural areas. Long
distance bicyclists and paddlers, hunters and fishermen, and families visiting cultural and historic
sites could all use more lodging and dining options in rural areas.

Many of the small towns on the Lower Mississippi River have no public space along the
riverfront for picnics or even good views of the River. The topography of the Lower River limits
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the number of natural vistas providing broad views of the River and some of the places that
could provide a view are not accessible. Riverside parks are excellent areas for interpretive
centers that tell the story of the River and its habitat, value for navigation, and flood risk
management system.

Riverboats are making a comeback on the Mississippi River. The boats dock at small towns and
big cities along the length of the River and offer excursions to see cultural and historic sites,
participate in local activities, and take guided trips into natural areas. Many small towns do not
have adequate docking facilities and miss the revenue from riverboat visits when the River is too
high or too low.

The Lower Mississippi River passes seven states and many cities. There are many opportunities
for outdoor recreation and tourism, but there is no single entity marketing the Mississippi River
for tourism. Many visitors to the region come for a single purpose and are unaware of other
opportunities.
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I11. CUMULATIVE CONCLUSIONS

The three needs assessments were narrowly focused, and each one identified needs specific to
that focus. Most of the identified needs touch on other needs, and there are interactions among
them. This section describes each need, which assessments identified it, what other needs it
interacts with and the benefits of addressing the need. The next section of the report includes
recommendations to meet the needs. Plans that are already in place to address the needs are also
described.

Water Quality

All three assessments identified a need for better water quality monitoring and management.
This need is related to sediment, data management, tributary management, vegetative mosaic,
side channel, faunal community, floodplain, coastal wetland, main channel habitat,
interpretation, marketing, and safety issues.

Water quality regulations were set forth in the Clean Water Act of 1972. The EPA delegates
most of the responsibility for enforcing the Act to the individual states. Each state has broken
the Mississippi River into segments and designated uses for each segment. Water quality
standards are set to protect the existing and designated uses. The states conduct water quality
monitoring and periodically report the compliance status of the water quality standards. Not all
of the states conduct monitoring on the LMR. The Clean Water Act spurred more water quality
monitoring for the LMR, but there is still no comprehensive monitoring program. A centralized
data repository would be necessary to support a comprehensive program.

Nutrients and contaminants enter the Mississippi River from both point and non-point sources
including air deposition and contaminants are sometimes bound with sediment. There are storm
sewer systems, industrial discharges and agricultural runoff. Contaminated water affects fish and
amphibians, requires more treatment for drinking water, and carries human pathogens.
Endangered pallid sturgeon are long-lived fish, and contaminants can bioaccumulate in them
even if the contaminant levels in the water are moderate to low. Recent studies point to this as
one cause for sturgeon decline (Divers et al. 2009, USFWS 2009, Blevins 2011, Schrey et al.
2011).

Excess nutrients lower dissolved oxygen and cause eutrophication in side channels and oxbows.
Nutrients attenuate as the river spreads out over the floodplain, but the floodplain area is now
over 80 % smaller than it was historically (Baker et al. 1991). Research indicates most of the
excess nutrients are coming from the upper and middle river; but reforestation in the batture and
restoration of side channels and backwaters could attenuate some nutrients, reduce hypoxia, and
improve overall water quality. Tributary watersheds are nutrient and contaminant sources and
must be addressed to improve water quality in the river.

Water quality is an important aquatic habitat variable in the LMR (Baker et al. 1991). Low
oxygen levels impact fish species richness and abundance in river backwater areas, river
channels, and lakes (Killgore & Hoover 2001). There are localized problems such as chemical
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spills or instances of low dissolved oxygen in backwaters or harbors that kill fish, but there is
very little documentation of these events.

Coastal wetlands and the hypoxic zone in the Gulf of Mexico are outside the study area, but they
are dependent on Mississippi River water. The LMR collects and transports water, sediment and
nutrients from the entire Mississippi River watershed to the Gulf of Mexico. Some of the water
and sediment is diverted to replenish coastal wetlands, but levees direct most of it out to deeper
water. The hypoxic zone forms in the northern gulf every summer. It has been as large as 5.5
million acres. Hypoxic conditions stress and kill bottom-dwelling organisms and drive fish from
the area (EPA 2007, MRGOWNTF 2008, Bianchi et al. 2010, Kroger et al. 2012).

Although water quality in the Mississippi River is relatively good and steadily improving, for
example total nitrogen has decreased from its high in 1990 (Turner et al. 2007), the general
public perception is that water quality in the river remains poor. The combination of nutrients
and contaminants can lead to changes in water color and odor that can be off-putting to
recreational users. Conflicting advisories on fish consumption add to the public’s misperception.
There are public concerns about the safety of water contact while fishing or paddling on the
river. Marketing and interpretative tools are needed to address public concerns and promote the
Mississippi River for recreation.

Improving water quality monitoring and management would benefit fish and wildlife, fishermen,
paddlers, municipal water supplies, industries and others who rely on the Mississippi River for
clean water. Clean water is vital to the economy of the nation and the quality of life in the
Lower Mississippi River Valley.

Delivering water and treating wastewater is an energy-intensive effort. The water is treated,
pumped to homes and businesses, and pumped to wastewater facilities to be treated again. The
water supply and sewerage industry generates an estimated $385 million in annual revenue (IEc
& Dziegielewska-Parry 2014).

The Mississippi River/Gulf of Mexico Watershed Nutrient Task Force was established in 1997 to
understand the causes and effects of eutrophication in the Gulf of Mexico; coordinate activities
to reduce the size, severity, and duration of the hypoxia; and ameliorate its effects. The Task
Force includes five Federal agencies — USACE, USDA, Department of the Interior, EPA, and
National Oceanic and Atmospheric Administration — twelve states, and the National Tribal
Water Council. The primary priority of the Federal agencies is to provide broad support to the
development and implementation of the state prepared nutrient reduction strategies.

The Task Force has identified five priorities: 1) monitoring to demonstrate water quality
progress; 2) in-basin and Gulf modeling to demonstrate water quality progress; 3) regulatory
program activities; 4) outreach, education, and initiatives; and 5) innovation to expand
partnerships and technical assistance. A variety of programs and tools are being used and
improved to accomplish these priorities.
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Sediment

The information and habitat assessments identified a need for better sediment monitoring and
management. This need is related to water quality, data management, tributary management,
sandbar, floodplain, and coastal wetland issues. A centralized data repository would be
necessary to support a comprehensive program. Tributary watersheds are nutrient and
contaminant sources and must be addressed to manage sediment in the river.

Prior to the 1930’s, most of the sediment in the Mississippi River came from caving banks and
was stored primarily within the channel as sandbars and regular sediment input maintained
coastal wetlands. Since that time, revetments have reduced bank caving limiting sediment input.
Dikes now trap much of the bedload and levees limit the overbank areas (Kesel 2003). Sandbars
are now rarer, and there is less sediment available to replenish coastal wetlands.

The Mississippi River is a naturally turbid system and the native species are adapted to it. Lower
levels of suspended sediments may favor non-native species. Deposition of finer sediments can
cover spawning substrate making it unusable for some fish species, and it is less stable for
mussels and other invertebrates (Krinitzsky 1949, Harmar 2004, Harmer et al. 2005, Nittrouer et
al. 2010, Allison et al. 2012). Sandbars are the primary habitat component endangered interior
least tern use for nesting (Sidle et al. 1992, Thompson et al. 1997, Friedman et al. 1998, Johnson
2000, Leslie et al. 2000, Wiley & Lott 2012).

Sediment management is a vital and costly endeavor on the LMR. USACE spends up to $170
million annually dredging sediment in the Lower Mississippi River to maintain the navigation
channel. Louisiana’s Comprehensive Master Plan for a Sustainable Coast calls for more than
$25 billion to be spent on a variety of projects, most involving water and sediment management.
Understanding sediment dynamics is important for river management. Sediment management
plans are in place for many of the world’s great rivers: the Rhine (Europe), the Blue Nile
(Africa), the Yangtze (Asia), the Columbia (North America), and the Darling (Australia). These
plans are benefitting coastal areas, navigation, hydropower, and land conservation around the
world.

Data Storage and Availability

The information assessment identified the need for a data management program to capture, store
and make available all of the existing and future data for the LMR. The habitat assessment noted
the need for more research and public education on several topics, and a central information
system would respond to that need. The recreation assessment found there was a need for public
education about the river, better interpretative facilities, a comprehensive marketing program,
and safety information. When taken together, these conclusions point to the need for a public
facility to house scientific, social, commercial, historical and other information about the river.
The center needs to have the ability to support outreach programs and promote the LMR for
research, tourism, outdoor recreation, and a variety of other uses.
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Tributary Management

All three assessments identified a need to understand and manage the tributaries that provide,
water, sediment, fish, habitat, and recreational access to the river. There are over forty tributary
watersheds to the LMR that are large enough to have significant impacts on the river. Tributary
management is related to sediment, water quality, faunal community, floodplain, boat ramp, and
bicycle trail issues. The sheer size of the Mississippi River presents a management challenge to
state and Federal agencies. Tributaries cross fewer state boundaries than the main stem river and
are a manageable scale for comprehensive assessments.

A majority of LMR tributaries have been altered to facilitate drainage (Benz & Collins 1997).
Channelization has reduced or eliminated natural stream functions in many tributary systems.
These functions include but are not limited to providing habitat for freshwater mussels, crayfish,
fish, amphibians, reptiles, mammals, and birds. Studies have documented population declines to
all of these resources as a result of habitat loss (Benz & Collins 1997). Channelization in
tributary rivers has also altered geomorphology and changed sediment dynamics.

During storm events, rain is quickly drained from the floodplain and the timing and duration of
flood pulses in the tributary rivers have changed (Baker et al. 2004). Nutrients have less
opportunity to attenuate on the floodplain. Tributary rivers are important habitats for fish and
mussels, and the watersheds contain forested patches. Conversion of forests to crop lands has
disconnected forest patches and altered biotic community structure and function, but there are
opportunities to increase habitat connectivity between the river and some of the larger tributaries.

The Mississippi River also exerts an influence on tributaries, and many experience some
backwater flooding. Changes in the Mississippi River can cause aggradation or degradation in
the tributary channels (Biedenharn et al. 2000).

Tributary rivers also provide opportunities to meet recreation demands. They offer calm areas to
launch canoes, kayaks and small fishing boats. Bicycle trails within the tributary watersheds
would be a valuable addition to the overall network of trails and could provide access points to
the Big River Parkway bicycle trail.

Vegetative Mosaic

The habitat assessment identified the need to conduct a potential natural vegetation study and use
the results to maintain and reestablish the vegetative mosaic within the batture. The information
and habitat assessment both noted the value of native vegetation in attenuating nutrients. The
recreation assessment acknowledged that the diverse habitats in the batture supported
exceptional, year-round wildlife watching. The vegetative mosaic in the LMR is related to side
channel, faunal community, floodplain, and outfitter and guide issues.

Historically, a variety of vegetative communities was interspersed throughout the floodplain.
The soil and hydrologic regime influenced what species occurred in any given area. Bottomland
hardwoods (oak, hickory, pecan, tupelo, bald cypress, et al.) were the most common species in
the floodplain, but softwoods (cottonwood, elm, ash, hackberry, et al.) were also present. Forest
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types included cypress-tupelo, cottonwood-willow-sycamore, white oak-red-oak-hickory,
hackberry-elm-ash, and many others (Klimas 1988, Stanturf et al. 2000, Gardiner et al. 2005).
Drastic vegetation changes began after the levee system was complete and soybean prices rose in
the 1950’s. Between the 1950’s and 1970’s, nearly 300,000 acres were cleared and converted to
agriculture every year (King et al. 2006).

Threatened Louisiana black bears depend on large, complex forest structure for forage, nesting
or bedding sites, and successful reproduction (USFWS 1995). The flood prone forest species
that now dominate the batture are less complex and not as suitable for black bear. Reptiles,
amphibians, and many mammals, including the Indiana and gray bats, also depend on
bottomland hardwood forests for cover, food, and successful reproduction. Forest interior song
birds are dependent upon large expanses of bottomland hardwood forests. Fragmentation,
human disturbances, and high edge to area ratios are causing songbird populations to decline
(Twedt et al. 2002, Twedt et al. 2008). Game species that depend on diversity of habitat include
white-tailed deer, wild turkey, squirrel, rabbit, and many species of waterfowl (LMVJV 2012).
Many species, like American woodcock, rely on the early successional stages of bottomland
hardwoods (Kelley et al. 2008).

River cane or giant cane was once common in the valley, but approximately 98% of this
ecosystem has been lost throughout its range to agriculture, altered fire regimes, altered flood
regimes, and grazing (Brantley & Platt 2001). Canebrakes are prime habitat for several species
including the Louisiana black bear, Swainson’s warblers, and several species of butterflies are
also known as cane obligates (Platt & Brantley 1997, Brantley & Platt 2001, Hendershott 2002,
LMVJV 2007).

The floodplain of the LMR has emergent, floating, and submersed aquatic vegetation, but their
occurrence and distribution is dependent on the flow regime and elevation relative to the main
stem river. Areas near the main channel are usually devoid of vegetation due to the scouring
effect of moving water, except for duckweed that can become abundant after early isolation from
the river. Submersed aquatic vegetation occurs in waterbodies furthest removed from the main
stem river, such as borrow pits (personal communication, Dr. Jack Killgore, ERDC).

Invasive plant species pose a serious risk to native species. Kudzu was first introduced to the
U.S. in 1876, and the erosion control programs of the 1930’s to 1950’s caused its spread. It now
covers 2 million acres of forest land in the southern United States (Forseth & Innis 2004).

Kudzu is an aggressive, fast growing vine and is very heavy. It covers other plants blocking out
sunlight, girdling stems, breaking branches and even uprooting trees (Forseth & Innis 2004, NPS
2010). Privet was introduced to the U.S. in the mid-19" century as an ornamental shrub. It has
invaded many areas in the LMR that are now drier than they were historically. It crowds out
native understory vegetation (Merriam & Feil 2002). Neither of these plants provides suitable
habitat for native species.

The diverse habitats in the valley support valuable recreational activities. In 2011, nearly 72
million people 16 years old or older spent about $55 billion on wildlife watching. There are 46.7
million bird watchers. Waterfowl, raptors, and songbirds attract the most interest. In 2011,
hunting trips accounted for 22% of all outdoor recreation trips in the region. There are nearly 14
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million hunters in the United States and they spend over $30 billion every year (USDI 2011) and
generate 323,000 American jobs (Yellow Wood 2013). There are 8.3 million hunting trips taken
in the area each year (IEc & Dziegielewska-Parry 2014).

The Lower Mississippi Valley Joint Venture (LMVJV) is a self-directed, non-regulatory private,
state, and federal conservation partnership. LMVJV’s goal is sustaining bird populations and
their habitats within the Lower Mississippi Valley and West Gulf Coastal Plain regions. They
implement and communicate the goals and objectives of relevant national and international bird
conservation plans (LMVJV 2002). The Lower Mississippi Valley Joint Venture Plan was
formulated to address problems that traditionally confronted wetland conservation in the region;
namely, clearing of forests for agriculture and extensive alterations of wetland hydrology
resulting from basin-wide flood control and drainage.

The NRCS provides technical and financial assistance to landowners for water quality and
wetlands improvement projects. NRCS has established the Mississippi River Basin Healthy
Watersheds Initiative to improve the health of the Mississippi River Basin. Through this
Initiative, NRCS and its partners help producers in selected watersheds in the Mississippi River
Basin voluntarily implement conservation practices that avoid, control, and trap nutrient runoff;
improve wildlife habitat; and maintain agricultural productivity. They plan to restore over 11,000
acres of wetland habitat and prevent sediment and nutrients from entering waterways, decrease
flooding, and improve bird and fish habitat. Approximately two thirds of the work is within the
batture. The Wetlands Reserve Enhancement Program, part of the agency's Wetlands Reserve
Program, provides the funding. Between 2010 and 2013, the NRCS formalized agreements with
47 landowners in the basin, investing $17.8 million in long-term conservation easements and
wetland restoration projects.

Side Channels, Backwaters and Oxbows

The habitat assessment identified the need to restore side channels, backwaters and oxbows. The
recreation assessment noted that these areas are good places for boat ramps. Side channel,
backwater, and oxbow needs are related to water quality, vegetative mosaic, faunal community,
boat ramp, outfitter and guide, and safety issues.

Historically, the Mississippi River meandered across the alluvial floodplain forming cut-offs and
secondary channels. Secondary channels were gained and lost as the river formed new courses
to the Gulf of Mexico (Williams & Clouse 2003). Levees, revetment, and dikes have stabilized
the river and limited the formation of new secondary channels. Secondary channels have
become a finite resource. Sedimentation and loss of connectivity with the main channel continue
to reduce the quality and quantity of side channels (Guntren et al. 2012, Killgore et al. 2012,
USACE 2013). The total number of secondary channels in the LMR depends on river stage. At
high discharge, water moves laterally and reconnects numerous secondary or tertiary channels
that are dry at lower stages.

Floodplain waterbodies are not connected to the channel when it is confined below banks.
During low-water, secondary channels may remain connected to the main channel. At low
water, fish and other aquatic fauna may be confined to the main channel where deep water and
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high velocities can impair survival and growth. Secondary channels offer greater habitat
diversity compared to the main channel (Killgore 2012, USACE 2013). Secondary channels
function similarly to both main channel and floodplain habitats. There are areas of strong current
with substrates of sand and gravel, and other areas of slackwater with connections to backwaters
and lakes. Flowing water supports fishes such as suckers, minnows, and darters that are
relatively intolerant to habitat changes. Overall habitat heterogeneity in secondary channels
supports a diverse assemblage of invertebrates and fishes and contributes to the overall health of
the aquatic system (Baker et al. 1991, Simons et al. 2001).

Dense alluvial clays dominate in these backwater areas that historically supported extensive
wetlands. Natural levees form along the banks of the LMR. The riverbank can be 10 to 15 feet
higher than the lowlands farther back from the river. Because of these natural levees, drainage
within the floodplain, frequently flows away from the Mississippi River to lower elevations near
the valley walls, except near tributary confluences (Kleiss et al. 2000). Slackwater areas, access
to backwaters, structurally complex riverbanks, and other habitats are important for biotic
integrity of aquatic communities (Killgore 2012, USACE 2013).

The endangered fat pocketbook mussel was probably common in oxbows and sloughs (Miller &
Payne 2005). In the LMR, mussels are found in a mixture of sand, silt, and mud substrates in
side channels (USFWS 2012). Backwaters provide nursery areas for both freshwater and
estuarine fishes (Parmalee 1967, Harris & Gordon 1987, USFWS 1989, Harris & Gordon 1990,
Watters et al. 2009, USFWS 2012). Many oxbow lakes are now outside of the levee system and
turbidity, sedimentation, water quality, and land use impact habitat quality (Miranda & Lucas
2004).

Secondary channels support fishing, paddling, hunting and bird watching. There are 33 million
anglers in the U.S., and they spend around 550 million days fishing annually. Anglers spend
over $40 billion every year (USDI 2011) and support nearly 600,000 American jobs (Yellow
Wood 2013). Between 2006 and 2011, the popularity of fishing rose 3%. Fishing is popular
across all demographic groups — ethnicity, age, gender, and education levels. There are 1 million
anglers over the age of 75. Fishing accounts for 67% of the outdoor recreational activity in the
region (USDI 2011).

The LMRCC developed and continues to update the Restoring America’s Greatest River
(RAGR) initiative. RAGR is a plan to implement aquatic habitat restoration and river-access
improvement projects within the river’s active floodplain from Cairo to the Gulf of Mexico.
LMRCC and its partners have identified projects to address side channels, backwaters and
oxbows, sand and gravel bars, islands, and main channel habitat. LMRCC has implemented 14
projects since 2006 with cooperation from USACE, USFWS, state agencies, and the Mississippi
River Trust. These projects have restored flow to 56 miles and thousands of acres of side
channel habitat. These projects are valuable to pallid sturgeon, fat pocketbook mussels, interior
least terns, and many other species.
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Invasive Species

The habitat assessment identified a need to manage native species and control invasive species.
The recreation assessment noted the importance of these species for hunting, fishing and wildlife
watching. The needs for faunal communities are related to water quality, data management,
tributary management, vegetative mosaic, floodplain, sandbar, island, outfitter and guide, boat
ramp, interpretation, and marketing issues.

Habitat changes have affected the relative abundance of native species in the LMR. Habitat
changes have driven most of the population changes for birds and mammals, but the introduction
of invasive species has caused significant impacts to native aquatic species. A variety of exotic
aquatic species are established in the LMR. These species disrupt native species assemblages.
Predation or competition with exotic species jeopardizes almost half of the species listed as
threatened or endangered in the U.S. (ANSTF 2012).

Common carp were introduced in the early 20" century and have become so well established that
they are often overlooked in discussions of invasive species. The four more recently introduced
carp species (bighead, black, silver, and grass) garner most of the attention and management
focus, but all of the carp species have had negative impacts on native fishes (Conover et al.
2007). Bighead carp adversely impact mussels, larval fish, and several adult fishes such as
gizzard shad, bigmouth buffalo, and paddlefish. Black carp pose a threat to many of the
remaining populations of federally listed threatened and endangered mussels. Competition
between black carp and native freshwater drum, the host for the endangered fat pocketbook
mussel, is significant (Conover et al. 2007). Grass carp prefer a diet of submerged plants with
soft leaves, but will also consume detritus, insects, small fish, earthworms, and other
invertebrates. Grass carp can damage native aquatic vegetation. Silver carp lack a true stomach
so they feed almost continuously and competition with native planktivores is a major concern
(Conover et al. 2007, Fuller 2013a). The carp are also hazardous to boaters because they jump
out of the water in response to boats.

Zebra mussels are very prolific and can reach high population densities (MDC 2007, Fuller
2013b). They can reduce the density of phytoplankton, which is food for many native fish and
mussels. An estimated $200 million is spent annually to maintain intake pipes and screens that
become clogged with zebra mussels (MDC 2007, Fuller 2013b).

The U.S. Congress passed the Nonindigenous Aquatic Nuisance Prevention and Control Act in
1990 to establish a broad national program to stop the introduction of nuisance species and
control the spread of species already present. This legislation was reauthorized and expanded
when the National Invasive Species Act was enacted in 1996 (ANSTF 2012). The Aquatic
Nuisance Species Task Force (ANSTF) comprised of 13 Federal agencies and 13 ex-officio
representatives (i.e., Mississippi Interstate Cooperative Resources Association or MICRA) is
devoted to preventing and controlling aquatic invasive species (ANSTF 2012). The ANSTF
Strategic Plan 2013-2017 focuses on prevention, monitoring, and control of aquatic nuisance
species, and increasing public awareness of aquatic invasive species and their impacts (ANSTF
2012). Controlling nuisance species is primarily achieved through prevention, early detection,
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and rapid response. Public education, awareness, and collaboration are vitally important to
control aquatic nuisance species.

Sandbars and Gravel Bars

The habitat assessment identified the need to manage sandbars primarily for the benefit of the
federally listed endangered least tern, but they also benefit pallid sturgeons. The needs for
sandbars are related to sediment, faunal community, and side channel issues.

Gravel bar habitats are important as spawning substrate for pallid sturgeon as well as other fish
species. Sandbars generally are dynamic features of the natural river landscape. Dynamic river
forces form, enlarge, erode, move, and destroy sandbars. On established sandbars, high water
removes existing vegetation and deposits new sand. Properly deposited dredged material can
also create sandbars.

Sandbars are the primary nesting habitat for endangered interior least tern. When sandbars
become fully vegetated, terns will not use them (Thompson et al. 1997). Flooding can scour
vegetation from sandbars and convert them to suitable nesting habitat. If perennial woody
vegetation becomes well-established and high flows can no longer remove vegetation, sandbars
succeed to forest and permanently lose nesting value (Sidle et al. 1992, Friedman et al. 1998,
Johnson 2000, Leslie et al. 2000, Wiley & Lott 2012). Terns do not nest in proximity to tall
vegetation or other high features, or where channels become narrow (Jorgensen et al. 2012;
USACE 2011).

USACE and USFWS worked together to develop the Conservation Plan for the Interior Least
Tern, Pallid Sturgeon, and Fat Pocketbook Mussel in the Lower Mississippi River (Endangered
Species Act, Section 7(a)(1)). The Endangered Species Act requires Federal agencies to use their
authorities as appropriate to carry out programs for the conservation and recovery of endangered
and threatened species. USACE, USFWS, and state conservation agencies identified issues
associated with USACE flood risk management and navigation projects on the LMR. These
projects have caused the most significant impacts to the river, but offer the best, most cost-
effective tools to address these issues. USACE will incorporate ecological engineering concepts
in the design of channel improvement and channel maintenance projects. This should provide
localized improvements in habitat function and value, with little to no effect on flood risk
management, navigation, or project cost. USACE will continue to partner with other agencies to
implement cost-effective secondary channel restoration where possible. These actions have
already benefitted endangered species habitat in the channel. This plan describes the
programmatic mechanisms USACE can use to implement recovery and conservation measures in
the Channel Improvement Program of the Mississippi River and Tributaries project.

Floodplain
The habitat assessment noted the importance of floodplain habitats for a variety of species. The

needs for the floodplain are related to sediment, water quality, tributary management, vegetative
mosaic, side channel, and faunal community issues.
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The LMR floodplain provides valuable habitat for waterfowl, resident fish, river fish, and other
wetland and other species, such as freshwater mussels. Floodplain connectivity is important for
fish, aquatic insects, mussels, turtles, birds, and mammals (Winemiller 2003).The construction of
the Mississippi River levee system altered natural patterns of surface water drainage within the
region and reduced the floodplain area over 80% (Baker et al. 1991). Fish and other aquatic
species no longer have access to millions of acres of foraging, spawning, and nursery habitat.
Mississippi River water no longer spreads out over the historic floodplain. There is less
opportunity for nutrients to attenuate and for water to percolate through the soil (Winemiller
2003). Wetland quantity and quality has been reduced in the region.

The remaining floodplain with its backwater areas is a dynamic freshwater ecosystem. The
active LMR floodplain varies in width from 1 to 15 miles. The nearly 3 million-acre floodplain is
interspersed with abandoned channels, meander scars, borrow pits, and large expanses of
forested wetlands, and tributary mouths (Baker et al. 1991). These areas provide a diverse array
of aquatic habitat types and are connected to the river at high water. Flooding is necessary about
once every two years to maintain populations of some fish and lack of flooding may result in
successive reproductive failures (Barko et al. 2006). Changes in timing and extent of flooded
acreage affect migratory waterfowl and shorebirds. The floodplain, at high water, provides
nutrition, secure roosting, cover in inclement weather, loafing sites, protection from predators,
and isolation for pair formation.

The floodplains of tributary rivers may have become more important since the Mississippi River
floodplain has been reduced. Cities, farms, highways, factories, and other developments have
moved into the historic floodplain. Opportunities to restore land to the floodplain will likely be
rare and small scale. On the main stem Mississippi River, restoration efforts should focus on
restoring the quality of habitat within the batture as discussed in the vegetative mosaic and side
channels, backwaters and oxbows sections.

Islands

The habitat assessment identified the need to inventory islands to determine their ecological
value. Islands are related to data management, vegetative mosaic, side channel, and faunal
community issues.

Mississippi River islands are unique habitats. Islands afford many species safe places for
sensitive life cycle events such as nesting. There is a need for an ecological inventory of islands
in the LMR to determine their value for habitat and potential for restoration. At least two
Mississippi River islands have been offered for sale in the last two years. State, federal or non-
governmental conservation organizations have shown some interest in acquiring these, but there
is not enough information about their ecological value.

RAGR includes some island conservation opportunities.
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Coastal Wetlands

Although coastal wetlands are dependent on fresh water and sediment from the river, they are
outside of the project area, and this report includes no recommendation for them. Any program
to manage water quality and better understand sediment will benefit coastal management.
Preserving and rebuilding coastal wetlands is a recognized need. Congress authorized the
Louisiana Coastal Area program in 2007 and Louisiana’s Comprehensive Master Plan for a
Sustainable Coast sets forth a long term plan to address coastal needs.

Main Channel Habitat

The habitat assessment identified a need to provide some habitat diversity in the main channel.
The recreation assessment mentioned the popularity of fishing and boating in the channel and the
safety concerns associated with it. The main channel needs are related to sediment, water
quality, tributary management, side channel, sandbar, island, outfitter and guide, boat ramp,
riverboat landings, and safety issues.

Habitat in the main stem of the Mississippi River is less diverse than it was historically. Channel
cut-offs reduced the number of bendways, which shortened the river causing a major loss in
channel habitat including pointbars and gravel bars. Dike fields and the associated sediment
accretion between dikes reduce aquatic surface area. However, dikes associated with outside
bends often scour sediments and increase pool habitat. Revetment construction has reduced
naturally steep banks (Baker et al. 1991). However, channel habitat and transitional areas
between the thalweg and shoreline (i.e., channel borders) have persisted over time and continue
to provide habitat diversity in the main stem LMR.

Pallid sturgeons occupy the deep water of large, turbid rivers, particularly the main channel
(Kallemeyn 1983). They mostly occupy the sandy main channel, but are also found over gravel
substrates (USFWS 1993; Bramblett & White 2001; Hurley et al. 2004; Garvey et al. 2009; Koch
et al. 2012). Much of the natural habitat throughout the range of pallid sturgeon has been altered
and this is thought to have had a negative impact on this species (USFWS 1993). Habitats were
once very diverse, and provided a variety of substrates and flow conditions (Baker et al. 1991;
USFWS 1993). Extensive modification of the Mississippi River over the last 100 years has
changed the form and function of the river (Baker et al. 1991; Prato 2003). Today, habitats are
reduced and fragmented; and much of the Mississippi River basin has been channelized to aid in
navigation and flood risk management (Baker et al. 1991). The impact of habitat alteration on
pallid sturgeon throughout its range is unknown, but recent studies have shown suitable habitat is
available (USFWS 2007).

There is a need to restore some of the diversity in the main channel of the Mississippi River in
areas where it is compatible with navigation. The Restoring America’s Greatest River initiative
and the Conservation Plan for the Interior Least Tern, Pallid Sturgeon, and Fat Pocketbook
Mussel in the Lower Mississippi River both include opportunities for restoring some of this
habitat.
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Outfitters and Guides

The recreation assessment identified a need for more outfitters and guides. Outfitter and guide
companies can benefit from more boat ramps, well managed habitats, information services,
marketing and interpretation. Although there are world-famous tourist destinations in the region,
the river itself has not been marketed as a destination. New initiatives to draw people to the
region will create opportunities for outfitters and guides. Many visitors to the region may be
interested in spending a day bird watching, bicycling, fishing or canoeing in the area, and will
need equipment, transportation, guides and other services. Outfitters and guides can help people
with varying abilities enjoy the river safely.

Boat Ramps

The recreation assessment identified the need for more and better boat ramps on the river. Boat
ramps are related to side channel, main channel, outfitter and guide, and safety issues.

There are 129 boat ramps on the LMR. Many of the ramps are located in fast water areas near
the commercial navigation channel and are not safe for smaller craft including canoes. More
boat ramps located near side channels and back channels would encourage more and safer river
use for paddling, fishing and general boating. Canoes and kayaks can be launched anywhere
with a parking area, access to the water’s edge and a gentle slope into the water. Motorboats
require a hardened boat ramp and a larger parking area to accommaodate trailers.

The Louisiana Department of Wildlife and Fish found that there are not many safe and suitable
public launches into the Mississippi River south of Baton Rouge. The few that do exist do not
offer safe harbor/docking facilities for boats at various river stages. River stages change
substantially with season and engineering “safe harbors” for boats at various river stages is
difficult. LDWEF has received several requests from the public for suitable launches and docking
facilities for boats into the Mississippi River at various locations in Southeast Louisiana.

There are 24 million paddlers in North America and the popularity of kayaking is growing.
Paddling generates over 300,000 American jobs (Yellow Wood 2013). Paddling canoes and
kayaks is becoming more popular in the area. Non-local paddlers spend an average of $503 per
excursion and anglers spend $1,261 every year (Yellow Wood 2013). Anglers spend over $40
billion every year (USDI 2011) and generate nearly 600,000 American jobs (Yellow Wood
2013). Fishing accounts for 67% of the outdoor recreational activity in the region (USDI 2011),
and many local communities depend on the money it generates for public and private income.

Additional ramps on the Mississippi River and some larger tributaries will increase access and
safety and provide more opportunities for recreational paddlers and fisherman as well as
outfitters and guides. The Restoring America’s Greatest River initiative includes proposals for
boat ramps.
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Riverside Parks

The recreation assessment identified the need for more riverside parks in local communities and
noted they would be good places for interpretation.

There is a need to improve undeveloped riverfront areas in many towns along the Mississippi
River. A few simple improvements could increase the usability of these areas; namely
designated parking, shelters, picnic tables, and routine mowing and trash pickup. Local residents
would appreciate these small gathering spots and they would provide excellent venues to teach
people about the river. Informational signs could offer historical information as well as
information about navigation and flood risk management on the river.

Riverboat Landings

The recreation assessment identified a need for better riverboat facilities. The popularity of
riverboat cruises is related to marketing and interpretation.

Port to port river cruises are again becoming popular on the Mississippi and worldwide. Over
the past five years, international river cruises have enjoyed a 10% passenger increase. In 2011,
the American Queen rejoined the Queen of the Mississippi to provide river cruises. Efforts are
underway to return the Delta Queen to service and Viking River Cruises, well-known for
European river cruises, has announced plans to come to the Mississippi River (Sullivan 2013).

The river cruises offer views of the wilderness, bluffs, historic cities and towns, and the river
itself that are not seen from anywhere else. The riverboats dock at many towns along the river.
These stops offer excursions for historic tours, nature tours, music shows, or culinary events
depending on the area. Many small towns have inadequate facilities for the riverboats to dock
and allow passengers of varying physical abilities to disembark. Riverboats stop at Columbus,
KY to tour the Civil War Battlefield at Columbus-Belmont State Park, but there is no developed
dock or tie off for the boat. Helena, AR lost revenue during the high water in 2011 and the
extreme low water in 2012 because the river boats could not dock there. Chamber of Commerce
representatives up and down the river envision future facilities that would ensure more consistent
access for passenger vessels. These landings can incorporate restaurants and interpretive
facilities and become community assets beyond being riverboat docks. For example, Beale
Street Landing in Memphis links the world famous blues district with the Mississippi River.

Lodging and Dining

The recreation assessment identified a need for more lodging and dining in the region. This need
is related to the need for better marketing of river attractions.

Lodging and dining are readily available along the interstate highway corridors, but are generally
lacking along the more rural routes including the Great River Road National Scenic Byway.
Agricultural land dominates the area, and there are few commercial developments to provide
lodging, camping, food, or other services. There is a need for a variety of lodging types
including RV parks, family motels, and bed and breakfast inns. Long distance bicyclists, people

Reanrce hotomimont Page 27



experiencing the various Native American sites, touring Civil War sites and others would all
benefit from more lodging options (Yellow Wood 2013).

Bicycle Trails

The recreation assessment identified a need for more bicycling trails. There are bicycle rental
shops in downtown Memphis and New Orleans that provide equipment for riding around
downtown areas. The expansion of levee trails in Louisiana, the Big River Parkway from New
Orleans to St. Louis, and the completion of the Harahan Bridge project at Memphis will spur
more opportunities for bicycling in the region. Tourists who come to the region for festivals,
bird watching, and family vacations may be interested in renting bicycles for day trips across the
river or along the levees. Use of the Mississippi River Trail for multi-day rides would likely
expand if lodging and dining facilities were available closer to the trail.

There are 60 million American bicyclists. Bicycling is popular across all demographic groups —
ethnicity, age, gender, education, and economic status. Recreational bicycling generates 1.1
million American jobs (Yellow Wood 2013). Americans spend more money every year on
bicycling gear and trips ($81 billion) than they do on airplane tickets and fees ($51 billion) (OIA
2012). Bicycle trails and lanes in the major metropolitan areas are expanding. As bicycling is
becoming more popular, the demand for linking existing trails and creating longer routes is
growing.

Interpretation

The recreation assessment identified a need for more interpretation of the river and its resources.
The need to provide the public with more information about water quality and the other natural
resources of the river was noted previously. This need is related to water quality, data
management, faunal community, boat ramp, park, riverboat, bicycling, and marketing issues.
Interpretative signs can be a feature of any recreation facility.

Although the Mississippi River watershed drains all or parts of 31 states and 2 Canadian
provinces and is the third largest watershed in the world, there is very little information provided
to tourists or potential visitors. There are no signs to tell the public that the river creates $105
billion worth of U.S. Gross Domestic Product; provides drinking water for more than 18 million
people; transports 62 percent of our nation’s agricultural output; delivers nearly 400 million tons
of coal and petroleum products annually; and directly supports one million jobs and indirectly
supports millions more.

The Mississippi River and Tributaries Project levees, floodwalls, backwaters and floodways
form the world’s largest and most comprehensive flood risk management system. The 2011
Flood drew national and international media attention and travelers in the area stopped to take a
look at the river where they could. There is a need for signs and brochures for the public that
explain and describe levees, floodwalls and features of the system that protects 1.5 million
homes and other structures, and, in 2011 alone, prevented $234 billion in damages.
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Marketing

The recreation assessment identified a need for a comprehensive marketing program for the
LMR. The need for marketing is related to water quality, data management, faunal community,
outfitter and guide, boat ramp, riverboat, lodging and dining, bicycling and interpretation issues.

The Mississippi River Parkway Commission manages the Great River Road. Its website
(experiencemississippiriver.com) offers a lot of information to help travelers plan trips, but there
is a lot of information missing. There is also a need for more cross marketing to reach people
who come to the area for a particular event, but might be interested in other activities if
information is readily available. The National Geographic Society Geotourism Destination
project may provide the needed marketing for the Mississippi River corridor.

GPS navigation units are becoming standard for most travelers. People depend on them to find
hotels, restaurants, and other attractions. Scenic byways are not part of the standard package in
most units, but some do have the option of downloading more features. The Great River Road is
not a single highway route and can be difficult to follow if the roads signs are missing or not
visible. GPS units are not programmed to follow the route. There are two commercial
companies that collect and update the information available on navigation units. Marketing the
LMR should include a dedicated effort to get its motor routes and attractions listed.

Safety

The information and recreation assessments both identified a concern about safety on the
Mississippi River. Safety concerns are related to recreational uses of the river and should be
considered in the development of new facilities.

Safety can never be taken for granted especially around water and on roadways. There is a
constant need for programs to teach water safety, safe boating, life jacket use, helmet use, and
rules of the road for bicyclists and drivers. Although water quality in the river is generally good
and contact is unlikely to cause harm, people should be reminded that drinking the water from
any stream or river is not safe. The message of the safety programs needs to compliment
marketing information to let people know there are many recreational activities which can be
safe if the proper precautions are taken.

The U.S. Coast Guard keeps records of accidents and provides safety training and information
for boaters to avoid accidents. There were four collisions on the LMR in 2011 involving
recreational vessels, three in Illinois and one in Missouri. All of these accidents involved
motorized watercraft. There were no collisions on the river between recreational and
commercial vessels. The location of boat ramps is a concern; many ramps are located in swift
water areas very close to the commercial navigation channel. These ramps are less safe and
usable for smaller crafts including canoes, kayaks, jon boats, and others with small engines.
Most of the recreational users want to access the quieter side channel and back water habitats,
but have to cross the navigation channel to reach those areas.
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On-road bicycling with traffic can be dangerous. Quieter, less used roads in rural areas are
preferred over main roads, but there is often a lack of services for emergencies and poor cell
phone coverage. Bicyclists are safest on dedicated trails that have moderate bicycling traffic and
services at frequent intervals. Programs to encourage helmet use and teach road sharing for both
bicyclists and motorists are needed.

Lower Mississippi River
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IV. RECOMMENDATIONS

The Mississippi River Commission’s 200-year working vision for the Mississippi River seeks to
leverage local citizens’ input, international dialogue, science, engineering, technology and public
policy to meet the Nation’s needs for our largest river.

Lead secure lives along the river or tributary.

Enjoy fresh air and the surrounding fauna, flora, and forests while hunting, fishing, and
recreating.

Travel easily, safely, and affordably.
Drink from and use the abundant waters of any river, stream, or aquifer.

Choose from an abundance of affordable basic goods and essential supplies that are grown,
manufactured, and transported along the river to local and world markets.

Throughout public scoping and the development of the three needs assessments, the team,
including USACE, USFWS, The Nature Conservancy, National Audubon Society, Mississippi
River Corridor —=TN, and LMRCC (representing the natural resource agencies in AR, KY, LA,
MO, MS, and TN), met with the public, private businesses, National Park Service, Mississippi
River Parkway Commission, USDA, and many other entities. This interagency team examined
existing plans, programs, missions, and authorities related to the identified needs. The
recommendations were formulated to work in concert with the ongoing initiatives to improve
and promote the Lower Mississippi River for its ecological and cultural value

This assessment recommends the creation of three interconnected programs for the Lower
Mississippi River that will further the goals of the vision. The success of these three programs
will rely on interagency coordination, and public private partnerships. Within these three overall
programs, there are recommendations for specific projects and studies. Each of these
recommendations includes a description of what is being proposed, what agencies or entities are
most appropriate to implement the action, which of the needs in the previous chapter the
recommendation addresses, how much it is likely to cost and the value to the nation of
addressing the needs. Each recommendation can be implemented as a standalone project, but
many of them are interrelated and more benefits will accrue if they are implemented as a
comprehensive program.

DATA, INFORMATION, SCIENCE AND COMMUNICATION PROGRAM

The Mississippi River is one of the nation’s greatest assets. There are Federal agencies, state
agencies, county and parish governments, cities, towns, non-governmental organizations, and
commercial enterprises involved in projects and initiatives on the river. These entities have
overlapping information needs. A Data, Information, Science and Communication (DISC)
Program for the LMR is necessary to support the next 200 years of Mississippi River
management. The following four recommendations define this DISC program.
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Science, Technology and Information Center

Recommendation DISC 1: Create a Lower Mississippi River Information Center (LMRIC) to
collect and store information about the LMR including: historical information, scientific data,
management, and use. The LMRIC would locate all available information, perform quality
assurance of the data and make it available online and in house. The LMRIC should be open to
agencies, universities, researchers, users and the general public. The LMRIC would also be a
resource for river education outreach projects and science, technology, engineering and math
career outreach.

Lead Organization and Partners: The USGS should be funded to lead an interagency working
group including USACE, EPA, NPS, USFWS, state agencies and others to develop a plan for the
LMRIC that addresses location, management, long-term funding, and other specifics. All of the
above mentioned agencies would need to commit to providing existing and future agency data to
the LMRIC.

Needs Addressed: This recommendation directly addresses the need for better Data Storage and
Availability. It would also be useful in addressing needs for better management of Water
Quality, Sediment, Vegetative Mosaic, Invasive Species, Floodplain, Islands, Outfitters and
Guides, Interpretation, Marketing and Safety.

Cost: The annual operating budget for the Upper Mississippi River Long Term Resource
Monitoring Program on the Upper River includes approximately $2,000,000 a year for staff and
overhead. The recommended center of the Lower River would have a broader mission, but costs
would be similar.

Value: The LMRIC would be critical to leverage science, engineering, technology and public
policy to meet the Nation’s needs for our largest river. It would promote interagency
cooperation, encourage research and foster public interest in the river.

Sediment Study

Recommendation DISC 2: Continue with sediment analysis of the Middle and Lower
Mississippi River that was initiated in 2014 in a Mississippi River Geomorphic and Potamology
Study. The analysis will determine sediment sources, sizes, quantities, fates, and transport
parameters. It will build on the ongoing work in the Mississippi River Hydrodynamic and Delta
Management Study and the work of the Mississippi River/Gulf of Mexico Watershed Nutrient
Task Force.

Lead Organization and Partners: USACE initiated these studies under the Mississippi River
and Tributaries Project and the Louisiana Coastal Area Mississippi River Hydrodynamic and
Delta Management studies. USGS is also participating in these studies.

Needs Addressed: This recommendation directly addresses the need for Sediment Management.
It would also be useful in addressing Water Quality and Sandbars and Gravel bars.

Cost: The current studies have an annual cost of approximately $4,000,000. Ongoing studies
would be expected to have similar costs.
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Value: Understanding sediment dynamics is important for river management. Sediment
management plans are in place for many of the world’s great rivers: the Rhine (Europe), the Blue
Nile (Africa), the Yangtze (Asia), the Columbia (North America), and the Darling (Australia).
These plans are benefitting coastal areas, navigation, hydropower, and land conservation around
the world. USACE spends up to $170 million annually dredging sediment in the Lower
Mississippi River to maintain the navigation channel. Plans for the restoration of coastal
wetlands in Louisiana call for more than $25 billion to be spent on a variety of projects, most
involving water and sediment management.

Water Quality Monitoring Program

Recommendation DISC 3: Create a dedicated water quality monitoring program for the entire
LMR. The new program should standardize collection techniques, timing, methodology and
parameters. The data should be useful for developing localized, point-in-time water quality
assessments and long term trend monitoring. Existing water quality information should be
archived in the LMRIC. The LMRIC would be a valuable asset to support this program and
assessments of historic water quality changes.

Lead Organization and Partners: This water quality monitoring program would exceed the
capacity of any one agency to develop and manage. The USGS and EPA should lead the effort
to create a comprehensive water quality monitoring program. USACE, USFWS, NOAA, the
twelve states and the National Tribal Water Council that are part of the Mississippi River/Gulf of
Mexico Watershed Nutrient Task Force should also be part.

Needs Addressed: This recommendation directly addresses the need for better Water Quality
monitoring. The information generated would be important to recommendations for Data
Storage and Availability, Sediment, Tributary Management, VVegetative Mosaic, Invasive
Species, Floodplain, Interpretation, and Safety.

Cost: The Long Term River Monitoring Program for the Upper Mississippi spends
approximately $2,000,000 annually for water quality monitoring including fish sampling and
aquatic vegetation surveys. The LMR program would have similar costs.

Value: A water quality monitoring program would insure the Mississippi River provides good
water for drinking, recreating, and industry. Water quality is important for the river itself,
coastal wetlands, fish, wildlife, water supply, groundwater, Gulf of Mexico hypoxia, recreation,
and tourism. Clean water is vital to the economy of the nation and the quality of life in the lower
Mississippi River Valley. The Gulf of Mexico hypoxic zone sits atop one of the most productive
fisheries in the world, and the ecological and economic impacts of hypoxia are under study.

Tributary Watershed Studies (DISC 4)
Recommendation DISC 4a: Conduct Comprehensive Watershed Studies of the major tributary

rivers of the LMR as authorized in Section 729 of the Water Resources Development Act of
1986. The following watersheds have been identified as priority watersheds:
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Bayou de Chien — Mayfield Creek, KY
Obion River, TN

Forked Deer River, TN

Hatchie, River, TN

Bayou Pierre, MS

Big Black, MS

These watersheds were chosen because they have not received large scale water resources
planning; they contain unique resources; there are opportunities for public private partnerships to
foster water resource management; there are problems and opportunities in the watershed that a
comprehensive study could address; they are important to water quality and sediment
management in the river; and they have the potential to provide valuable habitat and recreation
connected to the Mississippi River. The USACE districts and potential local sponsors have
previously discussed the potential for most of these studies and some have been included in
budget requests. There are other LMR watersheds that may also possess these characteristics,
and comprehensive studies could be done on them as well. Appendix A contains maps of each
watershed listed above.

Lead Organization and Partners: USACE would lead these studies under Section 729 of
WRDA 1986. Partners would vary by watershed but would likely include USFWS, USDA, state
resource agencies, and NGOs.

Needs Addressed: This recommendation directly addresses the need for better Tributary
Management. Tributary Management will be important in addressing needs for Water Quality,
Sediment, and Floodplains and may provide opportunities to meet needs for Boat Ramps and
Bicycle Trails.

Cost: These studies would vary from approximately $1,000,000 for the smaller watersheds up to
$5,000,000 for the largest.

Value: The Mississippi River cannot be separated from its tributaries. They are the source of
water, contaminants, nutrients, and sediment. They provide important habitat for fish and
wildlife and provide recreation opportunities. Studies on the basins recommended would
provide the information necessary to manage these watersheds to provide benefits locally and to
the Mississippi River as a whole.

Recommendation DISC 4b: Conduct studies on larger tributary systems. These studies would
focus on the active floodplain and existing water resources infrastructure and not on the entire
watershed. USACE would need specific authorization to conduct these studies.

Recommendation DISC 4b.1 St. Francis Basin

Lead Organization and Partners: USACE would lead the study with participation from
USDA, St. Francis Levee and Drainage District, Arkansas state resource agencies, and
others.

Cost: $3,000,000
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Recommendation DISC 4b.2 Arkansas River

Lead Organization and Partners: USACE would lead the study with participation from
state and federal agencies in Arkansas, Oklahoma, Kansas and Colorado.

Cost: This study would be expected to cost between $5,000,000 and $7,000,000.
Recommendation DISC 4b.3 Ouachita River

Lead Organization and Partners: USACE would lead the study with the Ouachita River
Valley Association.

Cost: $3,000,000

These three rivers were chosen because they contain water resources infrastructure
critical to the Mississippi River. Each one is unique in its needs and contributions to the
Mississippi River. USACE is in ongoing discussions with the existing sponsors of water
resources projects on these tributaries and the potential for further studies has been
previously discussed. Appendix A contains more information for each river.

Ecological Inventory (DISC 5)

Recommendation DISC 5a: Island Inventory - Conduct an ecological survey of the
islands on the Mississippi River to determine their uniqueness, ecological resources, and
opportunities for restoration.

Lead Organization and Partners: With the approval of the landowners, the USGS and
the USACE Engineer Research and Development Center should conduct the survey in
cooperation with the USFWS.

Needs Addressed: This recommendation directly addresses the need for better
information about Mississippi River Islands.

Cost: $500,000

Value: The ecological inventory of islands in the LMR would determine their value for
habitat and potential for restoration.

Recommendation DISC 5b: Potential Natural Vegetation Study — Conduct research on
the current hydrology, soils, and historic vegetation within the batture and develop a
potential vegetation map to inform vegetative restoration.

Lead Organization and Partners: The USFWS could lead this effort as part of the
National Wetlands Inventory or the Engineer Research and Design Center (ERDC) could
lead the study in support of existing projects.

Needs Addressed: This recommendation directly addresses needs for restoring the
Vegetative Mosaic and improving the quality of Floodplain habitat.

elbid Page 35



Cost: $1,200,000

Value: This information would be provided to landowners, non-governmental
organizations, and agencies interested in restoring the vegetative mosaic of the valley.

HABITAT RESTORATION and MANAGEMENT PROGRAM

The Mississippi River Valley covers around 25 million acres (Saucier 1994). Historically,
bottomland hardwood forests, swamps, marshes, and oxbow wetlands covered most of the
valley. The LMR had a sinuous course with numerous meander loops, bends, and oxbow lakes
(Baker et al. 1991) and shifted its channel frequently reworking parts of its alluvial meander belt
(Saucier 1994, Amoros & Bornette 2002). These diverse habitats supported a rich biotic
community including reptiles, amphibians, fish, freshwater mussels, birds, mammals, and plants.

Over the past 150-200 years, the alluvial valley, floodplain, and channel of the LMR have been
altered (Baker et al. 1991). Forests have been cleared and drained for agricultural, municipal,
residential, and industrial purposes. Levees reduce flooding in most of the valley and the
channel has been realigned and constrained.

At least 90 species of freshwater fish (Baker et al. 1991) and around 50 species of mussels (Jones
et al. 2005 & USACE records) are found in the LMR. Over 300 species of birds use the
Mississippi River valley (Scott ed. 1983). The Mississippi Flyway is an important corridor for
migratory waterfowl, shorebirds, and Neotropical migratory birds that require feeding and
resting habitat during spring and fall migrations. Nearly 40% of North America’s waterfowl and
60% of all bird species in the US migrate through the valley (Scott ed. 1983).

There are a variety of federally listed threatened and endangered species which are known or
believed to occur in the LMR or its tributaries. They include mussels (Alabama heelsplitter, fat
pocketbook, Louisiana pearlshell, scaleshell, rabbitsfoot), plants (decurrent false aster,
Geocarpon minimum, pondberry), birds (interior least tern, red-cockaded woodpecker),
mammals (Indiana bat, Louisiana black bear), and fish (pallid sturgeon, relict darter). The
USFWS developed Recovery Plans detailing the life history, habitat needs, threats, and status for
all of these species.

The LMRCC is a coalition of 12 state natural resources conservation and environmental quality
agencies from Arkansas, Kentucky, Louisiana, Mississippi, Missouri and Tennessee. It provides
the only regional forum dedicated to conserving the natural resources of the Lower Mississippi
River floodplain. LMRCC focuses on habitat restoration, landscape level conservation planning,
and natural resource-based economic development. USFWS leads the effort and provides a full
time coordinator. USGS, USACE, EPA, and NRCS are cooperating agencies. The LMRCC
coalition will be crucial to the success of any habitat program on the Lower River.
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Conservation Reach Studies

Recommendation HRMP 1. Conduct eight conservation reach habitat restoration studies on
the LMR. The Mississippi River ecosystem is a dynamic system with interactions among the
terrestrial and aquatic systems, main channel and side channel areas, mudflats, backwaters,
tributaries, and islands. These feasibility studies would examine the Mississippi River and
batture to determine if there is Federal interest sufficient to justify construction of ecosystem
restoration features. Eight reaches have been identified as priorities.

Wolf Island to Island 8 Reach RM 946 — 910 (36 mi.)
Hatchie/Loosahatchie Reach RM 775 — 736 (39 mi)

Islands 62/63 Reach RM 650 - 618 (32 mi.)

Arkansas River Reach RM 599 — 556 (43 mi.)

Possum (Worthington-Pittman) Reach RM 524 — 490 (34 mi.)
Palmyra River Reach RM 431 — 398 (33 mi.)

Lake Mary Reach RM 360 -322 (38 mi.)

Raccourci Cutoff Reach RM 300 -265 (35 mi.)

These reaches were chosen because they may provide valuable habitat for rare species; they each
contain a channel crossing; the batture is wide in the reach; and there is a concentration of
previously identified potential projects. ERDC identified the Islands 62/63 Reach in 2013 as a
priority in 2013 and has already begun in depth geomorphic, sediment, hydraulic and biological
surveys in the reach. Several of the reaches coincide with those the USACE Interior Least Term
Working Group identified as priorities. ERDC and USFWS personnel participated in the
selection of the reaches. Appendix B contains maps and more detailed descriptions of each
reach.

Lead Organization and Partners; USACE would need specific authorization for this priority
reach habitat program. Each reach study would be conducted separately and would require non-
Federal sponsors and cooperation with other Federal agencies like the USFWS and USDA. The
studies should also consider restoration of upland habitats within the batture that are outside of
the USACE ecosystem restoration mission. LMRCC’s Restoring America’s Greatest River
(RAGR) initiative has already identified 104 potential projects that fall within these reaches.

Needs Addressed: This recommendation directly addresses needs for restoration of Side
Channels, Backwaters and Oxbows, Sandbars and Gravel Bars, Main Channel Habitat,
Vegetative Mosaic, Floodplain and Island habitats. It will also be useful in addressing needs for
Water Quality, Sediment, Data Storage and Availability, Invasive Species, Boat Ramps and
Safety.

Cost: $3,000,000 per study

Value: Each reach has opportunities to enhance a broad spectrum of features, i.e. restorable side
channels, backwaters, and oxbows, a wide floodplain, large islands, populations of threatened
and endangered species, and sandbars. These eight reaches total 290 miles or nearly 30% of the
LMR. These studies would consider recreation features along with ecosystem restoration.

Page 37



Aquatic Habitat Restoration Studies

Recommendation HRMP 2. Conduct aquatic habitat restoration studies in areas outside the
eight reaches mentioned above. Appendix C lists 125 projects that could be studied under one of
two existing programs.

Recommendation HRMP 2a. Conduct Aquatic Habitat Ecosystem Restoration studies
using the existing USACE authority under Section 1135 of the Water Resources
Development Act (WRDA) of 1986 or Section 206 of WRDA 1996. This program has
already been used to restore habitat on the LMR, e.g. Tunica Lake.

Lead Organization and Partners: USACE has the authority to conduct these studies at
the request of a non-federal sponsor, i.e. a state or local agency or non-governmental
organization.

Needs Addressed: This recommendation directly addresses needs for restoration of Side
Channels, Backwaters and Oxbows, Sandbars and Gravel Bars, Main Channel Habitat,
and Island habitats. It may also be useful in addressing needs Boat Ramps and Safety.

Cost: The Water Resources Reform and Development Act (WRRDA 2014) set a total
per project federal cost limit of $10,000,000 for these two authorities; approximate total
cost with cost share match is $15,000,000. Many of the listed projects can be completed
for less than the limit, e.g. Tunica Weir Section 1135 was completed in 2005 for less than
$1,500,000.

Value: These projects have the potential to restore important habitat.

Recommendation HRMP 2b. Use the existing USFWS National Fish Passage Program
to restore side channels and other aquatic habitat on the Mississippi. This program has
already been used to restore 56 miles of habitat on the LMR.

Lead Organization and Partners: LMRCC and the USFWS are the lead agencies. Fish
Passage projects require a cost-sharing partner which can include private individuals;
Federal, tribal, state, and local governments and agencies; and non-governmental
organizations.

Needs Addressed: This recommendation directly addresses needs for restoration of Side
Channels, Backwaters and Oxbows, Sandbars and Gravel Bars, Main Channel Habitat,
and Island habitats. It may also be useful in addressing needs Boat Ramps and Safety.

Cost: Projects implemented through the Fish Passage Program average approximately
$200,000 each.

Value: These projects have the potential to restore important habitat.
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Terrestrial Habitat Program

Recommendation HRMP 3: Terrestrial Habitat Program — Continue to implement programs
that restore native vegetation to the batture. Most of the land within the batture is in private
ownership. There are programs to assist landowners interested in reforestation.

Lead Organization and Partners: The NRCS provides technical and financial assistance to
landowners for water quality and wetlands improvement projects. NRCS has established the
Mississippi River Basin Healthy Watersheds Initiative to improve the health of the Mississippi
River Basin. Through this Initiative, NRCS and its partners help producers in selected
watersheds in the Mississippi River Basin voluntarily implement conservation practices that
avoid, control, and trap nutrient runoff; improve wildlife habitat; and maintain agricultural
productivity.

The Lower Mississippi Valley Joint Venture (LMVJV) is a self-directed, non-regulatory private,
state, and Federal conservation partnership. LMVJV’s goal is sustaining bird populations and
their habitats within the Lower Mississippi Valley and West Gulf Coastal Plain regions. They
implement and communicate the goals and objectives of relevant national and international bird
conservation plans (LMVJV 2002). The Lower Mississippi Valley Joint Venture Plan was
formulated to address problems that traditionally confronted wetland conservation in the region;
namely, clearing of forests for agriculture and extensive alterations of wetland hydrology
resulting from basin-wide flood control and drainage. In an effort to further refine its
conservation delivery infrastructure, the LMVJV partnership has chartered the development of
geographically-explicit Conservation Delivery Networks as the forum for coordinating its on-
the-ground actions. There are four networks overlying the Lower River.

Needs Addressed: This recommendation directly addresses needs for restoration of the native
Vegetative Mosaic and quality Floodplain habitat. It would also be important for managing
Water Quality.

Cost: The Wetlands Reserve Enhancement Program, part of the agency's Wetlands Reserve
Program, provides the funding. Between 2010 and 2013, the NRCS has formalized agreements
with 47 landowners in the basin, investing $17.8 million in long-term conservation easements
and wetland restoration projects.

Value: The initiative targets restoration of over 11,000 acres of wetland habitat and will prevent
sediment and nutrients from entering waterways, decrease flooding, and improve bird and fish
habitat. Approximately two thirds of the work is within the batture.

Invasive Species Program

Recommendation HRMP 4: Invasive Species - There are several plans in place to address
invasive species on the river. Many of the species do not directly affect habitat, but they do
impact native populations. Privet should be addressed site-specifically when developing forest
restoration plans. USDA is doing research on kudzu control in the south. This research and
control programs should continue. The Aquatic Nuisance Species Task Force (ANSTF) and
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Mississippi Interstate Cooperative Resource Association (MICRA) have both developed plans to
manage and control carp and other aquatic nuisance species. These plans should be
implemented.

Lead Organization and Partners: Both MICRA and ANSTF are interagency organizations.
Implementing the aquatic nuisance species plans will require cooperation between the states and
USFWS. Other agencies will play a role in limiting the spread of species.

Needs Addressed: This recommendation directly addresses needs to manage Invasive Species.
It will be important for restoring habitat quality in the Floodplain and reestablishing a native
vegetative mosaic.

Cost: MICRA’s An Action Plan to Minimize Ecological Impacts of Aquatic Invasive Species in
the Mississippi River Basin estimates federal funding needs at $104,450,000 annually. This is a
comprehensive plan for the entire Mississippi River Basin. The plan increment for the Lower
Mississippi River is a small piece of the total.

Value: Invasive species have entered, and continue to enter and spread within the United States
from a variety of sources. The strategy would minimize risk of new introductions and focus
effort on containing and controlling established populations. Reducing the impact of invasive
species will benefit native aquatic resources within the Basin.

RECREATION PROGRAM

Recreation and tourism are important economic sectors in the LMR. Outdoor recreation in the
region generates over $1.3 billion in direct revenues and employs nearly 55,000 people. Tourism
in the area generates $15.5 billion in direct revenues and employs over 190,000 people.

The Mississippi River Parkway Commission (MRPC) works collaboratively with other entities
to promote travel to the Mississippi River, Great River Road National Scenic Byway and the
surrounding ten states: Minnesota, Wisconsin, lowa, Illinois, Missouri, Kentucky, Tennessee,
Arkansas, Mississippi and Louisiana. It was established in 1938 to preserve, promote, and
enhance the scenic, historic, and recreational assets of the Great River Road National Scenic
Byway and foster economic growth in the corridor.

Within the U.S. Department of Transportation, the Federal Highway Administration (FHWA)
has responsibility for the National Scenic Byways Program. The Program is a grassroots,
collaborative effort established to help recognize, preserve and enhance selected roads
throughout the United States. The Secretary of Transportation recognizes certain roads as
America's Byways® - All-American Roads or National Scenic Byways - based on one or more
archaeological, cultural, historic, natural, recreational and scenic intrinsic qualities. The law
guiding implementation of the National Scenic Byways Program is in Section 162, Title 23 of
the United States Code; 23 U.S.C. 162.

The Secretary of Transportation makes grants to States and Indian tribes to implement projects
on highways designated as National Scenic Byways or All-American Roads, or as State or
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Indian tribe scenic byways. Projects submitted for consideration should benefit the byway
traveler's experience, whether it will help manage the intrinsic qualities that support the
byway's designation, shape the byway's story, interpret the story for visitors, or improve visitor
facilities along the byway.

The National Park Service’s Rivers Trails and Conservation Assistance (RTCA) program
extends and expands the benefits of the National Park Service throughout the nation. They help
connect all Americans to their parks, trails, rivers, and other special places. When a community
asks for assistance with a project, RTCA staff provides free, on-location facilitation and planning
expertise. RTCA helps guide a project from conception to completion. RTCA draws from
project experiences across the country and adapts best practices to a community's specific needs.
The Mississippi River Connections Collaborative (MRCC) is a part of the RTCA.

The mission of the MRCC is to promote the magnificence and diversity of the Mississippi River
as a national treasured landscape. This joint effort works to increase recognition of America’s
Great River, enhance the existing resources, acquire funding for conservation, and ensure that all
Americans can enjoy these assets in the future. The MRCC coalition will be crucial to
expanding recreation and tourism on the LMR.

Boat Ramps

Recommendation RP 1. Boat Ramps — Increase the number of boat ramps on the LMR. A boat
ramp every 10 to 20 miles on the river would provide more opportunities for paddlers, fishermen
and hunters and would increase the ability to conduct search and rescue operations. More ramps
should be available to directly access backwaters and side channels. Ramps also provide
locations for interpretive signs about the Mississippi River, environmental education and safety.

Lead Organization and Partners: LMRCC identified 23 potential boat ramps in RAGR. Local
governments and private landowners could get permits from USACE and develop free or for
profit ramps. RCTA and National Scenic Byway Grants may be available to help local
communities plan and build boat ramps. Boat ramps may be added to other USACE projects
under certain conditions, but this option will likely not provide enough ramps to meet the needs
of recreational users.

Needs Addressed: This recommendation directly addresses needs for more Boat Ramps and will
help address needs for improved Safety.

Cost: Variable depending on size and location; $50,000 - $750,000 each

Value: Boat ramps would provide recreational opportunities for paddlers, anglers, duck hunters
and bird watchers. These users spend millions of dollars annually in the region and support
manufacturing jobs nationwide. Existing ramps launch boaters into the main navigation channel.
Ramps designed and located for recreational use would be safer and encourage people to recreate
in the calmer side channel and backwater areas.

Bicycle Trails
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Recommendation RP 2. Bicycle trails — Increase the total mileage of bicycle trails and
especially trails where vehicles are not allowed (except as necessary for farming, etc.) The
existing Mississippi River Trail extends the full length of the river, but lies mostly on public
roads. The Big River Parkway is a planned trail extending from New Orleans, LA to St. Louis,
MO on the levees. The Harahan Bridge over the Mississippi River will link Memphis, TN to this
trail. This initiative will provide a unique opportunity for long distance riders. Shorter trails in
and around towns and linking to this longer trail will still be needed. The Old Vicksburg Bridge
is used for bicycling and pedestrian events and could become a permanent bicycling asset.

Lead Organization and Partners: The Big River Strategic Initiative is leading the development
of the Big River Parkway. Any trail on the levee will require approval of the local levee district
and a permit from USACE. USACE has some authority to add recreational features to flood risk
management and ecosystem restoration projects. These opportunities may be limited, but should
be explored with the non-Federal sponsors of the projects. Many local communities are
developing bicycling lanes on existing roads and developing new bicycle/pedestrian trails.

Needs Addressed: This recommendation directly addresses needs for more Bicycle Trails and
would provide opportunities to meet the needs for Interpretation.

Cost: Bicycle trails and amenities are highly variable. Urban trails can cost around $1,000,000
per mile including land acquisition, earth moving and paving. Creating the bicycling path on the
Harahan Bridge may cost over $30,000,000.

Value: Americans spend more money every year on bicycling gear and trips ($81 billion) than
they do on airplane tickets and fees ($51 billion) (OIA 2012). Bike trails and lanes in major
metropolitan areas are expanding. As biking is becoming more popular, the demand for linking
existing trails and creating longer routes is growing. Bike trails on levees and converted railroad
lines would likely provide a positive economic return on the investment. The expansion of levee
trails in Louisiana, the Big River Parkway from New Orleans to St. Louis, and the completion of
the Harahan Bridge project at Memphis will spur more opportunities for bicycling in the region.

Riverfront Parks

Recommendation RP 3. Riverfront Parks — Develop riverfront parks for the use of local
communities.

Lead Organization and Partners: NPS can help local communities plan these types of amenities
and Parkway grants may be available to help cities pay for them. USACE Planning Assistance
to States Program may also be able to help plan for these facilities.

Needs Addressed: This recommendation directly addresses needs for Riverfront Parks and
would provide opportunities to meet the needs for Interpretation.

Cost: Varies based on site, size, and amenities.

Value: Local residents would appreciate these small gathering spots and they would provide
excellent venues to teach people about the river. Informational signs could offer historical
information as well as information about navigation and flood risk management on the river.
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Riverboat Landings

Recommendation RP 4. Riverboat Landings — Develop more and better riverboat landings
along the Lower River to provide reliable and accessible opportunities for riverboat passengers
to visit and enjoy cities and towns all along the river.

Lead Organization and Partners: Local communities would lead these efforts and the NPS
RCTA program and the USACE Planning Assistance to States Program may be able to help in
planning for these facilities.

Needs Addressed: This recommendation directly addresses needs for Riverboat Landings and
would provide opportunities to meet the needs for Interpretation.

Cost: Varies based on site, size, and amenities.

Value: Better facilities for riverboats would provide more consistent access and allow
passengers of varying physical abilities to disembark. As the number of riverboats increases,
there will be more opportunities for small towns to host passengers for day excursions. This
would have an economic benefit. These landings can incorporate restaurants and interpretive
facilities and become community assets beyond being riverboat docks.

Marketing

Recommendation RP 5. Marketing

Recommendation RP 5a. National Geographic Geotourism Destination — Continue
developing the Mississippi River as a Geotourism Destination which will include
gathering and publicizing information on lodging, restaurants, amenities, museums,
festivals, events, tours, culture, ecology and other features.

Lead Organization and Partners: MRCC and Big River Strategic Initiative are working
with National Geographic and gathering a group of other partners to support this
initiative.

Needs Addressed: This recommendation directly addresses the need for Marketing and

will be valuable in addressing the needs for Lodging and Dining, Outfitters and Guides,
Interpretation and Safety.

Cost: $1,000,000

Value: The National Geographic Society Geotourism Destination project would provide a
one stop source to highlight all of the cultural, historical, natural and musical features of
the Mississippi River and link potential travelers with lodging, dining and other services.

Recommendation RP 5b. Great River Road — Pursue a National Parkway grant to
develop a GPS feature for National Scenic Byways.
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Lead Organization and Partners: The MRPC should work with a coalition of parkway
commissions to get scenic byways included on GPS navigation systems.

Needs Addressed: This recommendation directly addresses the need for Marketing and
will be valuable in addressing the needs for Lodging and Dining, Outfitters and Guides,
Interpretation and Safety.

Cost: $1,000,000

Value: GPS navigation units are becoming standard for most travelers who depend on
them to find hotels, restaurants, and other attractions. Scenic Byways are not
programmed into GPS systems. The Great River Road does not follow a single highway
route, and turn by turn directions are not included in the brochures. The route can be
difficult to follow if the road signs are missing or not visible.

Lodging and Dining

Recommendation RP 6. Lodging & Dining - Develop more lodging and dining options on the
LMR. Mobile food trucks at popular sites could meet some of the demand for dining on the
LMR during peak usage, e.g. along the Big River Parkway on weekends. Most lodging would
need to be developed outside of the batture, but there is some demand for camping along the
river which could be met on State lands.

Lead Organization and Partners: Commercial interests should develop more lodging and dining
options on the LMR. Local governments may have a limited role in permitting these services.

Needs Addressed: This recommendation directly addresses the need for more Lodging and
Dining options.

Cost: Varies based on site, size, and amenities.

Value: Lodging and dining would enhance the recreational and tourism value of existing sites
and encourage more Vvisits to the area.

Outfitters and Guides

Recommendation RP 7. Outfitter and Guide - Establish more outfitter & guide services on the
LMR.

Lead Organization and Partners: These will be mostly commercial enterprises, but non-
governmental organizations like the National Audubon Society do sometimes offer guided field
trips to view birds and other wildlife.

Needs Addressed: This recommendation directly addresses the need for more Outfitters and
Guides and would improve Safety.

Cost: Varies based on services offered and geographic operating area.

Value: Outfitters and guides are needed to get visitors in the region to spend time on or near the
Mississippi River. Many travelers may be interested in spending a day biking, fishing or
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canoeing in the area, but will not want to bring the equipment with them. Travelers and local
residents may lack the required skills to safely experience the river on their own.
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Table 1. Summary of Conclusions

Data Science and Communications Program

Recommendation

Lead
Organization

Cost

Value

DISC 1 Science Technology Information USGS $2 million/year Promote interagency cooperation, encourage research, foster
Center public interest, and support other recommendations.
DISC 2 Sediment Study USACE $4 million/year Support management plans, better manage dredging and
coastal restoration.
DISC 3 Water Quality Monitoring USGS & EPA $2 million/ year Provide clean water for people, industry, and habitat.
Program
DISC 4 Tributary Watershed Studies USACE 9 @ $1-$5 million Develop plans to manage tributaries for habitat, water quality,
each sediment, water supply, navigation and recreation.
DISC 5 Ecological Inventory USACE & USFWS $1.7 million Provide information to support restoration.
Habitat Restoration and Management Program
Recommendation Lead Organization Cost Value
HRMP 1 Conservation Reach Studies USACE 8 @ $3 million each | Restore aquatic (side channel, oxbow, main channel, islands,
and sandbars) and terrestrial (wetlands, bottomland hardwoods,
and floodplain) habitats for native species and especially
federally listed species.
HRMP 2 Aquatic Habitat Restoration USACE & USFWS 125 @ $200,000 to | Restore individual sites for native species.
Studies $ 15 million
(maximum)
HRMP 3 Terrestrial Habitat Program USDA & LMVJV $18,000,000 Restore floodplain habitat.
HRMP 4 Invasive Species Program MICRA & ANSTF Part of larger effort | Promote and protect native species.
Recreation Program
Recommendation Lead Organization Cost Value
RP 1 Boat Ramps LMRCC and others $50,000 - $750,000 | Increase safety and meet recreation demand.
each
RP 2 Bicycle Trails NGOs variable Increase safety and meet recreation demand.
RP 3 Riverfront Parks Local Communities variable Promote community cohesiveness and meet demand.
RP 4 Riverboat Landings Local Communities variable Provide safe, accessible opportunities and support local
economic development.
RP 5 Marketing NPS, MRPC, NGOs $2 million Promote river use and encourage economic development.
RP 6 Lodging and Dining Private Enterprise variable Meet demand and support economic development.
RP 7 Outfitters and Guides Private Enterprise variable Increase safety, meet demand and support economic

development.
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Watershed Name: Bayou de Chien-Mayfield
Watershed Size: 970 sg. mi.

Location: Bayou de Chien and Mayfield Creek arise in Graves County, KY and flow generally
westward to the Mississippi River at Hickman, KY. Bayou de Chien flows into the Mississippi
River at RM 922 forming Elvis Stahr (Hickman) Harbor. Mayfield Creek enters the river at RM
950.

Special Status Species: Relict darter (Etheostoma chienense), Indiana bat (Myotis soldalis)

General Description: The terrain along the upper portion of Bayou de Chien is rugged with
narrow valleys that rise 50-100 feet along steep slopes to narrow ridges. Downstream of the
Purchase Parkway, the valley along the main stem and major tributaries becomes quite wide.
However terrain along smaller tributaries remains rugged with steep slopes rising in excess of
100 feet to narrow ridges. In the lower portion of the watershed, the slopes become less severe
with elevation gains generally less than 50 feet. The north side of the watershed below Mud
Creek is part of the Mississippi River floodplain where land is gently rolling with little elevation
variance.

Land Use: The watershed is predominately agricultural. Forested areas are confined to wetlands
and on the steeper slopes in the upper portion of the watershed. About 1200 acres of the Obion
Creek Wildlife Management Area are located in the lower portion of the watershed. Residential,
commercial, and industrial areas are located in and around Hickman. Residential areas are also
located near Cayce, Crutchfield, and Water Valley.

Problems & Opportunities: Much of Bayou de Chien and its tributaries upstream of Highway
239 is an Outstanding Resource Water due to the presence of the relict darter. Much of the
valley along the main stem is wetland.






Watershed Name: Obion
Watershed Size: (2473 sg. mi.)

Location: The Obion River is located in northwest Tennessee and includes parts of Carroll,
Henderson, Dyer, Gibson, Henry, Lake, Lauderdale, Obion, and Weakley counties. It enters the
Mississippi River at RM 819

Special Status Species: Pallid sturgeon (Scaphirhynchus albus), alligator snapping turtle
(Macroclemys temminckii), alligator gar (Lepisosteus spatula), Indiana bat (Myotis soldalis),
northern madtom (Noturus stigmosus), and the firebelly darter (Etheostoma pyrrhogaster).

General Description: The Obion River system is the primary surface water drainage system of
northwest Tennessee and is comprised of four major forks, the North Fork, Middle Fork, South
Fork and Rutherford Fork that each flow as separate streams for the majority of their lengths.
The confluences of these forks are only a few miles above the mouth of the Obion's discharge
into the Mississippi River.

Land Use: Lake Isom and Reelfoot Lake National Wildlife Refuges lie within the watershed as
well as smaller wildlife management areas and refuges. The Obion River is separated into three
watersheds: North Fork of the Obion, South Fork of the Obion and the Rutherford Fork of the
Obion. Gooch Wildlife Management Area also lies in the watershed.

Problems & Opportunities: The Obion River, like many others in west Tennessee, has been
heavily modified to alleviate the risk of flooding for residents and agriculture. Row-crop
production and pasture land, dominate land use in the watershed. Best Management Practices,
improved zoning guidelines, building codes, streamside buffer zones and greenways, and general
landowner education could reduce sedimentation. Other management measures may include re-
establishing bank vegetation to stabilize banks, and restoring wetlands and meanders to reduce
water velocity and scouring.






Watershed Name: Forked Deer
Watershed Size — (2086 sg. mi.)

Location: The Forked Deer River watershed covers several counties in West Tennessee. It
originally entered the Mississippi River near RM 803, but the lower end of the river was rerouted
into the Obion which enters the river at RM 8109.

Special Status Species: Firebelly darter (Etheostoma pyrrhogaster), barking treefrog (Hyla
gratiosa), Indiana bat (Myotis soldalis), and the Hatchie burrowing crayfish (Fallicambarus
hortoni), as well as heron rookeries

General Description: The Forked Deer has three major branches, the North fork, Middle Fork
and South Fork. Most of the system has been channelized. There are numerous small dams for
flood detention and sediment storage.

Land Use: Land use in the Forked Deer River Watershed is predominately row crop agriculture
and pasture. The Tigrett Wildlife Management Areas is over 7,500 acres and provides habitat for
waterfowl, wading birds, bald eagle and Mississippi kite.

Problems & Opportunities: Excess sediment within the watershed has caused valley plugs to
form within channelized reaches of the river, and they will likely continue to form as degradation
of upstream reaches of the Forked Deer and its tributaries continues and the watershed struggles
to reach equilibrium. Valley plugs can force the river into old meanders and cause higher flood
elevations or ponding within wooded areas leading to tree mortality. Forested tracts of the
Forked Deer River appear to have shifted from dominantly mixed oak, sweetgum, and bald
cypress to a more disturbance tolerant mix of red maple, black willow, and river birch.
Conditions within the watershed are not likely to substantially improve without major watershed-
scale interventions such as meander restoration, restoration of hydrology, and bottomland
hardwood restoration as well as sediment load reductions.






Watershed Name: Hatchie
Watershed Size: (2610 sg. mi.)

Location: The Hatchie River is located in west Tennessee and north Mississippi and includes
parts of Hardeman, McNairy, Haywood, Madison, Tipton, and Lauderdale Counties in TN and
Carroll, Henderson, Dyer, Gibson, Henry, Lake, Lauderdale, Obion, and Weakley counties. It
enters the Mississippi River at RM 773

Special Status Species: Indiana bat (Myotis soldalis), naked sand darter (Ammocrypta beanii),
rabbitsfoot mussel (Quadrula cylindrica), bald eagle (Haliaeetus leucocephalus), Swainson’s,
prairie and cerulean warblers.

General Description: The Hatchie River is the only undammed and unchannelized tributary to
the LMR. Most of the Hatchie’s 36 tributaries have been channelized or altered, and they are
carrying heavy sediment loads into the Hatchie. The increased sediment from the tributaries
threatens to create valley plugs in the Hatchie. The Hatchie River contains the largest forested
floodplain in Tennessee.

Land Use: The area includes the Hatchie National Wildlife Refuge (11,500 + acres), Lower
Hatchie River NWR (9,500 acres), the Chickasaw NWR (25,000 ac), Chickasaw State Forest
(12,500 ac), Big Hill Pond State Park (5,000 ac) and the Fort Pillow State Historic Park, the site
of an infamous Civil War battle. USDA has acquired Wetland Reserve Program Easements
throughout the watershed.

Problems & Opportunities: The natural flood processes that drive the ecosystem are intact,
sustaining the river and wetland habitats that support a rich ecological diversity. These habitats
support more than 100 species of fish and 35 species of mussels. With 11 species of catfish, the
Hatchie probably contains more species of catfish than any other river in North America.

USGS is actively studying the Upper Mississippi Embayment (groundwater), and the Hatchie
watershed overlies part of the recharge zone. This aquifer supplies 17% of all water withdrawn
from aquifers in the U.S. and is one of the most valuable natural resources in the region.






Watershed Name: Bayou Pierre
Watershed Size: (1070 sg. mi)

Location: Bayou Pierre originates northwest of Brookhaven and along with the Homochitto and
Buffalo Rivers drains much of Hinds, Lincoln, Franklin, Copiah and Claiborne Counties in MS.
It enters the Mississippi River at River Mile 395. The Homochitto and Buffalo Rivers would be
included in this study.

Special Status Species: Bayou darter (Etheostoma rubrum)

General Description: Bayou Pierre is experiencing an alarming land loss rate due to bank
caving and head-cutting, directly impacting the endangered bayou darter and its habitat. Bayou
Pierre is the only remaining habitat of the bayou darter and further degradation could jeopardize
the continuing existence of the species. In addition, effluent runoff from poultry industry could
lead to stream contamination and fish kills. The watershed investigation could lead to new
alternatives to combat these problems and directly benefit the habitat of the bayou darter. Ross
et al. (2001) noted extensive erosion throughout the system. The lower reaches of the watershed
are recovering, but headcutting is ongoing in the upper reaches. Headcutting is a common
problem in LMR tributaries (Shankman 1996). The Mississippi River has degraded in some
reaches and caused headcuts to progress up the tributaries. Soils in the region are highly erodible
and the rivers are not able to re-stabilize without intervention. Despite these conditions, the
bayou darter population remains stable (Ross et al. 2001).

Land Use: Timberlands dominate the watershed, but, livestock grazing and row crop agriculture
are also common. The 191,000- acre Homochitto National Forest lies in the watershed.

Problems & Opportunities: The Bayou Pierre Watershed Enhancement Group includes a
group of landowners, agencies, and organizations striving to improve the quality of the water,
land, and wildlife within the watershed.






Watershed Name: Big Black
Watershed Size- (3384 sq. mi)

Location: The Big Black River originates in Webster County near Eupora, MS and flows about
300 miles towards the southwest overlying Choctaw, Montgomery, Carroll, Holmes, Attala,
Yazoo, Madison, Claiborne, Hinds, and Warren Counties, MS. It enters the Mississippi River at
River Mile 409.

Special Status Species:

General Description: The estimated population within the Big Black River watershed exceeds
176,000, with residents primarily located around Jackson and surrounding communities. The Big
Black River watershed includes 3 of the fastest developing residential and business areas in the
state. The basin is also known for producing large whitetail deer.

Land Use: According to the U.S. Geological Survey, land cover in the watershed is
approximately 56% forested and 39% agriculture, and the remaining areas are developed.
Agricultural runoff results in large amounts of suspended sediments and turbid conditions,
primarily in the northern part of the basin. Although most of the basin streams are turbid with
low current velocity, other basin streams have swift current, sandy substrate, and relatively clear
water. The site of the Civil War Battle of Big Black River Bridge lies in the watershed.

Problems & Opportunities: The Mississippi Department of Environmental Quality is currently
investigating non-point source pollution control measures in the Big Black River Basin because
water quality is significantly influenced in certain areas of the watershed by diverse land based
urban development and stormwater runoff, agricultural activities, and sedimentation.






River Name: St. Francis

River Location: the St. Francis River heads in Missouri, flows over 400 miles south
through Arkansas, and enters the Mississippi River at RM 672.

Specific Proposal: Conduct a study of the water resources of the St. Francis River Basin
to assess the opportunities for water reallocation among the various channels, ecosystem
restoration, agricultural water supply, and recreation projects compatible with the existing
flood risk management system. Most of the watershed now drains into the Mississippi
River through the Huxtable Pumping Station near Marianna, AR.

Lead Organization and Partners: USACE would lead the study with participation
from USDA, St. Francis Levee and Drainage District, Arkansas state resource agencies,
and others.

Needs Addressed: This recommendation directly addresses the need for better Tributary
Management. This recommendation will be important in addressing needs for Water
Quality, Sediment, and Floodplains and may provide opportunities to meet the need for
more Bicycle Trails.

Cost: $3,000,000

Value: The St Francis River basin covers over 7500 square miles in Arkansas and
Missouri. The watershed contains valuable agricultural land and is one of the premier
rice growing regions in the world. The rivers and streams have been altered to facilitate
drainage. Despite the stream alterations, the basin still supports a healthy assemblage of
mussels and many thriving populations of the federally listed fat pocketbook mussel. The
historic meandering channel carries little water now, but still has several large mussel
beds.
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River Name: Arkansas River

River Location: The Arkansas River heads at the Continental Divide in Colorado and
flows over 1,400 miles southeast through Kansas, Oklahoma, and Arkansas and enters
the Mississippi River at RM 580.

Specific Proposal: The Arkansas is the sixth longest river in the United States and the
largest tributary of the Lower Mississippi River. It is important for habitat, recreation,
navigation, and water supply. The upper end of the watershed includes several Bureau of
Reclamation projects, and the middle and lower portions include large reservoirs for
flood risk management and hydropower production and the McClellan-Kerr Arkansas
River Navigation System. The recommended study would examine the immediate (or
active) floodplain of the river and the existing water resources features and assess the
need for projects to improve habitat, recreation, water supply, and other uses.

Lead Organization and Partners: USACE would lead the study with participation
from state and federal agencies in Arkansas, Oklahoma, Kansas and Colorado.

Needs Addressed: This recommendation directly addresses the need for better Tributary
Management. This recommendation will be important in addressing needs for Water
Quality, Sediment, and Floodplains and may provide opportunities to meet the need for
more Bicycle Trails.

Cost: This study would be expected to cost between $5,000,000 and $7,000,000.

Value: The Arkansas River is the largest tributary of the Lower Mississippi River. Five
states: Arkansas, Oklahoma, Texas, Kansas, and Missouri are dependent on the
McClellan-Kerr Arkansas River Navigation System (MKARNS). Arkansasisa Top Ten
State for producing sorghum, soybeans, cotton, and livestock; and the number one
producer of rice. These foodstuffs are transported on the MKARNS. The watershed
contains two National Forests, multiple National Wildlife Refuges, and thousands of
acres of wetlands and pristine bottomland hardwood forests. It provides habitat for
several federally listed endangered species including interior least tern, pink mucket
mussel, and fat pocketbook mussel, and wood stork.
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River Name: Ouachita River

River Location: The Ouachita River originates in Polk County, Arkansas, and flows
510 miles in a southerly direction to Jonesville, Louisiana, where it converges with the
Tensas and Little Rivers to form the Black River. The Black River meets the Red River
41 miles south of Jonesville. About 28 miles below the mouth of Black River, the Red
River comes to a junction with the head of the Atchafalaya River and the western end of
the 7-mile-long Old River, which historically linked these rivers to the Mississippi River.

Specific Proposal: Ouachita River basin is one the most environmentally, economically
and culturally diverse watersheds in the entire Mississippi River Watershed. It covers
19,000 square miles across south-central Arkansas and north-central Louisiana. Fifty-
nine percent of the watershed is forested and twenty-nine percent is agricultural land. It
contains one National Forest, three National Wildlife Refuges, twelve Arkansas Wildlife
Management Areas and four Louisiana Wildlife Management Areas. Major cities include
Hot Springs and Camden, Arkansas and Monroe, Louisiana. The Ouachita River basin
contains a wide range of water resources infrastructure and provides a unique opportunity
to demonstrate a watershed-based Integrated Water Resources Management (IWRM)
budgeting approach consistent with the National Watershed Vision.

Lead Organization and Partners: USACE would lead the study with the Ouachita
River Valley Association.

Needs Addressed: This recommendation directly addresses the need for better Tributary
Management. This recommendation will be important in addressing needs for Water
Quality, Sediment, and Floodplains and may provide opportunities to meet the need for
more Bicycle Trails.

Cost: $3,000,000

Value: The study would develop a strategic plan for the Ouachita River Watershed to
prioritize activities within the basin. Water resources problems include flooding of urban
and rural properties. Bank caving along the river is endangering levees that provide
urban and rural flood protection. During October 2009, high flows were threatening
levees in several locations. Future bank caving could cause levee failures or significant
damage to public infrastructures adjacent to or located on the banks. These damages
could lead to significant flooding of area development and/or potential loss of life.
Significant problems with navigation on the Ouachita River have been experienced in
recent years because authorized cutoffs were never constructed and the existing radius of
bendways above Monroe, Louisiana, is too small for tows to make the turns without
"light loading" of barges.






APPENDIX B

Conservation Reaches
Recommendation HRMP 1

Reach 1 Wolf Island to Island #8 B-3
Reach 2 Hatchie River to Loosahatchie B-5
Reach 3 Island 62/63 Reach B-7
Reach 4 Arkansas River B-9
Reach 5 Worthington-Pittman B-11
Reach 6 Palmyra B-13
Reach 7 Lake Mary B-15
Reach 8 Raccourci Cutoff B-17
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Reach #1: Wolf Island to Island #8
River Miles: RM 946 — 910 (36 miles)

Description: The upstream end of the reach is located eight miles below the confluence with the Ohio
River and extends 36 miles to below the Bend of Island #8. Two large side channels (i.e., Wolf Island
Chute and Bend of Island #8) highlight this reach, plus one tributary (i.e., Obion Creek in KY), several
crossovers and one large river bend; numerous smaller secondary and tertiary channels, sloughs, and
other backwaters, seven dikes fields (16 notched dikes), and 12 revetments. The distance between the
levee on the west side and the bluff on the east varies 2-8 miles. Island #8 is about two miles wide.

T&E Species: Wolf Island Chute supports one of the highest concentrations of shovelnose sturgeon in
the upper part of the Lower Mississippi River. Pallid sturgeon are frequently captured in this area as
well. Island #8 also supports both shovelnose and pallid sturgeon, as does this entire reach. Six active
interior least tern colonies have been observed in this reach. This reach is potential habitat for Indiana
bat. Bald eagles frequently nest in and near this reach.

Public Access: Six boat ramps provide access to this reach, plus an additional boat ramp located about
5.5 miles upstream from the reach.

LMRCC Projects: 12 projects have been identified in this reach:

o Create, rehabilitate, and diversify secondary channels (6 projects)
e Enhance main channel habitat diversity (5 projects)
e Restore and diversify floodplain water bodies (1 project)

Project specifics noted on map:
e KYH5: Putney Bend Dikes - Enhance main channel habitat diversity
MO10KY13: Bend of Island 8 - Create, rehabilitate, and diversify secondary channels
MO3KY4: Islands 2,3,and 4 - Create, rehabilitate, and diversify secondary channels
MO4: Near Belmont Revetment - Enhance main channel habitat diversity
MOB5KY8: Channel Behind Wolf Island - Create, rehabilitate, and diversify secondary channels
MO7: Seven Island - Enhance main channel habitat diversity
MO8: Old and New # 7 Chutes - Restore and diversify floodplain water bodies

Completed or Underway Projects:
e KY11MOQ?9: Three State Towhead/Island 7&8 - Create, rehabilitate, and diversify secondary channels (completed)
KY9: Lower Wolf Island Bar - Create, rehabilitate, and diversify secondary channels (completed)
KY7: Wolf Island Secondary Channel - Create, rehabilitate, and diversify secondary channels (underway)
MO2: O'Bryan Towhead/Pritch & Dikes - Enhance main channel habitat diversity (underway)
MOG6: Moore Island - Enhance main channel habitat diversity (completed)
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Reach #2: Hatchie River to Loosahatchie
River Miles: RM 775 — 736 (39 miles)

Description: This reach extends from just above the Hatchie Towhead dike field downstream to include
Hopefield Dikes. Over 10 dike fields, numerous crossings and pools, side channels, old bendways, and
wide overbank areas between west levee and east bluff (2-9 miles). In addition, there are three
tributaries/river mouths in the reach (i.e., Hatchie, Loosahatchie, and Wolf Rivers). Habitat restoration
efforts have been conducted on the Loosahatchie Bar (e.g., dike and closure notching), across the river
from Memphis, with pre- and post-project surveys and biological assessments. Meeman Shelby State
Park and Fort Pillow State Park both border this reach, and the Lower Hatchie National Wildlife Refuge
and JM Tulley Wildlife Management area are adjacent to it.

T&E Species: Eight active interior least tern colonies and fat pocketbook mussel shells have been
observed. The reach has good potential for pallid sturgeon and Indiana bat.

Public Access: There are boat ramps at Richardson Landing, Memphis Riverfront, and Meeman-Shelby
State Park.

LMRCC Projects: 17 projects already identified in this reach and includes dike notching,
tributary/mouth restoration, wetland complex restoration, and lake level stabilization.

Create, rehabilitate, and diversify secondary channels (8 projects)
Restore and diversify floodplain water bodies (2 projects)
Augment aquatic connectivity with the floodplain (4 projects)
Tributary enhancement (3 projects)

Project specifics noted on map:
e ARI11: Brandywine Chute - Create, rehabilitate, and diversify secondary channels
AR9: Dean Island Landing - Restore and diversify floodplain water bodies
TN16: Sunrise TH/Isl 34 Acquisition - Augment aquatic connectivity with the floodplain
TN18: Mouth of Hatchie River Acquisition - Tributary enhancement
TN20: Island 35 / Densford Bar Acquisition - Augment aquatic connectivity with the floodplain
TN21: Thweatt Chute - Create, rehabilitate, and diversify secondary channels
TN22: Shelby Forest Lakes - Augment aquatic connectivity with the floodplain
TN24: Islands 40 & 41 Chute - Create, rehabilitate, and diversify secondary channels

TN32AR14: Mosquito Lake Complex - Tributary enhancement

Completed or Underway Projects:
e AR10: Corona Lake - Restore and diversify floodplain water bodies (underway)
AR12: Redman Point Bar - Create, rehabilitate, and diversify secondary channels (completed)
AR13: Loosahatchie Bar - Create, rehabilitate, and diversify secondary channels (completed)
ARS8: Lookout Towhead - Create, rehabilitate, and diversify secondary channels (completed)
TN17: Hatchie River Mouth - Tributary enhancement (underway)
TN19: Richardson's Landing Dikes - Create, rehabilitate, and diversify secondary channels (underway)
TN23: Hickman Bar/ Randolph Point - Create, rehabilitate, and diversify secondary channels (completed)
TN25: Robinson Crusoe Island - Augment aquatic connectivity with the floodplain (completed)
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Reach #3: Island 62/63 Reach
River Miles: RM 650 — 618 (32 miles)

Description: From just above Kangaroo Pt. Dikes to the crossing below Island 67 Dikes lays a diverse
ecosystem. Two prominent features include the Jackson and Sunflower cut-offs that formed DeSoto
and Mellwood Lakes (e.g., oxbow lakes). Also included are large tracts of bottomland hardwood forests
within the batture, and several secondary channels, river crossings and pools, old bendways, and wide
overbank areas which extend 2-12 miles between the levees. Dikes have been notched at Island 63,
Kangaroo Pt., and Below Ludlow, along with pre- and post-construction surveys.

T&E Species: Ten active interior least tern colonies and fat pocketbook mussel shells have been
observed. The reach has good potential for pallid sturgeon.

Public Access: Access from the boat ramp at Island 63 Chute.

LMRCC Projects: 15 projects have been identified in this reach, including dike notching, lake
restoration, and secondary channel restoration/habitat enhancement)

o Create, rehabilitate, and diversify secondary channels (9 projects)

e Restore and diversify floodplain water bodies (5 projects)

e Improve recreational access (1 Project)

Project specifics noted on map:
o AR24MS18: Horseshoe Lake - Restore and diversify floodplain water bodies
e AR27: Island 64 - Create, rehabilitate, and diversify secondary channels
o AR28MS22: Sunflower Dikes - Create, rehabilitate, and diversify secondary channels
e AR29MS24: Sherman Chute - Create, rehabilitate, and diversify secondary channels
e AR30: Mellwood Lake - Restore and diversify floodplain water bodies
e AR31: DeSoto Lake - Restore and diversify floodplain water bodies
e MS23: DeSoto Lake - Restore and diversify floodplain water bodies
e MS81 Island 67 - Create, rehabilitate, and diversify secondary channels
e MS8B6AR61; Jackson-Sunflower Cutoff - Restore and diversify floodplain water bodies
e MS92: Stovall/Old River-Clarksdale - Improve recreational access

Completed or Underway Projects:
e AR23: Kangaroo Point - Create, rehabilitate, and diversify secondary channels (underway)
e AR25MS19: Island 62 - Create, rehabilitate, and diversify secondary channels (underway)
e AR26MS20: Island 63 - Create, rehabilitate, and diversify secondary channels (complete)
e AR32: Below Ludlow Dikes - Create, rehabilitate, and diversify secondary channels (underway)
e MS21 Near Chute of Island 63 - Create, rehabilitate, and diversify secondary channels (complete)
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Reach #4: Arkansas River
River Miles: RM 599 — 556 (43 miles)

Description: Beginning at the mouth of the White River, this reach extends 43 miles to Choctaw Bar
Chute. This complex reach is rich in diverse ecosystems, which encompasses the Caulk cut-off that
formed Lake Whittington, one of the larger batture lakes in the lower Mississippi River. Also included
are several secondary channels, river crossings and pools, and old bendways. A large expanse of
floodplain is contained within this reach, ranging from 4-13 miles between the levees. Dike notching
along with pre- and post-project surveys have been conducted at Below Prentiss and Catfish Point.
Great River Road State Park is located in this reach.

T&E Species: Nine active interior least tern colonies have been observed. The reach has good potential
for pallid sturgeon.

Public Access: Access from Terrene Lodge, Rosedale Harbor, and Easton Lodge.

LMRCC Projects: 14 projects already identified in this reach, including secondary channel restoration,
dike notching, lake restoration and gravel bar conservation

e Create, rehabilitate, and diversify secondary channels (6 Projects)
e Enhance main channel habitat diversity (3 Projects)

e Restore and diversify floodplain water bodies (4 Projects)

e Improve recreational access (1 Project)

Project specifics noted on map:
e AR37: Montgomery Towhead - Enhance main channel habitat diversity
e AR38: Lake Beulah - Enhance main channel habitat diversity
e AR39: Swan, Deep & Ozark Lakes - Restore and diversify floodplain water bodies
e MS30: Concordia Island - Restore and diversify floodplain water bodies
e MS31: Old White River Chute - Create, rehabilitate, and diversify secondary channels
e MS35: Gravel Bar near Catfish Point - Enhance main channel habitat diversity
e MS87AR62:; Caulk Cutoff - Restore and diversify floodplain water bodies
e  MS93: Lake Whittington - Improve recreational access

Completed or Underway Projects:
e ARS36: Victoria Bend - Create, rehabilitate, and diversify secondary channels (underway)
e ARA40: Chicot Landing - Create, rehabilitate, and diversify secondary channels (complete)
e MS32: Terrene Dikes - Create, rehabilitate, and diversify secondary channels (underway)
e MS33: Below Prentiss Dikes - Create, rehabilitate, and diversify secondary channels (complete)
e MS34: Catfish Point Dikes - Create, rehabilitate, and diversify secondary channels (complete)
e MS83: Lake Perry Martin - Restore and diversify floodplain water bodies (complete)
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Reach #5: Worthington-Pittman
River Miles: RM 524 — 490 (34 miles)

Description: This reach begins above Kentucky Bend and extends to a short distance above Lake
Providence, LA. These 34 miles of the LMR encompass a diverse and complex mix of habitats
including chutes/side channels (e.g., Cornfield Chute, Moon Chute, Matthews Bend, Caroline Chute,
Bunches Cutoff, Old River Chute), floodplain lakes (e.g., Snag Lake, Gassoway Lake, Doe Lake, plus
many borrow pits), Old River oxbow, islands, wide expanses of batture (e.g., Island 88, Worthington
Towhead, Sara Island, Cracraft Towhead, Pittman Island, Duncansby Towhead, and Wilson Point),
numerous wetlands, and extensive forested areas and agricultural fields. The reach also includes dike
fields, crossovers, and river bends. It encompasses two cut-offs (Worthington and Sarah) with levees set
back creating a diverse floodplain with bottomland hardwood forest, large lakes, and other water bodies.
In this reach, there are 2-9 miles between the levees.

T&E Species: Six active interior least tern colonies have been observed in this reach and it has good
potential for pallid sturgeon.

Public Access: Boat ramps provide access to this reach.

LMRCC Projects: 18 projects already identified in this reach .

Create, rehabilitate, and diversify secondary channels (10 Projects)
Enhance main channel habitat diversity (1 Project)

Restore and diversify floodplain water bodies (1 Project)

Augment aquatic connectivity with the floodplain (5 Projects)
Improve recreational access (1 Project)

Project specifics noted on map:

e ARS53: Oakes - Create, rehabilitate, and diversify secondary channels
ARb54: Matthews Bend - Augment aquatic connectivity with the floodplain
AR56: Leota Dikes / Carolina Chute - Create, rehabilitate, and diversify secondary channels
AR57: Island 88 - Augment aquatic connectivity with the floodplain
AR58: Lower Cracraft - Create, rehabilitate, and diversify secondary channels
AR59: Island 89 & Gassoway Lake - Create, rehabilitate, and diversify secondary channels
ARG60: Cornfield and Moon Chutes - Create, rehabilitate, and diversify secondary channels
LA1: Bunch's Cutoff Boat Ramp - Improve recreational access
LA3: Old River - Augment aquatic connectivity with the floodplain
LA4: Wilson Point Dikes - Create, rehabilitate, and diversify secondary channels
LA47: Sara Cutoff - Restore and diversify floodplain water bodies
MS41: Longwood Chute - Augment aquatic connectivity with the floodplain
MS42: Gravel Bar near Carolina Chute - Enhance main channel habitat diversity
MS43: Corregidor Dikes - Create, rehabilitate, and diversify secondary channels
MS44LA2: Brunch’s Cutoff and Old River- Create, rehabilitate, and diversify secondary channels
MS45: Skipwith Crevasse - Augment aquatic connectivity with the floodplain

Completed or Underway Projects:
e ARS55: Kentucky Bend / Island 86 - Create, rehabilitate, and diversify secondary channels (underway)
e MS46LA5: Baleshed Landing Dikes - Create, rehabilitate, and diversify secondary channels (underway)
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Reach #6: Palmyra
River Miles: RM 431 — 398 (33 miles)

Description: Just below Vicksburg, MS the reach begins just upstream of Below Racetrack dikes and
extends through Below Grand Gulf Dikes. Two prominent features include Yucatan Lake (an oxbow
lake) and an extremely complex, wide batture (e.g., 1.5-13 miles between the levees). Palmyra, a ten-
mile long secondary channel, was created from the Diamond cut-off and connects to numerous
floodplain lakes. The reach also encompasses diverse ecosystems containing several secondary
channels, river crossings and pools and old bendways.

T&E Species: Six active interior least tern colonies have been observed in this reach and its has good
potential for pallid sturgeon.

Public Access: Access from the boat ramp at Grand Gulf and La Tourneau.

LMRCC Projects: 12 projects already identified in this reach (e.g., chute restoration, lake
assessment/restoration, dike notching, gravel bar conservation and recreational access)

e Create, rehabilitate, and diversify secondary channels (1 Project)
e Enhance main channel habitat diversity (3 Projects)

e Restore and diversify floodplain water bodies (3 Projects)

e Augment aquatic connectivity with the floodplain (2 Projects)

e Improve recreational access (3 Projects)

Project specifics noted on map:
e LA16: Abandoned Channel near Palmyra - Improve recreational access

e LAI17: Surplus City Boat Ramp - Improve recreational access

e LA19: Davis Island/Yucatan Boat Ramp - Improve recreational access

e LA48: Diamond Cutoff -Restore and diversify floodplain water bodies

e MS58: Togo Island/Palmyra Chute - Restore and diversify floodplain water bodies

e MSH9LA18: Yucatan Cut-off Dikes - Create, rehabilitate, and diversify secondary channels
e MS60: Gravel Bar near Middle Ground - Enhance main channel habitat diversity

e MS61: Yucatan Lake - Augment aquatic connectivity with the floodplain

e MS62: Grand Gulf Dikes - Enhance main channel habitat diversity

Completed or Underway Projects:
o LA20: Coffee Point Dikes - Augment aquatic connectivity with the floodplain (underway)

e MS57: Diamond Cutoff - Enhance main channel habitat diversity (underway)
e LA49: Yucatan Cutoff - Restore and diversify floodplain water bodies (underway)
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Reach #7: Lake Mary
River Miles: RM 360 — 322 (38 miles)

Description: The reach begins just above Natchez Island Dikes (just below Natchez, MS) and extends to
below the Lake Mary outlet and proposed Union Point dikes. Lake Mary and Glasscock Cutoff are the
major habitat features in this reach. Also included are secondary channels, river crossings and pools,
channels, old bendways and a wide batture that ranges 2.5-14 miles between the west levee and the high
ground on the east. Three Rivers Wildlife Management Area is also located in this reach. While there
are several notched dikes in the reach, there are no known surveyed reaches.

T&E Species: Four active interior least tern colonies have been observed in this reach and there is good
potential for pallid sturgeon. Critical Habitat for the Louisiana black bear has been designated in the
Tensas River Basin near this reach.

Public Access: Access from the boat ramp at Natchez Front and Lake Mary Road boat ramp.

LMRCC Projects: 13 projects have been identified in this reach — dike notching, improve aquatic
habitat, recreational access, chute restoration, lake restoration.

Create, rehabilitate, and diversify secondary channels (4 Projects)
Enhance main channel habitat diversity (4 Projects)

Restore and diversify floodplain water bodies (2 Projects)
Augment aquatic connectivity with the floodplain (1 Project)
Improve recreational access (2 Projects)

Project specifics noted on map:
e L A30: Natchez Island Dikes - Enhance main channel habitat diversity
e LA31: Old River Borrow Pits - Improve recreational access
e LA33: Red River WMA Road - Improve recreational access
e LAb52: Glasscock Cutoff - Restore and diversify floodplain water bodies
e MS73: Carthage Point Dikes - Create, rehabilitate, and diversify secondary channels
e MS74: Chevron near St Catherine Bend - Enhance main channel habitat diversity
e MS76: Old River - Create, rehabilitate, and diversify secondary channels
e  MS78: Jackson Point Dikes - Enhance main channel habitat diversity
e MS79: Inflow Lake Mary - Restore and diversify floodplain water bodies
e MS80: Lake Mary - Augment aquatic connectivity with the floodplain

Completed or Underway Projects:
e LA32: Fritz Island Dikes - Create, rehabilitate, and diversify secondary channels (underway)
e MS75: Warincott Landing Dikes - Create, rehabilitate, and diversify secondary channels (underway)
e MS77: Buck Island Dikes - Enhance main channel habitat diversity (underway)
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Reach #8: Raccourci Cutoff
River Miles: RM 300 — 265 (35 miles)

Description: The reach begins at the upper end of Raccourci Cutoff to St. Francisville, LA. First major
component of this reach is the Raccourci Cutoff and its associated batture. The cutoff extends nearly 14
miles and is connected to Monday Lake. Other lakes within the batture include Green, Sugar House,
Limeless, and Shaw Lakes. Sloughs, borrow pits, wetlands, extensive forested area, islands and side
channels also add complexity to this area. Second major component includes the Morganza Floodway
and Control Structure that can be operated to mitigate flooding in Baton Rouge, LA. Third major
component is the large expanse of batture along the east bank above St. Francisville, LA. A few small
tributaries (i.e., Bayou Sara) empty into the river in this area. Wetlands, small lakes, and sloughs add
habitat diversity throughout this mostly forested batture. In this reach, there are 1-10 miles between the
levees.

T&E Species: One active interior least tern colony has been observed in this reach. This reach overlies
part of the Upper Atchafalaya River Basin section of Critical Habitat for the Louisiana black bear.

Public Access: There is a boat ramp located about 5.5 miles upstream from the reach.
LMRCC Projects: Only three projects to improve recreational access were identified.
e Improve recreational access (3 Projects)
Project specifics noted on map:
e LA37: New Ramp near Tunica Hills WMA - Improve recreational access

e LAZ38: St. Francisville Boat Ramp - Improve recreational access
e LA39: New Roads Boat Ramp - Improve recreational access
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APPENDIX C

Aquatic Habitat Restoration Studies
Recommendation HRMP 2






Project ID Project Name Primary Project Focus Project State | Upper RM
AR42 Point Comfort Augment aquatic connectivity with the floodplair AR 548
AR43 Lake Paradise Augment aquatic connectivity with the floodplair AR 548
AR51 Lake Port Reconnection Augment aquatic connectivity with the floodplair AR 527
KY02 Upper Island 1 Dikes (Backwater) Augment aquatic connectivity with the floodplair KY 948
MS06 Midway Lake Augment aquatic connectivity with the floodplair MS 694
MS52 Chotard Lake Augment aquatic connectivity with the floodplair MS 461
MS65 Rodney Lake Assessment Augment aquatic connectivity with the floodplair MS 389
MS71 Giles Bend Augment aquatic connectivity with the floodplair MS 367
TNO1 Tiptonville Chute Augment aquatic connectivity with the floodplair TN 879
TNO6 Robert E. Everett Lake Augment aquatic connectivity with the floodplair TN 838
TN10 Nebraska Point Dikes Augment aquatic connectivity with the floodplair TN 815
TN13 Elmot Bar and Kate Aubrey Acq Augment aquatic connectivity with the floodplair TN 784
TN15 Cold Creek Chute Augment aquatic connectivity with the floodplair TN 783
TN33MS01 Mud & Horn Lake Complex Augment aquatic connectivity with the floodplair TN 725
TN34 Open Lake - Lower Forked Deer Acquisition Augment aquatic connectivity with the floodplair TN 801
ARO1 Tamm Bend Create, rehabilitate, and diversify secondary channels AR 821
AR02 Wright's Point Create, rehabilitate, and diversify secondary channels AR 820
ARO3 Island 25 Bend Create, rehabilitate, and diversify secondary channels AR 805
AR04 Island 27 Create, rehabilitate, and diversify secondary channels AR 800
AR16 Cat Island Create, rehabilitate, and diversify secondary channels AR 711
AR19 Commerce Dikes/Rabbit Island Create, rehabilitate, and diversify secondary channels AR 694
AR21MS15 Prairie Point Create, rehabilitate, and diversify secondary channels AR 669
AR22 Montezuma Towhead Create, rehabilitate, and diversify secondary channels AR 655
AR33 Head of Island 69/Below Knowlton Create, rehabilitate, and diversify secondary channels AR 616
AR34 Island 69 Dikes Create, rehabilitate, and diversify secondary channels AR 614
AR46 Leland Bar Create, rehabilitate, and diversify secondary channels AR 536
AR47 Leland and Whiskey Chutes Create, rehabilitate, and diversify secondary channels AR 537
AR50 Lake Port Towhead Create, rehabilitate, and diversify secondary channels AR 529
KY14 Kentucky Pt. Dikes Create, rehabilitate, and diversify secondary channels KY 888
LAO9 Cottonwood Bar SC Create, rehabilitate, and diversify secondary channels LA 471
LA23 Secondary Channel Opposite Cottage Bend 390 Create, rehabilitate, and diversify secondary channels LA 390
LA24 Browns Field Dikes Create, rehabilitate, and diversify secondary channels LA 388
MO11 Donaldson Point Create, rehabilitate, and diversify secondary channels MO 907
MO13 Island #11 Create, rehabilitate, and diversify secondary channels MO 882
MO15 Beaver Lake Create, rehabilitate, and diversify secondary channels MO 872
MO022 Boat Club Chute Create, rehabilitate, and diversify secondary channels MO 849
MO024 Island 18 Create, rehabilitate, and diversify secondary channels MO 836
MO25 Island 20 Create, rehabilitate, and diversify secondary channels MO 832
MO26 Flow to Ashland Towhead Create, rehabilitate, and diversify secondary channels MO 833
MO27 Island 15 Create, rehabilitate, and diversify secondary channels MO 853
MS10 Bordeaux Point Dikes Create, rehabilitate, and diversify secondary channels MS 682
MS11 Below Walnut Bend Dikes Create, rehabilitate, and diversify secondary channels MS 676.5
MS25 Cessions Towhead Create, rehabilitate, and diversify secondary channels MS 616
MS26 Island 70 Dikes Create, rehabilitate, and diversify secondary channels MS 609
MS48 Ajax Bar Dikes Create, rehabilitate, and diversify secondary channels MS 485
MS50 Arcadia Point Dikes Create, rehabilitate, and diversify secondary channels MS 471
MS53 Paw Paw Bend Create, rehabilitate, and diversify secondary channels MS 447
MS54LA13 Tarpley Island Dike (False Point Dikes) Create, rehabilitate, and diversify secondary channels MS 439.5
MS64LA22 Bondurant Towhead Dikes Create, rehabilitate, and diversify secondary channels MS 395
MS67LA25 Spithead Towhead Create, rehabilitate, and diversify secondary channels MS 387
MS69LA27 Waterproof Dikes Create, rehabilitate, and diversify secondary channels MS 378
MS70 Chevron below Fairchilds Bend RM371 Create, rehabilitate, and diversify secondary channels MS 371
MS82 Anconia Create, rehabilitate, and diversify secondary channels MS 528
TNO2 Lee Towhead Create, rehabilitate, and diversify secondary channels TN 859
TNO3 Hathaway Dikes Create, rehabilitate, and diversify secondary channels TN 855
TNO4 Blaker Towhead Create, rehabilitate, and diversify secondary channels TN 846
TNO7 Island 21, North End Create, rehabilitate, and diversify secondary channels TN 829
TNO8 Island 21 secondary Channel Create, rehabilitate, and diversify secondary channels TN 829
TN11AR05 Ashport Golddust Dikes Bar Create, rehabilitate, and diversify secondary channels AR 797
TN12AR06 Kate Aubrey Towhead Create, rehabilitate, and diversify secondary channels TN 791
TN26 Ensley Bar/Dismal Point Dikes Create, rehabilitate, and diversify secondary channels TN 726
TN27 Armstrong Bar Hydrology Create, rehabilitate, and diversify secondary channels TN 720
TN30 Plum Point Dikes Create, rehabilitate, and diversify secondary channels TN 786
TN31 Plum Point Acquisition Create, rehabilitate, and diversify secondary channels TN 790
MS72 Marengo Bend Create/rehabilitate wetlands MS 365
TN28 Armstrong Bar Acquisition Create/rehabilitate wetlands TN 720
ARO7 Island 30 Enhance main channel habitat diversity AR 787
AR15 Engineer's Bar Enhance main channel habitat diversity AR 734
AR18 Basket Bar Enhance main channel habitat diversity AR 699
AR20 St. Francis Dikes Enhance main channel habitat diversity AR 671
AR35 Henrico Dikes Enhance main channel habitat diversity AR 603
AR44 Tarpley Cutoff Enhance main channel habitat diversity AR 538
AR45 Point Chicot and Bachelor Bend Enhance main channel habitat diversity AR 540




AR52 Walnut Point Enhance main channel habitat diversity AR 525
MO01 Birds Point Sandbar Enhance main channel habitat diversity MO 953
MO12 Hotch Kiss Bend Enhance main channel habitat diversity MO 897
MO16 Stewart Towhead Enhance main channel habitat diversity MO 873
MO19 Across from Lee TH/ Isl 14 Enhance main channel habitat diversity MO 860
MO020 Robinson Bayou Enhance main channel habitat diversity MO 854
MO023 Caruthersville-Linwood Enhance main channel habitat diversity MO 846
MS03 Gravel Bar near Cat Island RM710 Enhance main channel habitat diversity MS 710
MS04 Pickett Dike Field Enhance main channel habitat diversity MS 705
MS07 Gravel Bar near Midway Lake RM693 Enhance main channel habitat diversity MS 693
MS09 Gravel Bar near Bordeaux Pt RM682 Enhance main channel habitat diversity MS 682
MS13 Flower Lake Bar Enhance main channel habitat diversity MS 668
MS14 Gravel Bar near Prairie Point RM 667 Enhance main channel habitat diversity MS 667
MS16 Montezuma Bar Enhance main channel habitat diversity MS 658
MS17 Friars Point Enhance main channel habitat diversity MS 652
MS27 Gravel Bar near Island 70 rm608 Enhance main channel habitat diversity MS 608
MS29 Smith Point Dikes Enhance main channel habitat diversity MS

MS37 Ashbrook Cutoff Enhance main channel habitat diversity MS 548
MS38 Ashbrook-Miller Bend Dikes Enhance main channel habitat diversity MS 548
MS40 Gravel Bar near Anconia RM528 Enhance main channel habitat diversity MS 528
MS47LA6 Ben Lomond Dikes Enhance main channel habitat diversity MS 488.5
MS51 Tennessee Bar Dikes Enhance main channel habitat diversity MS 467
MS55 Gravel Bar near Tarpley Island RM439 (near False Point) Enhance main channel habitat diversity MS 439
MS68 Chevron near Coles Island RM382 Enhance main channel habitat diversity MS 382
TN14 Keyes Point Dikes Enhance main channel habitat diversity TN 792
TNO9 Moss Island Acquisition Enhance terrestrial habitat TN 824
TN29 Open Lake - Obion River Enhance terrestrial habitat TN 817
AR17 Porter Lake Dikes Restore and diversify floodplain water bodies AR 703
AR41 Old River Restore and diversify floodplain water bodies AR 549.5
AR48 Beaver Lake Restore and diversify floodplain water bodies AR 534
AR49 Lake Lee Restore and diversify floodplain water bodies AR 529
LAO8 Borrow Pits near Stump Hole Restore and diversify floodplain water bodies LA 484
LA34 Red River WMA Borrow Pits Restore and diversify floodplain water bodies LA 327
LA36 Borrow Pits near Shreves Bar Restore and diversify floodplain water bodies LA 302.5
LA40 Devil's Swamp Restore and diversify floodplain water bodies LA 235
LA50MS89 Rodney Cutoff Restore and diversify floodplain water bodies LA - MS 390
LA51 Giles Cutoff Restore and diversify floodplain water bodies LA 370
MO14 Pt. Pleasant Chute Restore and diversify floodplain water bodies MO 878
MO018 Near Little Crypress Bend Restore and diversify floodplain water bodies MO 867
MS05 Old River Lake, Island 53 Restore and diversify floodplain water bodies MS 702
MS08 Old River Lake, Rabbit Island Restore and diversify floodplain water bodies MS 690
MS12 Duck, Mud, North, and Flower Lakes Restore and diversify floodplain water bodies MS 670
MS28 Old River Lake, Island 71 Restore and diversify floodplain water bodies MS 604
MS39 Lake Ferguson Restore and diversify floodplain water bodies MS 544
MS56 Lake Centennial Restore and diversify floodplain water bodies MS 438
MS66 Rodney Lake Weir Restore and diversify floodplain water bodies MS 387
MS84 Tunica Lake Restore and diversify floodplain water bodies MS 678
MS85 Hardin Point Cutoff Restore and diversify floodplain water bodies MS 678
MS88AR63 Ashbrook - Tarpley Cutoff Restore and diversify floodplain water bodies MS-AR 550
TNOS Island 18 Towhead Restore and diversity secondary channels TN 838
KYO1 Mayfield Creek Tributary enhancement KY 950
MS36 Black Bayou Tributary enhancement MS 551
MS63 Bayou Pierre Tributary enhancement MS 395
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