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Mississippi River

  Mekong River  Mississippi River
Length 4,900 km (3,050 mi)  3,765 km (2,340 mi)
Area 795,000 km2 (307,000 mi2) 3,240,000 km2 (1,25,000 mi2)

Coverage          41% of the U.S. (31 U.S. states)
Average Flow   18,000 cms (640,000 cfs)
Peak Flow         70,000 cms (2.4 million cfs, 2011)
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ROOM FOR THE RIVER
Morganza Floodway, 2011

Mississippi River & Tributaries Project

Presenter Notes
Presentation Notes
The MR&T project has four major features:1. Levees / Floodwalls  2. Floodways / Backwater Areas3. Channel improvement and stabilization4. Tributary basin improvementsFloodways1. Birds Point New Madrid        		133,000 acres	(Used 2x in 1937 and 2011) 2. West Atchafalaya Floodway 		154,000 acres	(Never been/not likely to be used) 	3. Morganza Floodway 	 	  	71,500 acres	(Used 2x in 1973 and 2011)4. Bonnet Carré Spillway 	                    		  7,600 acres	(Used 14x since 1932) 			    Total        366,100 acresBackwater Areas1. St. Francis  			500,000 acres 2. White River 			145,000 acres3. Yazoo 				634,000 acres4. Red River 				373,000 acres				     Total      1,652,000 acres			              Combined Total 2,018,100 acres
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NATURE-BASED SOLUTIONS

To advance our use of nature-based solutions, Mississippi Valley Division is now USACE’s latest Engineering With Nature proving ground. EWN is 
the intentional alignment of natural and engineering processes to efficiently and sustainably deliver economic, environmental and social benefits 
through collaboration.  Photo Credit: The Nature Conservancy

International Guidelines on the Use of Natural and 
Nature-Based Features for Flood Risk Management
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NATURE-BASED SOLUTIONS

Photo Credit: The Nature Conservancy

International Guidelines on the Use of Natural and 
Nature-Based Features for Flood Risk ManagementPrinciple 1 – Use a Systems Approach to Leverage Existing Components and Projects and 

Their Interconnectivity

Principle 2 – Engage Communities, Stakeholders, Partners, and Multidisciplinary Team 
Members to Develop Innovative Solutions

Principle 3 – Identify Sustainable and Resilient Solutions That Produce Multiple Benefits

Principle 4 – Anticipate, Evaluate, and Manage Risk in Project of System Performance

Principle 5 – Expect Change and Manage Adaptively

Guiding Principles
Holistic   Efficient & Cost Effective
A Systems Approach  Socially Responsive
Sustainable  Innovative
Science-Based  Adaptive
Collaborative
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Photo Credit: The Nature ConservancyPhoto Credit: LMRCC

Redman Point– Loosahatchie Bar Environmental 
Restoration Mississippi River near Memphis, Tennessee

Presenter Notes
Presentation Notes
A series of chevrons, or river training structures, in the Upper Mississippi River. Chevrons are designed to be an economically and ecologically sound alternative to routine dredging.Redman Point– Loosahatchie Bar Environmental Restoration Mississippi River near Memphis, Tennessee, United States This project is part of a landscape-scale conservation plan, “Restoring America’s Greatest River.” The primary objective for this project was to restore river flow to 11.25 miles of secondary channel habitats through the construction of 11 notches in 8 dikes, 1 chevron, and 2 roundpoints. Rock dikes constructed in the 1960s to keep flow contained in the main navigation channel led over time to the unintended consequences of decreased productivity of nesting interior least terns, restricted riverine fish movement, significant loss of aquatic habitat in areas outside of the main channel, and degraded river-connected wetlands. The project was conducted in a secondary channel area of the Mississippi River from 2008 to 2009 by the Lower Mississippi River Conservation Committee (LMRCC). The effort was primarily undertaken to improve recreational opportunities for the public and habitat conditions for wildlife; habitat for three federally listed species of wildlife in particular were targeted: the pallid sturgeon, the fat pocketbook mussel, and the interior least tern.The U.S. Army Engineer Research and Development Center fisheries team identified secondary channel habitats as essential to the lifecycles of three endangered species in the Lower Mississippi River: the interior least tern, the pallid sturgeon, and the fat pocketbook mussel. Conditions identified from life history and habitat studies were used by U.S. Army Corps of Engineers (USACE) Memphis District (MVM) engineers to develop engineering modifications that restored flows into these important habitats with no detrimental effects on the navigation and flood control missions. The MVM developed a small-scale, physical, moveable-bed model—or micro model—for this reach of the Mississippi River; the model was used to ascertain how to deliver modifications that would maximize the response to environmental changes while avoiding impacts to navigation. Using Natural Processes Environmental modifications were strategically located, allowing the river to naturally recreate a lowwater channel through the project area during seasonal high flows. This process will decrease the possibility of future sedimentation; the effort will also allow fish passage, increase the creation of natural habitat for a variety of fish and bird species, and provide additional recreational opportunities to the communityThe resulting habitat benefits not only the three endangered species, but also a host of recreational and commercial fish species, neotropical migratory birds, and migratory shorebirds. The project promotes naturebased tourism by providing recreational access into the 11.25-mile reach outside the navigation channel, which is near the large metropolitan area of Memphis, Tennessee. This project also provides opportunities for conservation education. Promoting Collaboration Using collaborative processes to organize and focus interests, stakeholders, and partners resulted in a project that provides benefits to a variety of ecological communities and human interests. This project was identified by a coalition of state and federal agencies, designed by USACE, funded by the U.S. Fish and Wildlife Service, and constructed by the LMRCC. The work was conducted in collaboration with the Mississippi River Trust, U.S. Geological Survey, U.S. Environmental Protection Agency, and U.S. Department of Agriculture Natural Resources Conservation Service.Environmental Pool ManagementModification to dam operations to improve ecological conditions and restore natural processes in the pools and reduce large and rapid fluctuations in pool levelHold water levels 1-3 ft lower than maximum regulated pool elevation over 30-40 days and raise graduallyReduced water level during grown season mimics natural cycleProduced over 400 hectares of vegetation per year Beneficial Use of Dredged MaterialMVS – Innovative River TrainingModifications to the shape and size of traditional river training to induce geomorphic processes to create habitat features that have been lost. Innovative modeling techniques developed to overcome existing modeling limitations.Pilot projects designed in conjunction with partner feedback. Monitoring and lessons learned applied to future projects. Regulating WorksMiddle Mississippi River, Missouri and Illinois, United StatesDesigning innovative river-training structures to achieve multiple benefits. The U.S. Army Corps of Engineers (USACE)–St. Louis District has a congressional mandate to maintain a safe and dependable navigation channel 2.7 meters deep and 91.4 meters wide, with more provided in bends, between the Mississippi River’s confluence with the Missouri River north of St. Louis, Missouri, and its confluence with the Ohio River at Cairo, Illinois. The district achieves this mandate through a combination of river-training structures, revetments, and removing rock obstructions from the bottom of the channel. By combining stakeholder feedback with numerical and physical modeling in an iterative design development framework, the St. Louis District has designed and constructed many innovative dike and revetment projects that ensure a sustainable navigation channel while maximizing social and economic benefits and creating diverse natural habitat. They successfully collaborated with local stakeholders for their project designs, ensuring understanding and agreement in the surrounding community, a process for which the physical models proved especially effective. The end result is a navigation channel sustained by river-training structures that provide additional value beyond conventional structures.Producing Efficiencies For many of the innovative structures constructed on the Middle Mississippi River, the district used an iterative design process that combined river engineering with stakeholder feedback. The team then tested these joint alternatives with a combination of numerical and physical models. Model testing allowed design enhancements to maximum social, economic, and environmental benefits and prevented costly real-world installation mistakes. Models and field data analysis also ensured that there were no unintended adverse consequences of the project. Because of this, the cost-efficient process avoided unforeseen outcomes that would have disrupted commerce and recreation along the river. Using Natural Processes River-training structures increase channel constriction and redirect flow to increase a sand-and-gravel riverbed’s natural tendency to self-scour, providing additional depth to maintain navigation at low stages. The unconventional river-training structure designs introduce additional geometric complexity to increase connectivity, induce additional scour, or redirect more flow in beneficial ways. A chevron, for example, concentrates overtop flow to scour a plunge pool, leading to deposition downstream that sometimes results in an ephemeral island. Likewise, stone mounds maintain the upstream-to-downstream connectivity for fish passage, unlike traditional dikes, while promoting scour and thus vertical bed diversity around each mound. Benefits The naturally river-scouring features the district installed saved thousands in taxpayer dollars by reducing the need for periodic dredging of the channel. The installed features also preserve or enhance critical side-channel habitat and created diverse, all-new habitat, important for the rivers’ communities of fish and benthic invertebrates. For example, the chevrons in the St. Louis Harbor substantially reduced dredging needs; increased reliable port access; and created an abundance of habitat, including deep slack water, ephemeral sandbars, and a secondary channel. The structure designs further achieve the district’s goal of maintaining the waterway while enhancing biodiversity in the region. Promoting Collaboration The district’s success is largely due to efforts to engage with local partners and stakeholders. In addition to project-specific outreach, the Regulating Works Project organizes a regular coordination trip by boat down the Middle Mississippi. This is a chance for river engineers, environmental regulators, and concerned stakeholders to meet, to provide interdisciplinary project updates, and to communicate about the wider needs for river management. These meetings result in new ideas for additional river-training structures, identify potential project sites, and promote a better general understanding of viewpoints by developing relationships. 
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NAVIGATION AND ECOSYSTEM SUSTAINABILITY PROGRAM (NESP)

Dual-purpose authorization to improve navigation and ecosystem 
restoration of the Upper Mississippi River and Illinois Waterway 
7 Locks – New 1,200-foot locks at Locks 20-25, Peoria & LaGrange
Mooring Cells
Fish Passage structures – Locks 4, 8, 19, 22, and 26
Water Level Management
Ecosystem Restoration and Forest Management Features
 Photo Credit: Upper Mississippi River Basin Association

Presenter Notes
Presentation Notes
Authorized in 2007 by CongressLock and Dam 25 Major RehabilitationLock and Dam 22 Fish PassageTotal cost 1,717M in 2007 dollarsWRDA 2007 PL 110-114The Navigation and Ecosystem Sustainability Program (NESP) is a comprehensive and integrated plan for meeting current and future shipping demands, stimulating economic growth, and improving the health and resilience of the river ecosystem. NESP forges allegiances – allies who gave Congress a solution, a hard-fought consensus.  NESP gives us solutions and an extraordinary vision for integrated, multi-purpose management.  NESP will build a second, 1,200-foot navigation chamber at locks 20-25 on the Mississippi River and at La Grange and Peoria locks on the Illinois Waterway that will increase the river’s reliability by adding redundancy with two lock chambers and reduce costs for shippers and consumers by increasing efficiency of lock transit times.  Small scale measures (guidewall extensions and mooring cells) will also improve navigation efficiency and safety while minimizing environmental implications.  NESP will improve conditions for fish and wildlife through the construction of fish passage, modified dam operations to restore natural river level variability, backwater and island habitat, side channel reconnections, among other projects.  Collectively, these restoration activities will helps ensure thousands of species of birds, fish and other wildlife continue to thrive in their natural habitats in and along the Mississippi River. NESP will protect wetlands and lakes from fluctuating water levels and high sedimentation, recreate islands to provide refuge and food for many species of fish and wildlife, and restore natural diversity of water velocities and depths to improve fish habitat. Projects help protect against threats from invasive species, including Asian carp, that outcompete native fish and wildlife for food sources and limited habitat. Still more projects restore forest health and diversity.NESP enjoys consensus among diverse stakeholders and bipartisan and bicameral support among Congress as well as steadfast commitment by the Governors of the five Upper Mississippi River basin states.Key Documents and LinksProgrammaticNESP AuthorizationUSACE NESP Web PageInteragency ConsultationCoordinating Committee (NECC)UMRBA Statements2014 Joint Governors’ LetterEcosystem Planning (2009-2011 Reach Planning)Navigation Planning (2010 Lock Sequencing Letter, Capital Investment Strategy and Letters)Programmatic Arrangements and PlanningStaff ContactLaura TalbertHistory and AuthorizationHistoric and anticipated increases in shipping on the Upper Mississippi River and Illinois Waterway prompted the Corps to evaluate the merits of investing federal funds to expand the capacity of the river's navigation infrastructure.  In 1993, following a favorable reconnaissance-level study, USACE initiated the Navigation Feasibility Study to address and evaluate ongoing problems to navigation, notably the congestion at the busiest locks, growing usage, an aging system.Consistent with the Principles and Guidelines governing water resources planning, the study employed a 50-year time horizon running through 2050. This proposal for several second lock chambers was viewed as a strong federal commitment to maintain navigation on the river. This spurred a renewed push for addressing the systemic impacts associated with the construction and operation of the 9-foot navigation channel. UMRBA and USFWS underscored that the Navigation Study would set the future course for both commercial navigation and environmental integrity of the river system for years to come. “The resulting infrastructure investments will reaffirm the future of the river as a regulated pooled system. The significance of this decision cannot be overstated.” Therefore, the states and USFWS put forward that the Feasibility Study comprehensively address not only tow-induced impacts, but the total scope of navigation system impacts, including infrastructure, operation, maintenance, water level, dredging, disposal, and secondary development impacts.  UMRBA asserted that the study should “embrace” a more comprehensive set of environmental issues associated with the existence and operation of the navigation infrastructure. Following nearly a decade of considerable controversy and deliberation associated with traffic projections and environmental mitigation, the Chief of Engineers expanded the Feasibility Study’s scope in 2001 to also address ecosystem restoration with a vision “to seek long-term sustainability of the economic uses and ecological integrity of the UMRS.” The Upper Mississippi River System Navigation Feasibility Study, published in 2004, presented a Recommended Plan to construct a combination of new locks, lock extensions, small scale and nonstructural navigation improvements, and ecosystem restoration measures, with a total estimated cost of $7.7 billion.  This includes $2.4 billion for navigation-related measures and $5.3 billion for ecosystem restoration. Consistent with its adaptive implementation approach, the Recommended Plan also identified a First Increment for initial authorization.  With a total cost of $3.34 billion, the First Increment Plan included the navigation improvements and associated mitigation identified in 1-4 above ($1.878 billion), as well as the first 15 years of the 50-year restoration plan ($1.462 billion).Congress enacted the UMRS Navigation Feasibility Study’s First Increment Plan in its 2007 Water Resources Development Act (WRDA) that is known as the Navigation and Ecosystem Sustainability Program (NESP).  Congress did not modify the First Increment Plan in any major way, other than updating the funding levels somewhat and including language requiring comparable implementation rates for the navigation and restoration projects.  NESP’s authorized funding levels are as follows:  $1.948 billion for the seven new locks, $256 million for the mooring cells and switchboats, $1.717 billion for the 15-year ecosystem restoration program, and $10.42 million annually for long term resource monitoring. The ecosystem restoration package includes the construction of multiple fish passages, 65 backwater and island enhancements, 29 side channel reconnections and 92 modifications to channel structures as well as through the modified operations of dams that better mimic natural, seasonal water levels. NESP's authorization is available here.  While the Administration has declined to budget for NESP, USACE did issue implementation guidance for NESP in July 2008.  The guidance provided detailed direction for executing the program, addressing questions such as advisory groups and how to ensure comparable progress. The guidance is linked here. 
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NAVIGATION AND ECOSYSTEM SUSTAINABILITY PROGRAM (NESP)
Mooring Cells for
Navigation Efficiency &
Shoreline Protection
 

Presenter Notes
Presentation Notes
Two flotillas waiting along the bank in an unofficial mooring area near Upper Mississippi River RM 340.5. The AIS signal density map (i.e., heatmap) overlaid on satellite imagery was created using AISAP software. In the heatmap, bright yellow and white colors indicate greater relative signal density, while purple and blue tones indicate lower relative signal density within the visible area. RESULTS: The unofficial mooring area polygons identified in this study varied in shape and size. Table 2 lists the number of unofficial mooring area polygons identified within each area. The Authorized in 2007 by CongressLock and Dam 25 Major RehabilitationLock and Dam 22 Fish PassageTotal cost 1,717M in 2007 dollarsWRDA 2007 PL 110-114There’s a new cell going in downstream of Lock and Dam 14 near LeClaire, Iowa. This structure to whichbarges will tie up while waiting for a lock to be open is the first of what’s known as small-scale measuresto help navigation barges traverse the Mississippi River more efficiently. The goal is to save time andthus money for those producing and hauling goods from this fertile Midwestern farmland region—and moneytoo for those who will eventually purchase these goods.Small-scale measures are one key component of the Navigation and Ecosystem Sustainability Program.They denote projects and processes that can be implemented relatively quickly to help with river congestionas teams move through the design and construction of larger, more complicated new locks. There are nine ofthese mooring facilities in the works, one nearing completion and use by barges navigating the river. Eightothers are in the planning stage.Despite the name, the impact of mooring facilities isn’t necessarily small, says Andrew Goodall, projectmanager for NESP. While early time estimates predict a savings of five to 10 minutes per each barge that “locksthrough,” the time varies by how big the bottleneck is and how close barges are (or aren’t) waiting for locks now.“One is almost built, and we’ll be able to see pretty quickly with that one what a difference these can make,”Goodall said.At the most extreme location, barges wait for the lock about four miles from the lock itself while the mooringfacility proposed there would be just a quarter mile upstream. That, team members estimate, could savealmost the 1½-hour time it takes for a waiting barge to enter the cleared lock. Benefits increase even morewhen multiple barges are waiting.As soon as the first mooring facility is complete and in use, NESP teams will work with the U.S. ArmA time savings of just five minutes per lockage still translates toa significant annual savings to the economy, team members say.Congress first authorized construction of the mooring facilities in the 2007 Water Resources DevelopmentAct. There, mooring facilities are described as structures to which a vessel might temporarily anchor. They’llvary between circular cells filled with earth and concrete and “dolphins” made up of steel pilings. Which isused depends on the structure of the river bottom at a given location.Navigation industry leaders worked with the Corps to identify the locks that might most benefit frommooring facilities to reduce commercial traffic delays. The initial list of 20 locations was pared down andprioritized, in part through use of heat maps that show the unofficial mooring areas barges are using now.In addition to saving time on each lockage, the mooring structures will help to reduce unintended consequencesto the environment, notes team member Breann Popkin. Barge operators often ground their boatsas they wait along a shoreline that’s often significant in terms of endangered habitat or cultural resources.NESP is the first Corps program in the nation to have a dual purpose, in this case one that mirrors Congress’sdeclaration of the Mississippi River system as both a nationally significant ecosystem and nationally significantcommercial navigation system. This system is used to transport more than 60 percent of America’s corn andsoybeans through these often congested locks; it’s also a globally important flyway for some 300 bird speciesand is comprised of some 2.7 million acres of bottomland forest, islands, backwaters and side channels thatare home to multiple mammal and fish species and some 50 types of mussels.Having the waiting barges tied off in the water, along specifically designated spots, will reduce shorelineerosion and will protect trees to which they may anchor and shoreline mussel beds that often contain rareand endangered species.“These will give barges a designated place to wait that will have no impacts to things like mussel speciesas far as prop wash,” Popkin said. “They won’t be bumping up against those natural resources causing degradation.”—The Navigation and Ecosystem Sustainability Program (NESP) is a comprehensive and integrated plan for meeting current and future shipping demands, stimulating economic growth, and improving the health and resilience of the river ecosystem. NESP forges allegiances – allies who gave Congress a solution, a hard-fought consensus.  NESP gives us solutions and an extraordinary vision for integrated, multi-purpose management.  NESP will build a second, 1,200-foot navigation chamber at locks 20-25 on the Mississippi River and at La Grange and Peoria locks on the Illinois Waterway that will increase the river’s reliability by adding redundancy with two lock chambers and reduce costs for shippers and consumers by increasing efficiency of lock transit times.  Small scale measures (guidewall extensions and mooring cells) will also improve navigation efficiency and safety while minimizing environmental implications.  NESP will improve conditions for fish and wildlife through the construction of fish passage, modified dam operations to restore natural river level variability, backwater and island habitat, side channel reconnections, among other projects.  Collectively, these restoration activities will helps ensure thousands of species of birds, fish and other wildlife continue to thrive in their natural habitats in and along the Mississippi River. NESP will protect wetlands and lakes from fluctuating water levels and high sedimentation, recreate islands to provide refuge and food for many species of fish and wildlife, and restore natural diversity of water velocities and depths to improve fish habitat. Projects help protect against threats from invasive species, including Asian carp, that outcompete native fish and wildlife for food sources and limited habitat. Still more projects restore forest health and diversity.NESP enjoys consensus among diverse stakeholders and bipartisan and bicameral support among Congress as well as steadfast commitment by the Governors of the five Upper Mississippi River basin states.Key Documents and LinksProgrammaticNESP AuthorizationUSACE NESP Web PageInteragency ConsultationCoordinating Committee (NECC)UMRBA Statements2014 Joint Governors’ LetterEcosystem Planning (2009-2011 Reach Planning)Navigation Planning (2010 Lock Sequencing Letter, Capital Investment Strategy and Letters)Programmatic Arrangements and PlanningStaff ContactLaura TalbertHistory and AuthorizationHistoric and anticipated increases in shipping on the Upper Mississippi River and Illinois Waterway prompted the Corps to evaluate the merits of investing federal funds to expand the capacity of the river's navigation infrastructure.  In 1993, following a favorable reconnaissance-level study, USACE initiated the Navigation Feasibility Study to address and evaluate ongoing problems to navigation, notably the congestion at the busiest locks, growing usage, an aging system.Consistent with the Principles and Guidelines governing water resources planning, the study employed a 50-year time horizon running through 2050. This proposal for several second lock chambers was viewed as a strong federal commitment to maintain navigation on the river. This spurred a renewed push for addressing the systemic impacts associated with the construction and operation of the 9-foot navigation channel. UMRBA and USFWS underscored that the Navigation Study would set the future course for both commercial navigation and environmental integrity of the river system for years to come. “The resulting infrastructure investments will reaffirm the future of the river as a regulated pooled system. The significance of this decision cannot be overstated.” Therefore, the states and USFWS put forward that the Feasibility Study comprehensively address not only tow-induced impacts, but the total scope of navigation system impacts, including infrastructure, operation, maintenance, water level, dredging, disposal, and secondary development impacts.  UMRBA asserted that the study should “embrace” a more comprehensive set of environmental issues associated with the existence and operation of the navigation infrastructure. Following nearly a decade of considerable controversy and deliberation associated with traffic projections and environmental mitigation, the Chief of Engineers expanded the Feasibility Study’s scope in 2001 to also address ecosystem restoration with a vision “to seek long-term sustainability of the economic uses and ecological integrity of the UMRS.” The Upper Mississippi River System Navigation Feasibility Study, published in 2004, presented a Recommended Plan to construct a combination of new locks, lock extensions, small scale and nonstructural navigation improvements, and ecosystem restoration measures, with a total estimated cost of $7.7 billion.  This includes $2.4 billion for navigation-related measures and $5.3 billion for ecosystem restoration. Consistent with its adaptive implementation approach, the Recommended Plan also identified a First Increment for initial authorization.  With a total cost of $3.34 billion, the First Increment Plan included the navigation improvements and associated mitigation identified in 1-4 above ($1.878 billion), as well as the first 15 years of the 50-year restoration plan ($1.462 billion).Congress enacted the UMRS Navigation Feasibility Study’s First Increment Plan in its 2007 Water Resources Development Act (WRDA) that is known as the Navigation and Ecosystem Sustainability Program (NESP).  Congress did not modify the First Increment Plan in any major way, other than updating the funding levels somewhat and including language requiring comparable implementation rates for the navigation and restoration projects.  NESP’s authorized funding levels are as follows:  $1.948 billion for the seven new locks, $256 million for the mooring cells and switchboats, $1.717 billion for the 15-year ecosystem restoration program, and $10.42 million annually for long term resource monitoring. The ecosystem restoration package includes the construction of multiple fish passages, 65 backwater and island enhancements, 29 side channel reconnections and 92 modifications to channel structures as well as through the modified operations of dams that better mimic natural, seasonal water levels. NESP's authorization is available here.  While the Administration has declined to budget for NESP, USACE did issue implementation guidance for NESP in July 2008.  The guidance provided detailed direction for executing the program, addressing questions such as advisory groups and how to ensure comparable progress. The guidance is linked here. Lock 14 Lower Federal Mooring Cell, located in Pool 15, UMR Mile 491.9, became available for use on September 25, 2024.��The Mississippi Valley Division (US Army Corps of Engineers) U.S. Army Corps of Engineers, Rock Island District mooring cell was part of a #NESP navigation upgrade. The project's goal is to allow vessels to tie up and wait closer to the lock, ultimately reducing the approach time to get into Lock 14.UPPER MISSISSIPPI�NEW MOORING CELL�UMR Mile 491.9, Pool 15The new mooring cell in Pool 15 is complete pending concrete cure time and will be available for use beginning 25 September 2024. This cell is identified as “Lock 14 Lower Federal Mooring Cell"   in the electronic navigation chart. //signed//�Barnes, Andrew G,�Chief, Lock and Dam Section Mississippi River ProjectMETHOD: MVR staff provided a list of potential mooring areas, which included information on whether the proposed mooring cell area was upstream or downstream from a lock. AIS position data were acquired from the USCG NAIS archive. The AIS data spanned from 1 January 2019 through 1 July 2022, and the sampling rate was 15 seconds. The AIS data were then loaded into the AIS Analysis Package (AISAP) software (USACE-ERDC 2018) for analysis. The first area of interest (AOI) geospatial filter applied to the data was a 20-mile search area upstream or downstream from the lock in the direction of the proposed mooring cell; this information was provided by MVR staff based on knowledge of the area. In other locations, a different search-area distance may be appropriate. The results of applying this filter were a series of AIS position reports from the study period. These were visualized as a signal density map (i.e., heatmap). Figure 1 shows the LD10 search area and AIS heatmap; the large green polygon defines the search area. The hot spots of greater relative signal density within each search area appear as brighter yellow or white colors, with purple and blue tones indicating lower relative signal density. Hot spot areas were examined in greater detail to outline the boundary of the hot spot. Any hot spot that appeared next to a terminal or dock on the satellite imagery basemap was excluded because it did not represent an unofficial waiting area along the riverbank, which is what this project sought to identify. 
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NAVIGATION AND ECOSYSTEM SUSTAINABILITY PROGRAM (NESP)

Photo Credit: Upper Mississippi River Basin Association

Woody Bundles: Installing separate woody bundles in 
pools or incorporating wood into stone structures 
dissipate flow energy, resulting in channel stability and 
improved fish habitat. Bundles provide refuge and 
enhances substrate diversity for macroinvertebrate 
growth in support of wildlife goals.

Presenter Notes
Presentation Notes
1239 river miles within Study area~2.5 million acres of habitat across 5 statesNESP Ecosystem restoration measuresTopographic site diversityFloodplain restorationShoreline protectionDike modification and side channel restorationIsland restorationBackwater dredgingPROGRAM PURPOSEThe purpose of the Navigation and Ecosystem Sustainability Program is to improve efficiency and capacity of the nationally significant Upper Mississippi River – Illinois Waterway (UMR-IWW) navigation system while protecting preserving and enhancing the structure, diversity, and function of this nationally significant ecosystem. This multi-use resource supports an extensive navigation system (made up of 1,200 miles of 9' channel and 37 lock and dam sites), a diverse ecosystem (2.7 million acres), floodplain agriculture, recreation, and tourism.The locks that help tows navigate the Mississippi and Illinois rivers are antiquated – increasing costs, safety risks and lost market opportunities. From an ecological perspective, the floodplain is degraded, islands are eroded, backwaters are filled, and the rivers’ natural flows have been disrupted.Investment in small scale navigation efficiency projects, new locks, and ecosystem restoration projects will help ensure that the UMR-IWW remains a functioning, living, and thriving river system.PROGRAM HISTORYTransportation, boating, fishing, and myriad other business and recreational uses of the Upper Mississippi River and Illinois Waterway (UMR-IWW) provide approximately $1 billion dollars annually in net benefits to the nation's economy. Equally important is the high environmental value these rivers provide the nation. Balancing these combined, and sometimes conflicting, factors make managing the river system challenging, with many individuals and organizations championing great and varying interests.In view of these considerations, the U.S. Army Corps of Engineers conducted the Upper Mississippi River - Illinois Waterway System Navigation Feasibility Study to determine the best way to manage the UMRS in a manner which balances economic, environmental, social, and political needs. This study took a systems approach, since changes in one part of the system may have an impact elsewhere in the system.Under the study, the Rock Island District, St. Louis District and St. Paul District of the U.S. Army Corps of Engineers investigated the feasibility of navigation improvements to eight locks and 348 miles of the Illinois Waterway and 29 locks and 854 miles of the Upper Mississippi River. The feasibility of ecosystem enhancement and restoration on both rivers was also investigated.The study determined the location and appropriate sequencing of any needed navigation improvements and ecosystem projects on the two rivers and prioritized these capital investments for the first half of the next century. The study also included a system-wide environmental assessment leading to the completion of a system Environmental Impact Statement. The Navigation and Ecosystem Sustainability Program (NESP) is a comprehensive and integrated plan for meeting current and future shipping demands, stimulating economic growth, and improving the health and resilience of the river ecosystem. NESP forges allegiances – allies who gave Congress a solution, a hard-fought consensus.  NESP gives us solutions and an extraordinary vision for integrated, multi-purpose management.  NESP will build a second, 1,200-foot navigation chamber at locks 20-25 on the Mississippi River and at La Grange and Peoria locks on the Illinois Waterway that will increase the river’s reliability by adding redundancy with two lock chambers and reduce costs for shippers and consumers by increasing efficiency of lock transit times.  Small scale measures (guidewall extensions and mooring cells) will also improve navigation efficiency and safety while minimizing environmental implications.  NESP will improve conditions for fish and wildlife through the construction of fish passage, modified dam operations to restore natural river level variability, backwater and island habitat, side channel reconnections, among other projects.  Collectively, these restoration activities will helps ensure thousands of species of birds, fish and other wildlife continue to thrive in their natural habitats in and along the Mississippi River. NESP will protect wetlands and lakes from fluctuating water levels and high sedimentation, recreate islands to provide refuge and food for many species of fish and wildlife, and restore natural diversity of water velocities and depths to improve fish habitat. Projects help protect against threats from invasive species, including Asian carp, that outcompete native fish and wildlife for food sources and limited habitat. Still more projects restore forest health and diversity.NESP enjoys consensus among diverse stakeholders and bipartisan and bicameral support among Congress as well as steadfast commitment by the Governors of the five Upper Mississippi River basin states.Key Documents and LinksProgrammaticNESP AuthorizationUSACE NESP Web PageInteragency ConsultationCoordinating Committee (NECC)UMRBA Statements2014 Joint Governors’ LetterEcosystem Planning (2009-2011 Reach Planning)Navigation Planning (2010 Lock Sequencing Letter, Capital Investment Strategy and Letters)Programmatic Arrangements and PlanningStaff ContactLaura TalbertHistory and AuthorizationHistoric and anticipated increases in shipping on the Upper Mississippi River and Illinois Waterway prompted the Corps to evaluate the merits of investing federal funds to expand the capacity of the river's navigation infrastructure.  In 1993, following a favorable reconnaissance-level study, USACE initiated the Navigation Feasibility Study to address and evaluate ongoing problems to navigation, notably the congestion at the busiest locks, growing usage, an aging system.Consistent with the Principles and Guidelines governing water resources planning, the study employed a 50-year time horizon running through 2050. This proposal for several second lock chambers was viewed as a strong federal commitment to maintain navigation on the river. This spurred a renewed push for addressing the systemic impacts associated with the construction and operation of the 9-foot navigation channel. UMRBA and USFWS underscored that the Navigation Study would set the future course for both commercial navigation and environmental integrity of the river system for years to come. “The resulting infrastructure investments will reaffirm the future of the river as a regulated pooled system. The significance of this decision cannot be overstated.” Therefore, the states and USFWS put forward that the Feasibility Study comprehensively address not only tow-induced impacts, but the total scope of navigation system impacts, including infrastructure, operation, maintenance, water level, dredging, disposal, and secondary development impacts.  UMRBA asserted that the study should “embrace” a more comprehensive set of environmental issues associated with the existence and operation of the navigation infrastructure. Following nearly a decade of considerable controversy and deliberation associated with traffic projections and environmental mitigation, the Chief of Engineers expanded the Feasibility Study’s scope in 2001 to also address ecosystem restoration with a vision “to seek long-term sustainability of the economic uses and ecological integrity of the UMRS.” The Upper Mississippi River System Navigation Feasibility Study, published in 2004, presented a Recommended Plan to construct a combination of new locks, lock extensions, small scale and nonstructural navigation improvements, and ecosystem restoration measures, with a total estimated cost of $7.7 billion.  This includes $2.4 billion for navigation-related measures and $5.3 billion for ecosystem restoration. Consistent with its adaptive implementation approach, the Recommended Plan also identified a First Increment for initial authorization.  With a total cost of $3.34 billion, the First Increment Plan included the navigation improvements and associated mitigation identified in 1-4 above ($1.878 billion), as well as the first 15 years of the 50-year restoration plan ($1.462 billion).Congress enacted the UMRS Navigation Feasibility Study’s First Increment Plan in its 2007 Water Resources Development Act (WRDA) that is known as the Navigation and Ecosystem Sustainability Program (NESP).  Congress did not modify the First Increment Plan in any major way, other than updating the funding levels somewhat and including language requiring comparable implementation rates for the navigation and restoration projects.  NESP’s authorized funding levels are as follows:  $1.948 billion for the seven new locks, $256 million for the mooring cells and switchboats, $1.717 billion for the 15-year ecosystem restoration program, and $10.42 million annually for long term resource monitoring. The ecosystem restoration package includes the construction of multiple fish passages, 65 backwater and island enhancements, 29 side channel reconnections and 92 modifications to channel structures as well as through the modified operations of dams that better mimic natural, seasonal water levels. NESP's authorization is available here.  While the Administration has declined to budget for NESP, USACE did issue implementation guidance for NESP in July 2008.  The guidance provided detailed direction for executing the program, addressing questions such as advisory groups and how to ensure comparable progress. The guidance is linked here. 
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Key Facts
• Opened January 1985
• Connects the Tennessee River to the Tombigbee River via a 29-mile-long (47 km) channel cut 
across the terrain dividing the two watersheds
• 234 miles (377 km) long, 300 feet (90m) wide by 9 feet (3m) deep transportation artery
• 10 locks, each measuring 110 feet (34m) by 600 feet (183m), providing a lift of 341 feet (104m)
• Shortened shipping distances for many inland ports by over 800 miles (1287 km)
• 150 million cubic yards of earth had to be removed, about 1.5x more than for the Suez Canal.

TENNESSEE-TOMBIGBEE WATERWAY

Presenter Notes
Presentation Notes
River Section – The most densely developed stretch of the Tenn-Tom, the River Section, is 149 miles long and includes four locks and dams. To create this stretch a channel 9 feet deep and 300 feet wide was dredged in the Tombigbee River and more than 30 cutoffs were constructed to eliminate many severe bends.Canal Section – The Tombigbee River takes such a twisting route through this area that the Army Corps of Engineers chose to bypass the river altogether. A series of five locks form relatively small lakes to help minimize environmental impacts. The 44-mile-long man-made levee on the RDB separates the river from the canal, preventing its inundation and destruction. Failure of the levee would not only flood the adjacent land to the west but would also drain the canal of all water.The breadth of the cut at the top is nearly ½ mile, and the average depth of excavation was 50 feet.The locking through of waterway traffic is handled through the operation of a control panel in the lock master's building. To fill the 110 x 600 foot chamber, the gates at both ends must be closed and aligned. The chamber fills by force of gravity and takes about 10 minutes to fill. It takes about 14 million gallons of water to fill the chamber.If you dig history, you’ll love how engineers excavated nearly 100-million dump truck loads of soil to connect the Tennessee and Tombigbee Rivers, opening a new passageway to the Gulf of Mexico in 1985.As the U.S. Army Corps of Engineers Nashville District celebrates its 130th Anniversary in 2018, the organization is highlighting various projects that developed the region’s waterways for flood risk reduction and navigation, including the historic role the district played in building the largest civil works project ever constructed in the United States.According to the book “Engineers on the Twin Rivers” by Dr. Leland R. Johnson, before the Corps of Engineers constructed the Tennessee-Tombigbee Waterway, a navigable inland water route from Mobile Bay up the Alabama and Tombigbee rivers to Columbus, Miss., “abruptly ended a few maddening miles from the Tennessee River.” When the Tennessee-Tombigbee Waterway opened in 1985, it established a southern route from the Tennessee River that shortened the journey from Muscle Shoals to New Orleans via the Mississippi River from 1,121 miles to 647 miles on the new waterway, Johnson wrote.President Richard M. Nixon and Alabama Gov. George Wallace participated in the groundbreaking for the construction of the waterway May 25, 1971. The Mobile and Nashville Districts built the 234-mile waterway from 1972 to 1984.The Mobile District constructed the southern 195 miles of the waterway, including nine locks and dams.  The team from Mobile handled what was known as the “River” and “Canal” sections of the project.  The Nashville District excavated the northern 29 miles of the project, including the massive 27-mile divide cut, which connected the waterway with Pickwick Lake on the Tennessee River, and constructed Bay Springs Lock and Dam in Dennis, Miss. Congress renamed the project the Jamie L. Whitten Lock and Dam June 6, 1997 in honor of the former U.S. representative who greatly supported the construction of the waterway.The Corps excavated nearly 310 million cubic yards of soil during the 12-year project.  In comparison, 210-million cubic yards of earth were removed from the Panama Canal.Tom Cayce, who retired as the deputy chief of Planning, Programs and Project Management for the Nashville District in 2011, spoke about the waterway at the dedication of the Tennessee-Tombigbee Waterway Transportation Museum in Columbus, Miss., Feb. 6, 2015.  Cayce said during the construction, he mostly helped with environmental aspects in planning and with budgetary documents and requests in support of the project.“It was the number one project in our district as well as the Mobile District too,” Cayce said.Don Waldon, administrator of the Tennessee-Tombigbee Waterway Development Authority from 1984 until his retirement in 2005, also attended the museum dedication and recollected about the project being the first large one to be constructed in accordance with the provisions of the National Environmental Policy Act of 1969.“As a result of that, we were sued twice essentially by railroads that were opposed to the waterway because of being a competitive mode,” Waldon said.The project weathered the litigation as well as political and environmental opposition.  Ultimately, design changes accommodated environmental quality as mandated by NEPA.Waldon stressed that the Mobile and Nashville Districts were able to coordinate and obligate more than $100 million each year, a huge amount in the 1970s and 80s, and complete the waterway in 12 years at a total cost of $2 billion. The Army Corps of Engineers built the Tenn-Tom and divides it into three sections: The Divide, Canal and River Sections.The 39 mile Divide Section connects Pickwick Lake in the Tennessee Valley to Big Springs Lake in the Tombigbee Valley, all at the same water level - like two big bathtubs in the same room that some kid with engineering dreams might connect with a big pipe. The Corps would probably cringe at this description, but this 24 mile cut, from mile 444 to 420, looks like a big, well-manicured ditch. It’s tiered back to a half mile width at the top with scores of "Dredge Material Placement Areas" that evoke images of buried Mayan cities occasionally glimpsed through the trees . At water level it’s 280 feet wide with a 9 foot deep channel. It took 8 years to move 1½ times as much dirt as the 120 mile Panama Canal. The Divide section is straight as an arrow, which gives pleasure boaters ample time for anxiety to set in after sighting the occasional tow barge approaching them. At mile 427.5 there’s a lonely memorial to the razed town of Holcut, a reminder of the sacrifices made for these monumental projects.The whopper 84 foot deep Jamie Whitten Lock at mile 411.9 marks the southern end of the Divide Section. Being lowered in that lock feels like a slow, dark and wet descent into hell. It doesn’t help that it leaks more than any of the other locks. Interestingly, Whitten Lock has no dam or overflow mechanism. It depends on Pickwick Lock & Dam, some 40 miles away on the Tennessee River to control its water level.The Tenn-Tom was the first large project constructed after the National Environment Policy Act (NEPA) of 1969. The terrain is flatter than the Tennessee Valley but original plans for the 46 mile long Canal Section probably envisioned large dam(s) like those of the TVA era. Instead, to accommodate the NEPA, the Corps built a lower profile canal, 5 locks and a 50 mile levee along the route’s west side with the dug material to separate it from, and protect, the headwaters of the Tombigbee River.The Canal Section looks very much like the Divide Section just below each lock, straight and narrow. Above the locks, ‘pools’ formed by the levee on the west side and levees or natural embankments on the east, provide enough depth for navigation. The pools submerge the canal under them. In places the pools look like lakes but boating outside the canal channel can end abruptly and embarrassingly in shallow water.From a satellite view, the little streams of the Tombigbee River watershed to the west of the Canal look like a bowl of wet spaghetti noodles. The Wilkens Pool funnels any extra water into that bowl at mile 376.7. The Corps still owns the land, so it is an undeveloped, impressive and continuing mitigation of the Tenn-Tom construction. Government can get it right if it wants or is forced to.The Tombigbee finally flows into the waterway at the end of the levee, mile 366.3, marking the southern end of the Canal Section. I explored up the Tombigbee for 2-3 miles in 9-10 feet of water. The nearby town of Amory, MS was the northern limit of steamboats during the steamboat era.  The 149 mile River Section flows between Amory and Demopolis, AL. In this section the Corps built four locks to deepen the channel and dug about 20 cutoffs to shorten the winding Tombigbee by about 30 miles. On a chart, the River Section looks much like the Tombigbee headwaters spaghetti, but with bigger noodles as tributaries flow in and the Tombigbee repeatedly crisscrossing the straightened waterway.Demopolis, at mile 217, is the southern end of both the River Section and Tenn-Tom project. It’s also where the Black Warrior River – with its own locks and history, joins the Tombigbee and the two take the name Black Warrior-Tombigbee Waterway. From here south to Mobile, the river is largely in its natural, lazy, winding state, with only the 1950s era Demopolis and Coffeeville Lock and Dams to guarantee year round navigation. It has some very inviting beaches and a stop at Bobby’s Fish Camp is a must if only because it’s the only fuel in that long section. The rustic feel and home cooked meals at Bobby’s match the the feel of the Tombigbee well. 
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