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Ohio River & Tributaries Navigation System

Five Year Development Perspective
Great Lakes and Ohio River Division
FY06 – FY11

DISCLAIMER:

This document was prepared as an approximation of anticipated needs on the Ohio River and Tributaries to support the navigation mission at an optimal level.  This document is intended to serve as a prototype for use in generating interest and communication among stakeholders.  Cost estimates and project projections shown in the Great Lakes and Ohio River Division Five Year Development Perspective (FYDP) reflect technical assessments of future funding needs to achieve reliability and efficiency in the Navigation systems.  The project financial and schedule information provided in the FYDP are estimates only and do not represent future years’ President’s Budget amounts or commitments.  It is not in any way intended to be a budgetary document of any sort.  Nor is it intended to imply any commitment on the part of the Administration or Congress to provide funding at the approximated levels depicted in this report.  
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Section 1.  Executive Summary
The intent of the Ohio River & Tributaries Navigation System Five Year Development Perspective (FYDP) is to provide a cohesive major Navigation system analysis for at least 5 years to:

· Provide cohesive Navigation System development needs
· Concisely describe system development need focused on achieving reliability 
· Evaluate optimum system funding needs 
· Facilitate stakeholders involvement & participation
The stakeholders of the nation’s transportation systems inherently have significant vested interests.  Stakeholders should be engaged to contribute to the vision, strategy, goals, and objectives to ensure that waterways meet the needs of the nation.  Achieving acceptable levels of risk for Navigation systems depends upon a methodical approach which has a collaborative foundation with Navigation stakeholders.  Our purpose in engaging our stakeholders is to obtain their views and comments on our long term optimum development perspective as to its completeness, accuracy, and priority from their perspective as users and beneficiaries of Corps projects. 

The Ohio River & Tributaries FYDP is intended to be discussed collaboratively with regional Navigation stakeholders, gaining their perspectives for focus on maintaining the integrity of regional Navigation systems. Establishing jointly the strategy for success, integrating the management goals for the systems’ attributes, and setting annually the developmental objectives which improve the systems has foundation in Corps-Stakeholders solid communications and relationships. 

This FYDP summarizes the recent funding history and a recommendation for optimum long term funding needs to achieve acceptable levels of reliability and efficiency goals. Our long term optimum funding needs identify the funds necessary to operate & maintain our projects in an efficient & reliable manner consistent w/authorized project purposes. The identification of long term optimum funding needs is NOT a commitment to funding our program but simply to identify optimum funding needs for the Navigation business in the Ohio River and Tributaries. 
The Corps supports the President's Budget and the annual budget represents our best utilization of the funds available. This FYDP provides additional insights and recommendations for future funding levels to achieve the system’s reliability and efficiency goals.  The following chart shows historical funding from FY01 and optimum resources needed to implement the projects necessary for reliability and efficiency improvements:  
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Ohio River & Tributaries Navigation System Total Funding

The Ohio River & Tributaries Navigation System currently has several objectives for improving the system’s reliability and efficiency.  Key goals for system reliability and efficiency enabled with the optimum program are based on the key objectives listed below for construction, maintenance, and investigations.  

Construction objectives have combined reliability and efficiency improvements in which the goal is the earliest completion of construction projects to realize benefits: 
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The maintenance program goal is to reach the Acceptable Level of Performance Reliability for the Navigation system.  For the entire Navigation system, Performance Reliability Standards have been established, assigned to each project in the system, and each project site has been assessed to determine the current Level of Reliability Performance.  Performance Reliability Standards use ratings “A” through “F” to categorize the highest to lowest reliability levels. Projects with highest economic value to the Nation are rated “A”.   To optimize the Navigation system and recognizing a constrained budget, selected lower economic impact project sites may have assigned a lower Acceptable Level of Performance Reliability.  Maintenance activities which include programs for replacement of miter gates, operating mechanisms, and other major features are clearly described in the individual Project Fact Sheets. The objectives listed below are established to achieve the Acceptable Level of Performance Reliability.  
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Investigations objectives to support the long term reliability and efficiency objectives include the following:  
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To enable the best investment decisions in a performance-based budgeting environment, a risk-based management system based on meeting performance standards will be used to set priorities. Risk encompasses the probabilities of diminished performance having economic and other consequences.  This process is especially crucial to achieve the highest results in a constrained funding climate.  To enable optimum decisions with constrained funds, performance standards must be incorporated.  Without performance standards, there is no common understanding of the expected performance nor a foundation on which risk assessment may be applied. Risk increases as conditions deteriorate below the expected performance levels.  
A program for Achieving Acceptable Levels of Risk has been defined for providing accurate, consistent, and reliable metrics relative to the performance of the region’s navigation system’s assets.  This program jointly considers information developed through two sub-programs:  Waterways Valuation and the Risk Assessment.  Waterways Valuation will establish and maintain a comprehensive database of economic and other associated benefits information at a local, regional, and national level.  Waterways Risk Assessment will establish and maintain the engineering models, resources, and information which support assessment of the reliability of individual projects.  
As maintenance and construction work of the Navigation system progresses, the current risk level will move closer to the acceptable risk level.  The goal is to focus limited resources where they are most needed, identify the optimal resources levels, and plan ahead so that work might be addressed in future year plans.  It is anticipated that this process would facilitate the operation, maintenance, and improvement of the Navigation system in the most efficient, effective, reliable and safe manner.

The main body of this FYDP is organized in five sections.  Section 2 provides an overview of the value to the nation.  Section 3 describes the approach to defining the performance and valuation metrics that could be developed to measure the economic, environmental, and engineering consequences of postponing the maintenance and improvements of navigation projects.   Section 4 describes the approach to assuring the Navigation system performance review.  Section 5 provides a summary of the recommended programs for construction, maintenance, and planning for optimum actions in the next 5 years contributing towards reducing risk, improving reliability and efficiency.  Project fact sheets for each lock & dam, channel (or system of channels), and other references are provided for detailed information via the Internet. Appendices are included for the Navigation system’s economics and risk assessment details.  

Section 2.  Navigation System Value to the Nation
General.    

Inland navigation on the Great Lakes and Ohio River navigation systems has been and continues to be a significant contributor to the national and international movement of bulk commodities. It is evident that these waterways will also be called upon to handle containerized movements currently taxing the capacity of coastal ports and adding to congestion on the nation’s highways and rail lines.  
The Ohio River Navigation System (ORS) is situated in the Ohio River Basin, a 204,000 square mile area drained by the Ohio River and its tributaries.  The drainage area encompasses all or portions of fourteen states, including Alabama, Georgia, Kentucky, Indiana, Illinois, Maryland, Mississippi, New York, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, and West Virginia.  The ORS is a major portion of the nation’s inland navigation system and consists of more than 2,600 miles of commercially navigable waterways.  It includes the Ohio River and the navigable portions of the Allegheny, Monongahela, Kanawha, Big Sandy, Green, Tennessee, Cumberland and Kentucky rivers.  The Ohio River serves as a collector of system traffic for distribution to points within and outside the Ohio basin, while the tributary streams serve major mining areas and industrial concentrations within the Basin.  Through interconnections with the Mississippi River and its tributaries, ORS traffic has access to mid-western states and deep-draft ports on the Great Lakes and Gulf Coast.  ORS commodity traffic is valued at over $30 billion.  
The system of waterways that comprise the ORS handled 270 million tons of traffic in 2004.  The main-stem Ohio River is the dominant waterway in the ORS, though the tributary streams act as feeder systems or major destinations for traffic moving on the main-stem Ohio.  The Tennessee, Big Sandy, Kanawha, and Monongahela handle over 20 million tons each.  
Shippers and terminal operators manage the loading docks and terminals on the basin’s rivers and waterway carriers operate towboats, barges, and maintenance facilities.  Tows moving on the ORS system are configured to operate as efficiently as possible along each waterway segment.  Currently, the Ohio River fleet consists mostly of jumbo open and covered hopper barges, though there are significant numbers of tanker barges available for handling liquid commodities.  A typical Ohio River tow is a 4,500 horsepower towboat moving 15 barges, while tows on the navigable tributaries are smaller due to channel and lock restrictions.  Stakeholders note that barge transportation is more energy efficient than either rail or truck, and that barge transportation is also more environmentally friendly, helping reduce overland congestion, accidents, and noxious pollutant emissions. 

Between 1950 and 1965, traffic on the Ohio River doubled.  Over the next 25 years, 1965-1990, traffic on the main-stem doubled once again.  Most of this traffic growth was driven by massive investments in waterside coal-fired electric generating facilities that were expanding to accommodate the needs of an expanding economic base.  Electric utilities were locating new plants all along the waterways of the ORS and expanding their existing waterside facilities to take advantage of this extensive waterway system as a source of water supply and for low-cost waterway transportation of coal.  

Shippers who rely on the ORS realized over $2 billion in transportation rate savings by using waterborne carriers over the more expensive overland modes such as road and rail.  These savings have a multiplying effect on the national economy and generated an additional 97,000 jobs and $11.5 billion in national output.  While national impacts are large, regional impacts can be larger still.  For example, the Port of Pittsburgh estimates that the ORS directly generates almost 53,000 jobs and just over $2 billion in income, most of this in the mining and manufacturing companies that rely on the waterway to ship and receive goods.
Major port cities like Pittsburgh, Cincinnati, Louisville, and Huntington have developed distribution centers for goods produced in the basin.  Waterside developments include a long list of manufacturing and processing facilities that play a significant role in local economies, as well as the national economy.  These include: electric power plants, coal mines, steel mills, coke ovens, aluminum smelters, chemical and cement plants, lime kilns, paper and pulp mills, stone quarries, corn and soybean processors, feed mills, and flour mills. In addition, it appears more likely that container facilities will be developed in some of these cities.  Container-on-barge service from New Orleans to Pittsburgh recently began on an extended trial basis and detailed plans for a new double stack container rail line from Norfolk to the Port of Huntington have been announced.  Both developments suggest an expanded role for waterways in moving cargo in the United States and represent new opportunities for inland ports.

For elaboration on the value of the Ohio River Navigation System, see Appendix 1 “Navigation System Value to the Nation”.  
Section 3.  Navigation System Risk Management
Achieving Acceptable Levels of Risk

As managers of the nation’s inland Navigation assets, the Corps of Engineers, in partnership with stakeholders, strives to maintain an inland waterway system capable of handling transportation demands in an efficient and reliable manner.  A cursory review of the Corps of Engineers inland navigation assets reveals that on a nationwide basis over half of all projects have or will soon exceed their original 50-year design life.  In response, the Corps has pursued an on-going program to rehabilitate, modify, or replace structures exhibiting a deteriorating ability to meet system demands.  
The Corps has implemented performance based budgeting as a means of setting investment priorities based on multiple metrics to measure value to the Nation.  The concepts instituted in 2004 for the Fiscal Year 2006 budget need to be developed further with stakeholders involvement to ensure  accurate, consistent, and reliable metrics relative to the performance of the Great Lakes and Ohio River navigation systems’ assets.  Future work should consider development of two subprograms:  the Waterways Valuation subprogram and the Risk Assessment sub-program.  Waterways Valuation could establish and maintain a comprehensive database of economic, environmental, and other associated benefits information at a local, regional, and national level.  The Waterways Risk Assessment would establish and maintain the engineering models, resources, and information that support assessment of the reliability of individual projects and navigation systems.  Both sub-programs would be used independently and jointly to provide total economic benefits net of costs (net benefits) as the primary decision metric for each proposed action.  These subprograms could also include consideration of risks to the environment, environmental values, and environmental compliance for on-going navigation activities.  This can be accomplished with a Navigation Investment Model, an application that would build on the framework of the Ohio River Navigation Investment Model (ORNIM) used in the Ohio River Mainstem Systems (ORMSS) study.     

The Navigation Investment Model analysis would focus on measuring economic losses associated with degradation of system performance -- the value of the system is measured by what was lost, or conversely what losses can be avoided through investment.  As the system degrades, waterway carriers’ costs increase as delays are encountered or channel drafts diminish, while shipper costs increase as they change transportation modes or routes and shift or idle production.  Additionally, with the inclusion of risk assessment of navigation dams and breakwaters, the adverse economic and environmental impacts (such as accidents, habitat damage, species losses, and aesthetic damage) associated with the failure of these structures needs to be estimated.  These tasks are great in scope and on-going research has already shown that some of these tasks will be a challenge to complete in a meaningful and useful way.  

Such an initiative for Achieving Acceptable Levels of Risk would seek to complete risk assessments for these two major waterway navigation systems, expand our understanding of the value of these systems, and optimize system investments in presenting an Asset Management Plan.  A wide range of performance metrics to include life cycle costs, carrier transit days and transit costs, delays, percent utilization, availability for service days, tons accommodated by commodity, benefits (a comprehensive valuation to include environmental and recreation benefits) and net benefits, could be reported at the system, river or lake, district and project level.  While the Corps of Engineers will complete the risk assessment and modify the Navigation Investment Model, developing information on waterway valuation will require the joint efforts of the Corps of Engineers; other responsible federal agencies; regional, state, and local agencies, commissions and authorities; and stakeholders.  

Details of this process are complex.  For elaboration, see Appendix 2 “Navigation System Risk Assessment Details”.  

Section 4. Navigation System Performance Review
Collaborative Development with Stakeholders.  

General.  

Waterborne transportation systems are key building blocks of the economic trade vitality of the nation.  Achieving acceptable levels of risk for Navigation systems depends upon a methodical approach which has a collaborative foundation with Navigation stakeholders.  

The users and benefactors of the nation’s transportation systems inherently have a vested interest.  Stakeholders should be engaged with contributing to the vision, strategy, goals, and objectives to ensure that waterways meet the transportation systems’ needs.  The Corps of Engineers recognizes the crucial role that the stakeholders collectively have in advocacy to meet the mission for reliable and efficient waterborne transportation systems, and encourage a collaborative approach.  

The Five Year Development Perspective is intended to be discussed collaboratively with regional Navigation stakeholders, gaining their perspectives for focus on maintaining the integrity of regional Navigation systems.  

Collaborative Business Model.  

Waterborne transportation systems are most successfully managed with a collaborative business model.  Development of the systems is predicated on the following:
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Collaboratively setting the vision for the systems is crucial.  Transportation users and benefactors have a vision for the reliability, efficiency, and operational effectiveness of the waterways, and their collective vision should be reflected in the systems’ development.  Vision in a collaborative approach to the nation’s waterways seeks answers to these questions:

· What should the systems be to support the economy? 

· What is the vision for regional operational efficiency? 

· What global and national economic drivers underpin formulation of regional goals?
· What should be the common advocacy issues shared by inter-regional partnerships? 
· What is the true value to the nation of what waterborne systems should contribute? 

Establishing jointly the strategy for success, integrating the management goals for the systems’ attributes, and setting annually the developmental objectives which improve the systems has foundation in Corps-Stakeholders solid communications and relationships.  

Collaborative Functions.  

To ensure understanding of the functional planning, engineering, design, construction, and maintenance progression of the systems which result from collaborative development of the Five Year Development Perspective, collaborative discussions will be held on regional basis, focused on the regional Navigation systems, as portrayed in the following graphic:  
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Regional interagency coordination among the various Federal agencies with a principal maritime mission, including the Army Corps of Engineers, US Coast Guard, National Ocean and Atmospheric Administration, and Maritime Administration strengthens coordination when meeting with stakeholders to review the regional operations, financial issues, maintenance concerns, and investigative studies underway.  
Collaborative Regional Teaming.  
The consistency of the regional teams contributing to the reliability, efficiency, effectiveness, coverage, and modal interface attributes of the systems necessitates a broad regional teaming.  Achieving effective vision, strategy, goals, objectives, and advocacy is dependent upon effective communications between government and transportation stakeholders with unified regional efforts coordinated with national efforts.  

To ensure the visionary high-level systems objectives mesh with the stakeholders’ vision, executive-level participation in periodic meetings is essential.  The Corps of Engineers will ensure that the regional leadership is engaged with the Navigation systems development, and solicit regular participation of the stakeholders’ leadership to realize goals.  

Vessel owners, shippers, port authorities, waterways-dependent industrial producers and consumers, construction interests, labor organizations, recreational boating user organizations, states’ economic development agencies, and other organizations which have vested interests endeavor to ensure the economic vitality of the nation’s waterways.  The following graphic indicates broad regional teaming and the supporting relationships:  
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Collaboration Meetings Frequency
Communication through regular face-to-face meetings is essential to ensure continuity.  While phone conferences, email, and occasional small group discussions are useful to conduct usual business, regularly scheduled meeting throughout the year will gel the collective perspectives, various initiatives, and issues resolution.  Regular collaboration meetings are envisioned three (3) times annually as follows: 

· September - October:  Fiscal Year Transition Meeting 

· Review of previous program year execution of objectives
· Review planned activities for the upcoming year 

· Present the final FYDP and review the five-year objectives
· February:  Post-President's Budget Review Meeting

· Review President's Budget published for the next fiscal year
· June:  Mid-Year Execution Progress Meeting

· Review mid-year activities with focus on identifying current execution issues and FYDP objectives for next fiscal year
Performance Standards Definitions.  
Intent  

To enable a risk-based management system, performance standards must be incorporated.  Without performance standards, there is no common understanding of the expected performance nor a foundation on which risk assessment may be conducted. Risk increases as conditions deteriorate below the expected performance levels.  Achieving acceptable levels of risk for Navigation systems is predicated partially on defining performance standards.  Various levels of performance standards define the allowable tolerances for deviation from the purposes intended. Tolerance for deviation may be viewed as a compromise necessitated due to all factors, e.g. traffic loads or resource limitations.  Tolerances are expressed in terms of time available for performance, reliability of physical features contributing to the intended purposes, overall efficiency, and physical restrictions for use.  

Rationale for Acceptable Levels of Risk.  

In any system which is subject to limited resources, whether it is transportation or otherwise, compromise to reaching an acceptable level of risk is essential and compromise is reached according to established performance levels.  Systems cannot be built and maintained to eliminate risk unless the resources are virtually inexhaustible for the scope of the system.  Exclusions from this risk management system include factors which impact performance but cannot be controlled, e.g. heavy weather events, debris / drift, high water, tow accidents, power outages etc.  Justifiable return on investment is crucial; exceeding the justified level of risk is neither desired nor feasible.  
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Systems should be resourced to meet the justified level of risk, and several investment (i.e. risk & value) increments typically exist when the risk level is below acceptable.  This relationship is shown in the graphic representation “Reaching Acceptable Risk Levels”. 

Practical maintenance limitations, i.e. instances where maintenance costs are simply too high to obtain a reasonable benefit, should preclude the decision to allocate funds for certain features of the locks, dams, channels, and other Navigation features.  For example, completely precluding potential failures within miles of electrical wiring, electronic controls, complex operating machinery, and portions of structures which can’t be reasonably accessed for inspection in Navigation locks is not economically possible.  Trying to attain this level of performance would need investments above the “Acceptable Level of Risk” line shown in the graphic above, and would only result in a low, unjustified return on investment.  

Maintenance standards may be developed as part of the program “Achieving Navigation Systems Acceptable Levels of Risk” to focus on activities intended to meet the Navigation Performance Standards.  These are subject of other internal USACE efforts and are envisioned to encompass the major Navigation system’s maintenance program.

General Performance Standards 
For Inland Rivers Navigation, the system categories include Navigation locks, navigation dams to maintain pool, channels, and navigation structures (e.g. independent mooring structures).  For Navigation systems, each major feature category (e.g. locks, dams to maintain navigation pool, channels, breakwaters, etc.) requires a definition for allowable tolerances.  For Navigation systems categories, five (5) alternative performance standard levels prescribe and define the allowable tolerances (compromise, allowable deviation) generally as shown below.  

 SHAPE  \* MERGEFORMAT 



Specific Performance Standards Descriptions  

Achieving acceptable levels of risk for these general categories requires first that performance standards definitions be established as follows:  
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Performance Levels and Condition Assessments
The desired mix of performance levels varies according to the economic impacts for each lock, dam, or channel within a Navigation system.  The performance goals are commensurate with the reliability needed at each project site; the goal is NOT all green “A” performance.  The goal would be to ensure projects are maintained at an appropriate level consistent with acceptable risk and value to the nation.
Section 5.  Navigation System Development for Reliability
Summary of System Optimum Development 

General.

This section explains the maintenance, construction, and planning optimum actions in the years FY06-FY11 contributing towards reducing risk, improving reliability and efficiency.  The summary statement of optimum actions to be accomplished is complimented by detailed information in the project fact sheets for respective system Navigation locks & dams maintenance, channels maintenance, construction projects, and planning studies. 
A key component to the historic and continued reliability of the Ohio River & Tributaries Navigation System has been a proactive preventative maintenance program.  This program consists of a systematic approach which reviews historical and future service demands (operating cycles), the actual operating condition of each component at a facility, and projected costs of repair and replacement of the components.   Based upon these factors a maintenance and repair schedule along with an appropriate inspection program is then developed to reduce the risk of unscheduled failures and maximize the benefit of available funds.  This proactive maintenance plan has been intended to include scheduled repair or replacement of miter gates, dam gates, valves, associated operating components and the repair of other critical facility components.
Rationale is presented for developing the system, priorities of the actions, and what the major activities sequence should be.  This section ties the individual projects together to facilitate gaining perspective of the activities necessary to increase the reliability, efficiency, and effectiveness of this major Navigation system.  

System-Wide Optimum Investigations and Assessments

Comprehensive investigations, condition assessments, and risk analysis are optimum management measures to enable attaining the Navigation system goals. For the mainstem of the Ohio River Navigation System, the products from the Ohio River Mainstem Study (ORMSS) will be available in mid-2006.  The economic and analytical engineering technologies developed for that effort will be used and extended to the balance of the system using the Waterways Valuation and Risk Assessment sub-programs explained in Section 3 and in Appendix 2.  
The Ohio River Mainstem Study (ORMSS) has essentially been concluded with the exception of final editing, review, and publishing.  

Optimum investigations include the following, shown in chronological priority order to ensure continuity to develop and manage the system.  

1. Complete Ohio River Mainstem Study (ORMSS) in FY06. 

2. Implement Waterways Valuation and Risk Assessment in FY07 (O&M funded). 

3. Continue Upper Ohio Navigation Study (Emsworth, Dashields, and Montgomery) for completion in FY10.  

4. Start Tennessee-Cumberland River Systems Study in FY07.  

5. Start Kentucky River Locks 1-4 Disposition Study in FY08.  
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System-Wide Optimum Construction

Constrained funding precludes efficiently completing ongoing construction of major projects, and the cost to construct will needlessly be increased.  Future projects identified by the sophisticated methodologies being developed will be deprived of timely completion as well. The funding needs to be predictable, planned in concert with all construction projects, such that the needs of the system can be budgeted in the most efficient manner.  With proper scheduling of projects, features such as pre-cast yards and specialized construction equipment could be reused to reduce costs for follow-on projects.  As an example, the cost of the Olmsted Dam could increase by 40 percent if lack of funding stretches out the construction period by a similar amount.  The benefits for the new project will not be realized without the completion of the facility, and the facility(s) to be replaced will need more attention to be kept functional - even then, more risk for major traffic interruption exists. 
Optimum construction for completing projects currently underway includes the following, shown in efficient chronological completion order to ensure continuity to develop and improve the efficiency and reliability of the Navigation system.  

1. Complete Robert C. Byrd lock construction in FY07.  

2. Complete Winfield lock construction in FY08.  

3. Complete McAlpine lock construction in FY08.  

4. Complete Marmet lock construction in FY09.  

5. Complete Emsworth rehabilitation in FY11.  

6. Complete Kentucky lock addition in FY12.  

7. Complete Chickamauga Replacement Lock in FY12.   

8. Complete Olmsted Lock and Dam construction in FY13.  

9. Complete Lower Mon 2, 3, and 4 construction in FY16.  

Optimum construction for effectively starting projects includes the following, shown in chronological starting years order to ensure continuity to develop and improve the efficiency and reliability of the Navigation system.  

1. Start JT Myers Lock Extension effectively in FY07. 
2. Start Greenup Lock Extension effectively in FY07 (PED completes in FY07). 

3. Start JT Myers Dam major rehabilitation effectively in FY09.  

Optimum funding provides for efficient construction and the earliest achievement of benefits.  The following chart shows the actual funding FY01 - FY05, and optimum funding FY06 – FY11.  Summary of each project is available on Project Fact Sheets.  
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System-Wide Optimum Maintenance 
Nearly all of the Locks and Dams which comprise the system are between 25 and 80 years old.  The maintenance requirements will continue to accelerate as the cycles of operation continue to increase, as paint systems deteriorate, as mechanical and electrical systems become worn out and obsolete, and as the concrete and steel structures are exposed to impacts, water, ice, corrosion and other deterioration.  The cost to operate and maintain these complex facilities is not expected to remain a constant.  The effects of inflation, the increasing age of the facilities, increased traffic levels and the need to be able to cope with operating and maintaining both new and old technology equipment will require enhanced knowledge and capability at each project.  The new electronic systems which control opening and closing lock gates and valves, moving dam gates and monitoring these features along with the security of the project will require enhanced technical capability by project personnel and a growing need for field engineers with intimate knowledge of this very unique infrastructure.   
The constrained funding for maintenance of navigation projects has caused a decline in the reliability of the older locks in the system.  As part of this Five Year Development Perspective, the system continues to need a comprehensive maintenance schedule for its navigation facilities. Current assessment of the system’s lock, dams, and channels reveals that 74% are below the Acceptable Level of Risk for the particular site.  The assessment for each site is shown in the table “FY06 - FY11 Optimum Program for Ohio River Navigation System” starting on page 38, and the summary is shown in the chart below:  

 
[image: image15]
On a regional basis to integrate the resources of the 4 Ohio River districts, the Navigation Locks and Dams Maintenance Standard was implemented in January 2006.  The purpose of the standard is to optimize and distribute the available resources to maintain a reliable transportation system.  Some key components of this include evaluate, repair, renovate and replace the miter gates, valves, dam gates and operating components.  Listed below are some of the more significant major maintenance program groups that are considered essential to assuring the optimum reliability of the Navigation system over the next five years. The optimum investments to achieve acceptable levels of risk for the fiscal years FY06 through FY11 are shown on the table at the end of this Section 5.  
Several initiatives have been identified to reduce the risk and improve the reliability, efficiency, economic advantages, and environmental benefits for this system.  In addition to normal operation and maintenance requirements, several systemic problems will need to be addressed at multiple-site locations. These are planned to be performed as major maintenance programs, subject to the availability of appropriations.  
Optimum funding provides for maintenance to meet the system’s risk reduction goals.  The following chart shows the actual funding FY01 - FY05, and optimum funding FY06 – FY11.  Summary of each project is available on Project Fact Sheets.  

[image: image16.emf]Operations & Maintenance, Actual and Future Optimum

$0.0

$50.0

$100.0

$150.0

$200.0

Actual Funding

Optimum Funding

Actual Funding

$137.8 $130.9 $128.1 $139.8 $138.2 $134.9

Optimum Funding

$141.5 $165.1 $182.8 $183.0 $185.9 $183.2

FY01 FY02 FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11


Miter Gates Replacement.  One of the most significant is the need to replace worn-out miter gates at several locks in a Gate Replacement Program. Prioritization based on probability of failure and the economic consequences of gate failure has been established in this program.  The sequence is set starting FY07with the Markland, McAlpine, Greenup, Meldahl, and Pike Island.  In 2004, severe cracking of the miter gates at McAlpine Lock resulted in a previously un-scheduled closure which closed the Ohio River for Navigation traffic for the 11-day duration of the repair.  In 2003, major problems with similar gates resulted in a 52-day unscheduled closure at Greenup L&D with and estimated total cost of $42 million.  The same problem is currently being experienced at Meldahl L&D. These four projects are all high tonnage (over 50 mil tons/yr). 
Navigation Dams Erosion Repair.  Erosion below or within dam stilling basins is another systemic problem.  Left uncorrected, such erosion could result in failure of the dam and loss of the navigation pool which would also impact incidental features such as water intake systems for communities and power generating facilities, as well as cause severe environmental damage.  Erosion just downstream of the stilling basin at Emsworth Dam is indicative of the problem as is erosion discovered in the stilling basins of J.T. Myers Dam.  This erosion is the result of the flow of the river through the dam gate bays and the rocks and other debris which is carried with the water.  These problems are difficult to discover because they are generally under water.  They are also difficult to repair because many of the problem areas are outside of the areas which can be dewatered with existing bulkheads.  A new bulkhead which would facilitate such repair and which can be made adaptable to other dam sites is included with the J.T. Myers Major Rehabilitation Study. This problem must be dealt with in a preemptive manner because of seasonal requirements of the dam – these stilling basins can typically only be repaired during the “low flow “season. Failure to fund and execute on this infrastructure need in a timely/efficient manner may lead to catastrophic consequences.  
Wall Armor Repair.  Another significant systemic problem is the deterioration of wall armor on the locks approach walls.  This armor is critical to the safe/efficient operation of the lock and consists of steel strips embedded in the concrete which provide a “rub” surface for tows using the long guide walls to line up the tows as well as when inside the lock chamber. As this wall armor degrades and cannot protect the concrete wall the unprotected concrete deteriorates rapidly which will ultimately lead to a need to rebuild the wall- a major expense which results in huge impact to the Towing Industry due to lengthy closure of the chamber. What may be far more significant in the short term is the danger a degrading wall armor system presents to the tows because of the snags of extremely hard steel which can open up a barge like a can opener – fluctuating lower pools compound this danger by hiding these snags below water which can cause damage below the waterline of the barge. The degradation of the wall armor system is the result of impacts and then freeze-thaw degradation and typically relates closely to how much heavy commercial use there is at the project. 

Submerged Emergency Gates Repair.  Eight of the twenty Navigation Projects on the Ohio River utilize submerged emergency gates for passing ice and drift to keep the upper approaches to the locks navigable. On the Ohio River there are approximately 29 of these cables operated steel structures which weigh approx. 400 tons each. The oldest are almost 50 yrs old while the “newer ones” are close to 40yrs old.  None of these structures have been reconditioned to date. These structures MUST be maintained in a preemptive manner – unscheduled failures will close the lock chambers to traffic for lengthy periods.
Dam Emergency Bulkheads Repair.  A major systemic need will be to rehabilitate dam emergency bulkheads and the operating equipment necessary to set these bulkheads (generally an existing crane on each dam).  
Tainter Gates and Hoist Machinery.  Tainter gate (or similar gate) hoist machinery which controls the flow of the river past the dam will require rehabilitation.  As an example of deterioration, the discovery of broken hoist cables at Markland Dam led to the replacement of all stainless steel cables on the facility.  

Concrete Deterioration.  Some problems such as “growing concrete” or alkali reaction in the concrete, as has occurred at Chickamauga Lock and Dam, may result in an unusable facility over time.  
Ohio River Mainstem Risk Reduction Initiatives
Highlights are provided below; see the individual project facts for elaboration and justification.  
Emsworth, Dashields, & Montgomery L/Ds. These 3 sets of 600-ft main chamber locks and dams need to be studied to determine the feasibility of installing new 110-ft x 1200-ft lock chambers at each facility. The primary lock chambers at each of these facilities are 110-ft x 600-ft and are the smallest locks on the Ohio River.  These smaller main chambers cause a traffic restriction point at each lock. Emsworth L/D – Replace dam gates, gate machinery, emergency bulkheads, the electrical power distribution system, and the permanent scour protection.  Dashields L/D – Dewater 110-ft x 600-ft primary lock chamber and repair miter gates.  
New Cumberland L/D.  Renovate or replace at least one tainter valve by FY11.

Pike Island L/D.  Design, fabricate, and install replacement miter gates for the 110-ft x 1200-ft primary lock chamber between FY06 and FY09.  Renovate or replace at least one tainter valve by FY11.
Hannibal L/D.  Dewater 110-ft x 1200-ft primary lock chamber and repair miter gates (FY07).  This lock chamber experienced 17-days of unscheduled closures in FY06 due to a structural failure on the quoin blocks on the upstream miter gates.  Although an emergency remedial repair was executed in FY06, a thorough and more permanent repair is essential to assure the reliability of the primary lock chamber at Hannibal L/D. Renovate or replace at least one tainter valve by FY11. 
Willow Island L/D.   Dewater and inspect auxiliary lock chamber and repair miter gates and lower miter gate seals in FY06.  Dewater and inspect 110-ft x 1200-ft primary lock chamber and repair miter gates and miter gate seals in FY10.  Rehabilitation of the dam tainter gates and replacing the side seals is scheduled between FY06 through FY08.  Dam tainter gate metallization is schedule for FY11 through FY12.  Rehabilitation of the auxiliary chamber emergency gate leaves is scheduled for FY10.  Monitor and repair scour damage located downstream of the dam is scheduled for FY08.  Rehabilitation of the main chamber fill valves is schedule for FY11.  Modifying the downstream dam bulkhead slots to incorporate the use of maintenance bulkheads is scheduled for FY10 through FY11.  Replacing the intake screens is scheduled for FY08 and FY10. 

Belleville L/D.  Dewater and inspect auxiliary lock chamber and rehabilitate and modify lower miter gates for change out in FY06.  Modification of the auxiliary lock miter gate anchorages are scheduled for FY08 and FY09.  Dewater and inspect primary lock chamber and repair miter gates and modify miter gate seals in FY11.  Repair of the dam tainter gate No. 3 is scheduled for FY06.  Dam tainter gate No. 3 is critical to flow regulation through the dam in order to maintain the navigation pool.  Replacement of the bulkhead crane cables is scheduled for FY06. Rehabilitation of the main chamber fill and empty valves is scheduled for FY10. Modifying the downstream dam bulkhead slots to incorporate the use of maintenance bulkheads is scheduled for FY09 through FY10.  

Racine L/D.  Rehabilitate the main lock chamber mooring bit tracks in FY06. Rehabilitation of the dam tainter gates and replacing the side seals is scheduled between FY06 through FY08.  Rehabilitation of the main chamber fill and empty valves is scheduled for FY09 and FY11.  Replacing the intake screens is scheduled for FY07 and FY09. 

Robert C. Byrd L/D.  Dewater, inspect and repair auxiliary lock chamber miter gates in FY08.  Dewater, inspect and repair 110-ft x 1200-ft primary lock chamber miter gates in FY07.  Rehabilitation of the auxiliary chamber emergency gate leaves is scheduled for FY11. Rehabilitation of the main chamber fill valves is schedule for FY07.  Rehabilitation of the main chamber empty valves is scheduled for FY09.  Modifying the downstream dam bulkhead slots to incorporate the use of maintenance bulkheads is scheduled for FY09 through FY10.  

Greenup L/D.  Fabricate and install new miter gates and associated components for the main lock chamber in FY10 and FY11. Dewater and inspect auxiliary lock chamber and repair miter gates and lower miter gate seals in FY06.  Dewater and inspect auxiliary lock chamber in FY09 for main lock miter gate replacement scheduled for FY10 and FY11.  Dewater and inspect primary lock chamber in FY06 and FY09.  Modify miter gate anchorages, replace rack gear and thrust rollers, and rehabilitate operating machinery for the primary lock chamber in FY09.  Rehabilitation of the auxiliary chamber emergency gate leaves is scheduled for FY08 and FY09.  Rehabilitation of the main chamber fill and empty valves is scheduled for FY06 and FY08.  Modifying the downstream dam bulkhead slots to incorporate the use of maintenance bulkheads is scheduled for FY08 through FY09.  Replacing the intake screens is scheduled for FY07.  
Meldahl L/D.  Fabricate and install new miter gates and associated components for the main lock chamber in FY08 and FY09.  Dewater and inspect auxiliary lock chamber and repair miter gates and lower miter gate seals in FY06 for main lock miter gate replacement in FY08 and FY09.  Modification of the primary lock chamber miter gate anchorages is scheduled for FY07.  Rehabilitation of the dam tainter gates and replacing the side seals is scheduled between FY06 through FY08.  Dam tainter gate metallization is schedule for FY09 through FY11.  Purchasing replacement tainter gate hoist rope is scheduled for FY07.  Rehabilitation of the lower auxiliary chamber emergency gate is scheduled for FY07.  Fabrication of a miter gate storage platform is scheduled for FY07.  Rehabilitation of the main chamber fill and empty valves is scheduled for FY06 and FY07.  Modifying the downstream dam bulkhead slots to incorporate the use of maintenance bulkheads is scheduled for FY11 through FY12.  Replacing the intake screens is scheduled for FY07.  
Markland L&D.   The main chamber miter gates at Markland L&D have experienced severe problems since 1994.  A major rehabilitation report was completed in 2000, which recommended replacement of these gates.  Analysis of the gates which accounts for the number of cycles of operation and loadings placed on the gate has shown that these gates have exceeded their expected operating life.  The condition of these gates has led to costly and disruptive annual implementation of lock dewatering to inspect and repair the gates instead of the normal five-year cycle.  
McAlpine L&D.  The McAlpine Locks Replacement Project provides for a new 110 foot by 1,200-foot and is scheduled for efficient construction completion in FY08.  The existing main chamber miter gates were installed during the original construction, and are nearly 50 years old.  They have been subject to fatigue cracking similar to that experienced at Markland.  After completion of the new lock chamber, the existing main chamber gates will be removed and the new gates installed, including new gate anchorage systems.  
Cannelton L/D.  The main lock chamber at Cannelton requires a dewatering for major maintenance.  The pintles, pintle bushings, miter and quoin blocks and related parts have been in service since 1986, and have exceeded their expected service life of 15 years.  Additionally, several floating mooring bitt recesses have deteriorated to the point of becoming safety hazards which require repair.  This work was postponed in 2004 and 2005 in order to respond to emergency repair needs at other locations.

Newburgh L/D.  The dam tainter gates are raised and lowered by means of stainless wire ropes attached to the gates and hoisting equipment at within the tops of the dam piers. The connections to the gates were designed to swivel as the gate change position, but no longer are free to rotate due to corrosion.  Repair of these wire rope connections is needed.  
John T. Myers Locks and Dam.  Repair of tainter gate wire rope connections is needed in FY09. Completion in FY 06 - FY 07of the ongoing major rehab study of the dam is necessary to fully identify the risks and repairs needed to the dam, in order to maintain its structural integrity and operability.  

Smithland L/D.  Repair of tainter gate wire rope connections is needed in FY10.  

Lock and Dam 52.  Extending the length of construction for authorized projects such as Olmsted Locks and Dam has resulted in the need to spend more on the old structures which they will eventually replace.  In order to keep Locks and Dam 52 and Locks and Dam 53 operational until the completion of Olmsted, a significant investment will be required to rehabilitate the sheet-pile cells of the aging “temporary” lock structures which have long exceeded their design life.
Lock and Dam 53.  The lower miter gate leaves in the auxiliary chamber require repairs to damaged diagonals, needed to provide proper mitering of the miter gates.  The main chamber Upper Guide Wall Draft Curtain Panels between cells along the upper guide wall have deteriorated and are mostly missing.  This condition causes strong outdraft currents along the wall that increase safety hazards for tows, and can potentially be very hazardous for small craft.  The greatest vulnerability at L/D 53 presently is the condition of the wickets that form the dam; dam wickets and related parts will continue to be purchased for installation by Corps personnel when river conditions are favorable.  The main chamber Filling/Emptying System Flume Panels are necessary to distribute the flow when filling or emptying the chamber, in order to minimize turbulence and hawser forces on the vessels in the chamber.  The missing and deteriorated panels make it necessary to slow filling and emptying of the chamber in order to keep these forces at a safe level.  
Olmsted L/D.  In order to complete the dam construction in the low water season of 2013 it is critical that the contractor mobilize and fabricate the necessary shells to allow the contractor to begin river work in 2008. To reach this goal requires the purchase of equipment, construct the precast yard and fabricate shells in FY06 and FY07.
Monongahela River Risk Reduction Initiatives
Highlights are provided below; see the individual project facts for elaboration and justification. 

Braddock L/D.  Repair DS lock miter gates and operating machinery in the primary lock in FY06. Dewater primary lock chamber and repair US miter gates, gates sills and operating machinery in FY08.

Locks and Dam 3. Repair dam foundation to assure stability of structure FY06. Dewater 56-ft x 720-ft primary lock chamber and repair 16 filling valves in FY06.   Install replacement upstream miter gates in FY06. Dewater lock and repair 16 emptying valves in FY07.  
Charleroi L/D. Remove old 56-ft locks and construct new 84-ft x 720-ft locks at Charleroi L/D FY05-FY19.  Renovate miter gates in FY06 and FY07 and install these replacement gates in the 56-ft x 720-ft single lock in FY06, upstream gates, and in FY07, downstream gates.
Maxwell L/D.  Dewater lock chamber and repair miter gates in FY09.
Grays Landing L/D.  Maintenance items include maintenance, repair, and/or replacement of lock operating equipment; lock gates, anchorages, and sills, lock valves; lock walls; and hydraulic systems.

Pt Marion L/D.  Maintenance items include maintenance, repair, and/or replacement of lock operating equipment; dam operating machinery; and dredging.  

Morgantown L/D.  Maintenance items include maintenance, repair, and/or replacement of lock operating equipment; dam operating machinery; and dredging.  

Hildebrand L/D.  .  Maintenance items include maintenance, repair, and/or replacement of lock operating equipment; dam operating machinery; and dredging.  

Opekiska L/D.  Maintenance items include maintenance, repair, and/or replacement of lock operating equipment; lock valves; dam operating machinery; and dredging.  

Allegheny River Risk Reduction Initiatives
Highlights are provided below; see the individual project facts for elaboration and justification. 

The Allegheny River projects have been classified as a “low use project.” As a result all navigation facilities on the Allegheny River have had most of their preventative maintenance backlogged and repairs are only performed after a breakdown has occurred or is imminent. Due to the age of these Allegheny River facilities, the lack of preventative maintenance has substantially raised the risk of failure which is already beginning to have an adverse affect on the reliability of these locks.

Lock & Dam 2. Repair/replace the hydraulic distribution system in the single 56-ft x 360-ft lock in FY07. The hydraulic system is in failing condition. Replace two valves and operating equipment in FY08.  

C.W. Bill Young L/D.  Repair/replace the hydraulic distribution and a filling valve in the single 56-ft x 360-ft lock in FY07. Both are in failing condition./ Replace an emptying valve in FY08.  Dewater the single 56-ft x360-ft lock chamber, repair sills, and replace miter gates in FY09.

Lock & Dam 5.  Dewater the single 56-ft x360-ft lock chamber and repair 16 filling and emptying valves in FY10. 

Lock & Dam 7. Repair and replace a filling valve in the single 56-ft x 360-ft lock in FY06 or 07. The valve has failed and is inoperable. Filling capability reduced to 50%.

Kanawha River Risk Reduction Initiatives
Highlights are provided below; see the individual project facts for elaboration and justification. 
Winfield L/D.  Dewater the old lock chamber and install new miter gates and repair wall armor in FY06.  Install rehabilitated tow haulage units on auxiliary chambers in FY08. Rehabilitation of the miter gate anchorages for the 110-ft x 800-ft main lock chamber is scheduled in FY06.  Dewater and inspect 110-ft x 800-ft primary lock chamber in FY08. Rehabilitation of the dam roller gates and replacing the roller gate chains is scheduled between FY08 through FY09.  Rehabilitation of the original roller gate hoist motors is scheduled for FY08.  Rehabilitation of the maintenance bulkheads is scheduled for FY07.  Lead abatement and replacement of safety hand rail on dam is scheduled for FY08.  

Marmet L/D.  Dewater the old lock chamber and rehabilitate the lower miter gates in FY10.  Modification of the dam roller gate seals, replacing the roller track rim bolts, and replacing the roller gate chains is scheduled between FY06 through FY09.  Rehabilitation of the original roller gate hoist motors is scheduled for FY09.  Structural repairs to the concrete dam piers are scheduled between FY07 and FY09.  Lead abatement and replacement of safety hand rail on dam is scheduled for FY08.  Replacing the bulkhead crane system is scheduled for FY07 and FY08.  
London L/D.  Modification of the dam roller gate seals, replacing the roller track rim bolts, and replacing the roller gate chains is scheduled between FY06 through FY09.  Rehabilitation of the original roller gate hoist motors is scheduled for FY09.  Replacing the bulkhead crane system is scheduled for FY07 and FY08.  
Green and Barren Rivers Risk Reduction Initiatives
Highlights are provided below; see the individual project facts for elaboration and justification. 

Green River Locks and Dams No. 1 and 2.  The 6 floating mooring bitts have been in service since the construction of the existing lock chamber which opened in 1956.  After nearly 50 years of use, they are becoming increasingly pitted by corrosion, and frequently leak causing them to sink.  This creates hazards for lock users that don’t have the ability to safely secure their tows during locking, and also causes excessive repair costs in an effort to frequently patch leaks.  These floating mooring bitts are scheduled to be replaced in FY 2006.

Tennessee River Risk Reduction Initiatives
Highlights are provided below; see the individual project facts for elaboration and justification. 

Kentucky L/D.   Construction for the Kentucky Lock Addition project consists of a new 110’ X 1200’ lock to be located landward and adjacent to the existing 110’ X 600’ lock.  In addition three major relocations are required to construct the lock:  1) the relocation of four large transmission towers; 2) construction of a new two lane highway bridge across the Tennessee River; and 3) construction of a new single track railroad bridge across the Tennessee River.  The new lock is needed because of the existing lock’s inability to meet current and future traffic demands without significant delays.  Over the last ten years average delays per tow have ranged from three to seven hours, and projected traffic increases will only aggravate these delays.  Maintenance of the existing lock includes purchase Float-in Caisson to preclude unsafe Poiree Dam. Repair/Replacement of Wall Armor due to excessive use has greatly worn the wall armor protecting the lock walls and the miter gate, floating mooring bitt, and ladder recesses at the project.  To protect the structural condition of the locks walls, this repair will continue during scheduled FY 2006 and FY 2011 dewaterings.  Replacement of Floating Boom Wall Timbers installation is scheduled for FY 2006 and FY 2007.  

Pickwick Landing L/D.  Both the main and auxiliary locks are scheduled to be dewatered in FY 2007.  These dewaterings will occur successively to reduce mobilization and demobilization costs.  During the auxiliary lock dewatering, the upper gate bushings need to be replaced and the upper guide wall armor needs to be installed to modification for caisson slot.  During the main chamber dewatering, the upper and lower gate sector gear bushings need replacement.  Culvert valve repairs need to be made.  Lower bull nose armor installed will also be installed.  The lower closure at the auxiliary lock depends on anchorages that have been underwater since the mid 1930s.  Slots have been designed to accept a more reliable closure structure and are planned to be cut in FY 2008. The tow haulage unit at the auxiliary chamber is scheduled to be installed in FY 2006.  The main chamber tow haulage unit is to be rebuilt in FY 2007.
Wilson L/D.  Planned work for Main Lock Chamber dewatering include repairs to lower miter gate, replacing the upper gate lift motor, monolith repair, recoating the lower gate and miscellaneous machinery, chain replacement on upper gate, electrical upgrade for gate and tow haulage unit, A-frame replacement on culvert valves, wall armor replacement, and timber replacement on the floating upper approach wall.  Dewaterings are scheduled over multiple closures in FY 2006, 2007, and 2009.  During Auxiliary Lock Chamber dewatering scheduled for 2010, the upper lift gate wire rope will be replaced, culvert valve seals will be replaced, miter gate repairs will continue, and the miter gate electrical system will be upgraded will VFD controls. Bascule Bridge Repair is required.  

Wheeler L/D.  Planned work during this Main Lock Chamber dewatering includes repair of the floating mooring bitt armor guides, upper and lower gate bushing replacement, widening the upper gate walkway, repair gear box leak on upper land wall gate, replace armor on lower approach wall, and recoating the miter gates and machinery.  This dewatering is scheduled for FY 2007. The auxiliary lock requires painting of gates and machinery and equipment, rebuild low speed gear box on river wall fill valve.  This work is scheduled for FY2010. The two project mooring cells above the main lock are scheduled to be replaced in FY 2006. 

Guntersville L/D.  Dewater the Auxiliary and Main Chambers.  These dewaterings will be scheduled successively to reduce mobilization and demobilization costs.  The dewaterings are planned for FY 2009.  Preventative maintenance repairs to the culvert valves and underwater portions of the miter gates will also be performed. Work planned for the main lock dewatering includes continued monitoring and repairs to the miter gates and wall armor repair.

Nickajack L/D.  The Main lock at Nickajack requires dewatering for major maintenance, for preventative maintenance of the lock in FY 2008 to ensure safety and reliability of lock.
Chickamauga L/D.  The Chickamauga Lock replacement project consists of a new 110’ X 600’ lock to be located riverward of the existing 60’ X 360’ lock and immediately downstream of Chickamauga Dam. On the existing lock, replace Anchorage Embedment and Anchor Rods.  Monitoring of Existing Post-tensioning Bundles is required.  Due to the multiple monolith failures and operating machinery misalignments due to the AAR phenomenon at Chickamauga Lock, core sampling and visual inspection requirements have increased.  Dewaterings are currently scheduled for FY 2007 and FY 2010.  

Watts Bar L/D.  During the next scheduled dewatering in 2010 the existing valve and gate machinery, along with bushings and pins, miter and quoin blocks, will require repair or replacement.  

Fort Loudon L/D.  The last major maintenance dewatering was performed in July 1999.  The next scheduled dewatering is in FY 2009.  
Melton Hill L/D.  Routine maintenance is required to ensure proper safety and reliability operation levels of the lock.  A maintenance dewatering is scheduled for FY 2011.  

Cumberland River Risk Reduction Initiatives
Highlights are provided below; see the individual project facts for elaboration and justification. 

Barkley L/D.  Barkley Lock is scheduled for a major maintenance dewatering in the summer of 2006.  The last major dewatering was performed in 2001.  Valve bushings, pins, seals, and gates will require inspection and repair/replacement.  Upgrade of main feeder, MCC, and 480 volt distribution board, and transformer vault.  

Cheatham L/D.  Replace Upper Closure Structure.  Cut slots in both the land and rivers walls and install bearing steel and a sill along the bottom of the upper gate bay area to allow for different type closure structure to be used.  The lock is scheduled for a maintenance dewatering in FY 2008.  

Old Hickory L/D.  Hydraulic Operating System Replacement is required. The original hydraulic cylinders are still in use and require replacing.  This work is scheduled for FY 2008.  The maintenance closure structure on the upper end of the lock is a wicket type structure fabricated and installed during construction. Since Old Hickory Lock is an unusual width, an additional closure structure will need to be designed and fabricated in addition to modifying the lock walls.  

Cordell Hull L/D.  Routine maintenance is required to ensure proper safety and reliability operation levels of the lock.
Optimum Resource Levels Summary 
General.

Enabling and optimizing system management requires an understanding of the optimum resource levels necessary to maintain, build, and plan the system’s future.  This section provides applied performance definitions shown in tabular format which show each node, Acceptable Level of Performance for the node, Current Performance Level, 3-year historical allocation, and optimum funding for at least 5 years.  This table includes all existing projects requiring maintenance, all projects in construction, and studies necessary to ensure that the system’s visionary use is preserved to support the nation’s economy.  
“Optimum” funding is defined as the investment needed for achieving or maintaining the Acceptable Level of Performance; anything less is termed a “constrained” funding level.  Each node in the Navigation system is shown with summary figures according to the authorized project to which the nodes belong.  The “Optimum Performance Table” summarizes the entire Ohio River and Tributaries Navigation system accounting for all system nodes upstream of Cairo, IL.  
Alternative Performance Standards Applied to Optimize the System 
Optimizing the Navigation system has many implications.  One of the most important optimization measures deals with establishing applicable performance standards.  Users’ expectations, coupled with USACE recognition of cycles of constrained budgets, should be aligned to ensure that limited resources are optimally utilized.  

Performance standards were defined above; this section discusses the application of those standards in setting expectations for the entire Navigation system.  In applying the performance standards, factors were considered to include tonnage to the specific node within the system, economic impact of reduced performance, economic impact of unscheduled closures, navigation pool control for water supply for municipalities and power plants, flood damage reduction, and environmental impacts.  

One of the alternative performance definitions above will be applied to each node in the Navigation system (i.e. navigation lock & dam, channel, other navigation structures, etc) with regional expert condition assessments.  Mainstem nodes which have high traffic and high value supporting the National economy should have high performance expectations and therefore high level definitions applied, either Level A or Level B.  Discretion for expected performance and practical maintenance limitations should be used to choose and apply definition levels to lower use Navigation system nodes.  

Applied performance definitions will have a correlation on what resources should be justified for all Navigation system nodes.  Between the Acceptable Level of Performance and Current Performance Level, there may be several increments which each require increasing investments.  For example, a Markland Lock on the Ohio River Mainstem may have an Acceptable Level of Performance of “A” (Virtually no compromise to authorized Federal project features accepted) and have a Current Performance Level of “D” (Significant compromise to authorized Federal project features).  In this case, there are several alternatives for investment above the current performance level “D” to reach the Acceptable Level of Performance.  
Acceptable levels of performance for each node in the system are shown in the summary table, “FY06 -FY11 Optimum Program for Ohio River Navigation System”.  Supporting details are summarized in Project Fact Sheets for all project sites are available via Internet at website:   http://www.lrd.usace.army.mil/navigation
Historical Actual and Future Optimum System Resources 

Average actual FY01 to FY05 and optimum FY06 to FY11 allocations, i.e. funding needed to achieve acceptable levels of risk, reliability, and efficiency for the Ohio River & Tributaries Navigation System are shown in the table below.  

	Averages:
	O&M
	CG
	GI
	Total

	Actual FY01-FY05
	$135.0
	$194.4
	$4.0
	$333.3

	Optimum FY06-FY11
	$173.6
	$374.5
	$4.3
	$552.4


The system is funded in 3 categories; Operations and Maintenance (O&M), Construction General (CG), and General Investigations (GI).  Historical actual funding allocations for FY01 – FY05 and optimum funding for FY06 – FY11, which are summarized from the detailed project site funding on the following pages, are shown on the summary graph below.
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Project Fact Sheets for Entire Navigation System

The volume of details describing each node’s intended actions, assessments, and transportation importance to the system is voluminous.  These details are condensed in Project Fact Sheets for each of the project sites in the Ohio River & Tributaries Navigation System.  Rather than inclusion of all details in this Five Year Development Perspective, Project Fact Sheets describing maintenance, construction, and major studies are available via the Internet.  The main web page which enables access to the Navigation Five Year Development Perspective is:  

http://www.lrd.usace.army.mil/navigation/
FY06 -FY11 Optimum Program for Ohio River Navigation System Table
	FY06 - FY11 Optimum Program for Ohio River Navigation System

	(Appropriations in Millions; Allocations shown for sub-projects; FY06 & future assume zero S&S)

	Project Fact Sheets for all items are available via Internet at website:   http://www.lrd.usace.army.mil/navigation

	District
	Funding Category
	Official Authorization Name
	Sub-Project Name
	Acceptable Level of Performance
	Current Level of Performance
	# Levels Below Acceptable Performance
	FY01
Actual
	FY02
Actual
	FY03
Actual
	FY04
Actual
	FY05
Actual
	FY06 Optimum
	FY07 Optimum
	FY08 Optimum
	FY09 Optimum
	FY10 Optimum
	FY11 Optimum

	LRP
	O&M
	ALLEGHENY RIVER, PA                                         
	CW Bill Young Lock & Dam 
	B
	D
	2
	1.5
	1.3
	1.4
	1.5
	1.1
	1.2
	2.6
	2.1
	2.6
	2.7
	2.0

	LRP
	O&M
	ALLEGHENY RIVER, PA                                         
	Lock and Dam 2 
	B
	D
	2
	2.9
	1.6
	2.2
	1.4
	1.2
	1.5
	1.5
	3.8
	1.9
	5.3
	4.5

	LRP
	O&M
	ALLEGHENY RIVER, PA                                         
	Lock and Dam 4
	C
	C
	0
	1.6
	0.9
	0.8
	0.8
	0.7
	0.8
	2.1
	2.1
	1.0
	0.9
	2.4

	LRP
	O&M
	ALLEGHENY RIVER, PA                                         
	Lock and Dam 5 
	C
	C
	0
	5.1
	0.7
	0.4
	0.7
	0.7
	0.6
	0.6
	0.6
	0.6
	2.3
	1.6

	LRP
	O&M
	ALLEGHENY RIVER, PA                                         
	Lock and Dam 6 
	C
	D
	1
	1.2
	0.7
	0.6
	0.6
	0.4
	0.7
	0.7
	0.7
	0.8
	0.8
	2.5

	LRP
	O&M
	ALLEGHENY RIVER, PA                                         
	Lock and Dam 7
	C
	D
	1
	0.5
	0.4
	0.2
	0.2
	0.1
	1.0
	0.3
	0.3
	0.3
	0.3
	2.0

	LRP
	O&M
	ALLEGHENY RIVER, PA                                         
	Lock and Dam 8 
	C
	D
	1
	0.4
	0.3
	0.2
	0.2
	0.1
	0.3
	0.3
	0.5
	0.3
	1.7
	0.3

	LRP
	O&M
	ALLEGHENY RIVER, PA                                         
	Lock and Dam 9
	F
	F
	0
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	1.9
	0.1
	0.1
	0.1
	0.1

	LRN
	O&M
	BARKLEY DAM AND LAKE BARKLEY, KY & TN
	Barkley Lock
	A
	C
	2
	4.2
	3.4
	2.9
	3.5
	3.6
	4.5
	5.1
	5.3
	5.5
	5.7
	6.0

	LRH
	O&M
	BIG SANDY HARBOR, KY                                        
	 
	A
	B
	1
	0.6
	1.0
	0.9
	1.2
	1.2
	1.2
	1.3
	1.3
	1.4
	1.5
	1.6

	LRN
	O&M
	CHANNEL MAINT, CUMBERLAND RIVER MILES 101-105, 205
	 
	B
	C
	1
	0.1
	0.0
	0.2
	0.3
	0.3
	0.3
	2.3
	0.7
	0.4
	0.0
	0.0

	LRN
	O&M
	CHANNEL MAINT, CUMBERLAND RIVER MILES 24-26, 145-148
	 
	A
	B
	1
	0.0
	0.0
	0.2
	0.0
	0.4
	0.5
	0.6
	0.0
	0.0
	0.6
	0.0

	LRN
	O&M
	CHANNEL MAINT, CUMBERLAND RIVER MILES 305-309, 371
	 
	D
	D
	0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.5
	0.0
	0.0
	0.0

	LRN
	O&M
	CHEATHAM LOCK AND DAM, TN
	Cheatham Lock
	B
	C
	1
	2.9
	4.2
	3.0
	3.3
	3.3
	4.7
	5.8
	6.1
	6.3
	6.5
	6.8

	LRN
	O&M
	CORDELL HULL DAM AND RESERVOIR, TN
	Cordell Hull Lock
	D
	D
	0
	0.2
	0.2
	0.2
	0.3
	1.2
	0.4
	0.4
	0.4
	0.4
	0.5
	0.5

	LRH
	O&M
	ELK RIVER HARBOR, WV                                        
	 
	A
	C
	2
	0.3
	0.0
	0.3
	0.0
	0.0
	0.3
	0.3
	0.3
	0.4
	0.4
	0.4

	LRL
	O&M
	GREEN AND BARREN RIVERS, KY                                 
	L/D 1
	B
	B
	0
	0.6
	0.7
	0.8
	0.7
	0.9
	2.0
	1.0
	1.0
	1.1
	1.1
	1.1

	LRL
	O&M
	GREEN AND BARREN RIVERS, KY                                 
	L/D 2
	B
	B
	0
	0.7
	0.7
	1.2
	1.4
	0.6
	0.7
	0.9
	0.7
	0.7
	0.8
	0.8

	LRH
	O&M
	KANAWHA RIVER LOCKS AND DAMS, WV                            
	London L/D
	A
	C
	2
	2.0
	2.7
	2.1
	2.5
	2.5
	1.5
	0.4
	1.2
	2.8
	2.3
	1.0

	LRH
	O&M
	KANAWHA RIVER LOCKS AND DAMS, WV                            
	Marmet L/D
	A
	C
	2
	2.3
	2.2
	4.0
	2.8
	3.1
	2.5
	0.7
	1.6
	1.7
	2.1
	2.5

	LRH
	O&M
	KANAWHA RIVER LOCKS AND DAMS, WV                            
	Winfield L/D
	A
	C
	2
	2.1
	2.6
	3.9
	3.7
	3.7
	3.0
	1.5
	1.1
	2.8
	2.7
	2.6

	LRH
	O&M
	KANAWHA RIVER OPEN CHANNEL WORK, WV
	 
	A
	B
	1
	1.5
	1.1
	1.0
	0.0
	1.1
	0.5
	0.5
	0.6
	0.6
	0.6
	0.7

	LRP
	O&M
	MONONGAHELA RIVER, PA                                       
	Braddock L/D
	A
	C
	2
	1.9
	2.1
	3.0
	2.4
	1.5
	4.3
	4.1
	1.7
	5.7
	2.0
	4.6

	LRP
	O&M
	MONONGAHELA RIVER, PA                                       
	Grays Landing L/D
	B
	B
	0
	0.9
	0.9
	1.1
	1.0
	0.9
	1.1
	1.1
	2.5
	1.2
	1.2
	1.3

	LRP
	O&M
	MONONGAHELA RIVER, PA                                       
	Hildebrand L/D
	C
	C
	0
	1.1
	0.4
	0.3
	0.6
	0.1
	1.3
	0.1
	0.2
	0.2
	1.2
	1.0

	LRP
	O&M
	MONONGAHELA RIVER, PA                                       
	Lock and Dam 4
	A
	F
	4
	2.3
	2.7
	3.0
	1.8
	1.9
	3.4
	4.1
	2.4
	2.0
	4.4
	5.2

	LRP
	O&M
	MONONGAHELA RIVER, PA                                       
	Locks and Dam 3
	A
	F
	4
	1.6
	1.4
	1.5
	1.4
	1.5
	3.7
	3.7
	1.6
	1.6
	4.8
	1.7

	LRP
	O&M
	MONONGAHELA RIVER, PA                                       
	Maxwell L/D *
	B
	C
	1
	1.7
	2.3
	1.7
	1.8
	4.3
	3.1
	3.6
	4.8
	6.0
	2.2
	2.1

	LRP
	O&M
	MONONGAHELA RIVER, PA                                       
	Morgantown L/D
	C
	C
	0
	1.6
	1.8
	1.0
	1.2
	0.5
	0.8
	0.8
	0.8
	1.0
	1.8
	1.0

	LRP
	O&M
	MONONGAHELA RIVER, PA                                       
	Opekiska L/D
	C
	C
	0
	0.5
	0.3
	0.3
	1.6
	0.2
	0.3
	0.2
	1.4
	0.2
	1.2
	1.1

	LRP
	O&M
	MONONGAHELA RIVER, PA                                       
	Point Marion L/D
	B
	B
	0
	3.1
	0.9
	1.1
	1.2
	2.0
	1.3
	1.3
	2.3
	1.6
	1.5
	1.6

	LRL
	O&M
	OHIO RIVER LOCKS AND DAMS, KY, IL, IN & OH                  
	Cannelton L/D
	A
	B
	1
	3.5
	4.1
	2.5
	4.3
	3.6
	4.5
	4.0
	4.6
	4.7
	4.7
	4.8

	LRL
	O&M
	OHIO RIVER LOCKS AND DAMS, KY, IL, IN & OH                  
	John T. Myers L/D
	A
	C
	2
	4.7
	2.8
	6.2
	4.8
	4.6
	3.3
	4.2
	4.8
	6.8
	4.9
	5.0

	LRL
	O&M
	OHIO RIVER LOCKS AND DAMS, KY, IL, IN & OH                  
	L/D 52
	A
	F
	4
	3.9
	3.9
	6.6
	6.8
	4.8
	10.0
	10.1
	5.7
	3.8
	3.9
	5.0

	LRL
	O&M
	OHIO RIVER LOCKS AND DAMS, KY, IL, IN & OH                  
	L/D 53
	A
	F
	4
	3.1
	2.6
	2.2
	2.5
	3.6
	2.0
	2.9
	3.0
	2.7
	2.7
	2.8

	LRL
	O&M
	OHIO RIVER LOCKS AND DAMS, KY, IL, IN & OH                  
	Markland L/D
	A
	D
	3
	4.8
	4.8
	3.4
	4.8
	6.8
	3.9
	14.0
	12.6
	4.6
	4.7
	4.8

	LRL
	O&M
	OHIO RIVER LOCKS AND DAMS, KY, IL, IN & OH                  
	McAlpine L/D
	A
	D
	3
	7.1
	3.1
	2.8
	5.0
	6.4
	3.1
	4.2
	4.7
	4.8
	5.9
	5.0

	LRL
	O&M
	OHIO RIVER LOCKS AND DAMS, KY, IL, IN & OH                  
	Newburgh L/D
	A
	B
	1
	4.5
	4.7
	4.0
	3.8
	6.1
	5.0
	4.1
	6.6
	4.7
	4.8
	4.9

	LRL
	O&M
	OHIO RIVER LOCKS AND DAMS, KY, IL, IN & OH                  
	Smithland L/D
	A
	A
	0
	3.0
	3.7
	3.2
	3.6
	3.7
	2.7
	4.3
	4.8
	4.9
	7.0
	5.1

	LRH
	O&M
	OHIO RIVER LOCKS AND DAMS, OH & WV                      
	Belleville L/D
	A
	B
	1
	3.5
	2.0
	1.9
	3.0
	4.0
	2.0
	0.8
	1.9
	2.0
	2.5
	4.0

	LRH
	O&M
	OHIO RIVER LOCKS AND DAMS, OH & WV                      
	Greenup L/D
	A
	C
	2
	2.4
	2.1
	4.4
	7.3
	4.1
	0.5
	1.0
	11.5
	12.4
	9.9
	9.5

	LRH
	O&M
	OHIO RIVER LOCKS AND DAMS, OH & WV                      
	Meldahl L/D
	A
	C
	2
	4.9
	9.0
	2.8
	6.0
	2.4
	2.9
	6.6
	11.8
	11.9
	7.4
	4.5

	LRH
	O&M
	OHIO RIVER LOCKS AND DAMS, OH & WV                      
	Racine L/D
	A
	B
	1
	3.2
	2.2
	2.7
	3.1
	7.0
	2.2
	2.0
	1.3
	2.9
	4.7
	3.1

	LRH
	O&M
	OHIO RIVER LOCKS AND DAMS, OH & WV                      
	Robert C. Byrd L/D
	A
	B
	1
	1.8
	2.3
	2.4
	4.8
	2.3
	0.4
	1.9
	1.5
	3.6
	1.3
	2.1

	LRH
	O&M
	OHIO RIVER LOCKS AND DAMS, OH & WV                      
	Willow Island L/D
	A
	B
	1
	1.8
	2.0
	3.3
	1.9
	3.5
	1.2
	1.1
	3.0
	1.0
	4.6
	4.1

	LRP
	O&M
	OHIO RIVER LOCKS AND DAMS, PA, OH & WV                      
	Dashields L/D
	A
	C
	2
	2.1
	4.4
	3.3
	3.1
	2.1
	2.4
	2.3
	2.4
	4.5
	2.4
	4.9

	LRP
	O&M
	OHIO RIVER LOCKS AND DAMS, PA, OH & WV                      
	Emsworth L/D
	A
	F
	4
	6.0
	5.8
	4.4
	5.3
	3.6
	5.3
	5.3
	5.1
	2.5
	2.6
	3.4

	LRP
	O&M
	OHIO RIVER LOCKS AND DAMS, PA, OH & WV                      
	Hannibal L/D
	A
	B
	1
	2.1
	1.4
	1.4
	1.7
	1.0
	2.5
	1.8
	2.1
	2.7
	5.2
	2.1

	LRP
	O&M
	OHIO RIVER LOCKS AND DAMS, PA, OH & WV                      
	Montgomery L/D
	A
	C
	2
	3.4
	4.6
	2.2
	3.2
	2.7
	2.3
	2.3
	3.9
	6.4
	3.1
	4.9

	LRP
	O&M
	OHIO RIVER LOCKS AND DAMS, PA, OH & WV                      
	New Cumberland L/D
	A
	B
	1
	1.9
	2.9
	4.8
	2.3
	5.3
	1.8
	3.5
	2.6
	2.0
	3.6
	4.2

	LRP
	O&M
	OHIO RIVER LOCKS AND DAMS, PA, OH & WV                      
	Pike Island L/D
	A
	B
	1
	1.8
	3.2
	2.9
	2.8
	2.1
	3.0
	3.3
	5.6
	4.8
	3.3
	4.5

	LRL
	O&M
	OHIO RIVER OPEN CHANNEL WORK, KY, IL, IN & OH
	 
	A
	A
	0
	6.0
	5.2
	5.6
	4.6
	2.1
	5.0
	6.2
	5.2
	6.3
	5.3
	5.5

	LRP
	O&M
	OHIO RIVER OPEN CHANNEL WORK, PA, OH & WV
	 
	A
	A
	0
	0.3
	0.4
	0.6
	0.3
	0.1
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5

	LRH
	O&M
	OHIO RIVER OPEN CHANNEL WORK, WV, KY & OH
	 
	A
	B
	1
	2.1
	2.2
	1.8
	2.0
	2.2
	2.5
	2.6
	2.8
	3.0
	3.1
	3.3

	LRL
	O&M
	OHIO RIVER SYSTEM VALUATION AND RISK ASSESSMENT
	 
	na
	na
	 
	0.0
	0.0
	0.0
	0.0
	0.0
	1.5
	2.3
	2.6
	1.7
	0.8
	0.4

	LRN
	O&M
	OLD HICKORY LOCK AND DAM, TN
	Old Hickory Lock
	B
	C
	1
	0.9
	0.9
	1.0
	1.1
	2.2
	1.5
	1.3
	1.3
	1.4
	1.4
	1.5

	LRH
	O&M
	PORTSMOUTH HARBOR, OH
	 
	A
	C
	2
	 
	 
	 
	 
	 
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1

	LRN
	O&M
	TENNESSEE RIVER, TN SYSTEM
	Channel Maint RM 155, 193-197, 253-256
	A
	B
	1
	0.6
	1.1
	0.9
	0.9
	0.6
	1.3
	0.8
	0.5
	0.5
	0.8
	0.7

	LRN
	O&M
	TENNESSEE RIVER, TN SYSTEM
	Channel Maint RM 452, 465-469, 632, 643, Hrm 11-18
	B
	C
	1
	0.0
	0.0
	0.1
	0.1
	0.9
	0.0
	0.0
	0.5
	0.0
	0.5
	0.5

	LRN
	O&M
	TENNESSEE RIVER, TN SYSTEM
	Chickamauga Lock, TN
	B
	D
	2
	1.6
	1.5
	1.4
	2.6
	2.0
	3.7
	3.7
	4.9
	4.0
	5.1
	4.2

	LRN
	O&M
	TENNESSEE RIVER, TN SYSTEM
	Fort Loudoun Lock, TN
	C
	C
	0
	0.9
	0.7
	0.7
	0.6
	0.6
	1.0
	1.1
	1.1
	2.4
	1.2
	1.2

	LRN
	O&M
	TENNESSEE RIVER, TN SYSTEM
	Guntersville Lock, AL
	B
	C
	1
	1.0
	0.9
	0.9
	2.4
	0.9
	1.5
	1.6
	1.6
	4.5
	1.7
	1.8

	LRN
	O&M
	TENNESSEE RIVER, TN SYSTEM
	Kentucky Lock, KY                  
	A
	D
	3
	2.2
	1.0
	1.2
	1.0
	0.9
	3.8
	2.4
	2.5
	2.6
	2.7
	4.2

	LRN
	O&M
	TENNESSEE RIVER, TN SYSTEM
	Melton Hill Lock, TN
	D
	D
	0
	1.2
	0.3
	0.4
	0.3
	0.3
	0.3
	0.3
	0.3
	0.3
	0.3
	1.5

	LRN
	O&M
	TENNESSEE RIVER, TN SYSTEM
	Nickajack Lock, TN
	B
	B
	0
	1.0
	0.9
	0.9
	1.0
	1.9
	1.4
	1.6
	3.1
	1.7
	1.7
	1.8

	LRN
	O&M
	TENNESSEE RIVER, TN SYSTEM
	Pickwick Lock, TN
	A
	C
	2
	1.6
	2.8
	1.6
	1.7
	1.8
	2.1
	4.2
	2.3
	2.4
	2.5
	2.6

	LRN
	O&M
	TENNESSEE RIVER, TN SYSTEM
	Watts Bar Lock, TN
	B
	C
	1
	1.0
	0.9
	0.9
	0.9
	0.9
	1.3
	1.5
	1.5
	1.6
	2.8
	1.6

	LRN
	O&M
	TENNESSEE RIVER, TN SYSTEM
	Wheeler Lock, AL
	A
	C
	2
	1.0
	2.1
	1.0
	1.0
	1.0
	2.0
	3.2
	1.2
	1.3
	2.7
	1.4

	LRN
	O&M
	TENNESSEE RIVER, TN SYSTEM
	Wilson Lock, AL
	A
	D
	3
	1.2
	1.1
	2.3
	1.1
	1.2
	3.4
	2.3
	2.4
	3.9
	4.0
	2.7

	LRL
	GI
	GREEN AND BARREN RIVER 
	L&D DISPOSITION PED
	na
	na
	 
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.4
	0.3
	0.0

	LRH
	GI
	GREENUP LOCKS AND DAM (PED)
	Greenup Lock Extension PED
	na
	na
	 
	1.4
	1.8
	1.3
	2.1
	0.8
	3.5
	0.0
	0.0
	0.0
	0.0
	 

	LRL
	GI
	KENTUCKY RIVER
	 L&D 1-4 Disposition Study
	na
	na
	 
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.4
	0.4
	0.0

	LRL
	GI
	OHIO RIVER MAIN STEM SYSTEMS STUDY, KY, IL, IN, PA, WV & OH
	 
	na
	na
	 
	3.4
	2.4
	2.9
	1.5
	1.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	LRN
	GI
	TENNESSEE-CUMBERLAND R. SYSTEMS STUDY, TN, KY, MS & AL
	 
	na
	na
	 
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.4
	0.5
	1.5
	2.0
	2.0

	LRP
	GI
	UPPER OHIO NAVIGATION STUDY, PA (E.D.M)
	 
	na
	na
	 
	0.0
	0.0
	0.2
	0.4
	0.6
	0.0
	4.0
	4.0
	4.0
	1.9
	0.0

	LRN
	CG
	CHICKAMAUGA LOCK, TN
	Chickamauga Construction
	na
	na
	 
	0.0
	0.4
	2.9
	7.6
	6.4
	18.0
	26.7
	47.1
	69.0
	69.7
	55.2

	LRP
	CG
	EMSWORTH LOCKS AND DAM, OHIO RIVER, PA (Dam Safety)
	Emsworth Major Rehab
	na
	na
	 
	0.0
	0.0
	0.0
	0.0
	3.5
	14.3
	 25.0
	 30.0
	 30.0
	 2.5
	 2.5

	LRH
	CG
	GREENUP LOCK EXTENSION
	Greenup Lock Extension construction
	na
	na
	 
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	12.1
	12.2
	10.3
	26.1
	42.3

	LRL
	CG
	JOHN T. MYERS DAM MAJOR REHAB
	JT Myers Major Rehab
	na
	na
	 
	0.0
	0.0
	0.0
	0.0
	0.9
	0.0
	0.0
	0.0
	3.0
	10.0
	12.0

	LRL
	CG
	JOHN T. MYERS LOCK AND DAM 
	Auxiliary Lock Extension
	na
	na
	 
	1.9
	1.6
	1.0
	0.9
	0.3
	5.0
	9.0
	35.0
	44.0
	44.0
	44.0

	LRN
	CG
	KENTUCKY LOCK ADDITION, TN RIVER, KY                 
	Kentucky Lock Addition
	na
	na
	 
	24.1
	19.7
	23.0
	22.6
	28.9
	32.0
	55.0
	60.0
	75.0
	75.0
	90.0

	LRP
	CG
	LOCKS AND DAMS 2, 3 AND 4, MONONGAHELA RIVER, PA            
	Lower Mon 2,3,4
	na
	na
	 
	57.7
	37.4
	36.7
	31.6
	28.2
	63.5
	62.7
	50.6
	49.9
	61.3
	48.4

	LRH
	CG
	MARMET LOCK, KANAWHA RIVER, WV                              
	Marmet Construction 
	na
	na
	 
	13.7
	28.8
	38.7
	54.3
	60.7
	73.5
	50.0
	5.0
	1.5
	0.0
	0.0

	LRL
	CG
	MCALPINE LOCKS AND DAM, OHIO RIVER, KY & IN                 
	McAlpine Lock Construction
	na
	na
	 
	24.1
	22.5
	25.9
	57.9
	60.9
	70.0
	70.0
	23.0
	0.0
	0.0
	0.0

	LRL
	CG
	OLMSTED LOCKS AND DAM, OHIO RIVER, IL & KY                  
	Olmsted L/D Construction
	na
	na
	 
	57.9
	56.2
	29.6
	32.5
	58.7
	110.0
	110.0
	100.0
	100.0
	100.0
	90.0

	LRH
	CG
	ROBERT C BYRD LOCKS & DAM
	RC Byrd Construction 
	na
	na
	 
	3.6
	2.0
	2.2
	0.9
	1.8
	1.8
	1.9
	0.0
	0.0
	0.0
	0.0

	LRH
	CG
	WINFIELD LOCKS AND DAM, KANAWHA RIVER, WV        
	Winfield Construction 
	na
	na
	 
	0.3
	0.3
	0.2
	0.4
	0.6
	0.3
	4.3
	2.9
	0.0
	0.0
	0.0


End of Section 5  

Appendix 1.  Navigation System Value to the Nation

System Volume and Commodities   

The highest growth rates occurred at projects on the Allegheny, Tennessee, and Cumberland rivers, though this growth represented modest tonnage increases and then only at selected locks.  On the Ohio River, only the 1200’ locks in the upper reaches of the river showed growth in 2003 over traffic levels in 1994.  Lock-level commodity traffic growth was hampered in the 1990s by a substantial drop-off in export coal and grain traffic, the loss of some domestic utility steam coal markets outside of the ORS, and a reduction in the usage and waterborne movement of Illinois Basin and Northern Appalachian coals by electric utilities.  The projects most severely affected during the 1990s were on the lower Ohio River.  Nonetheless, the system’s 260 million tons of commerce makes it the nation’s largest waterway system.  

Since the end of the Second World War, fairly continual industrial expansion in the Ohio River Basin has produced significant increases in commodity traffic on the Ohio River.  Dramatic increases occurred in the immediate post-war period as the navigation system accommodated the transportation needs of expanding basin industries, especially industries such as primary metals in the Wheeling and Pittsburgh areas.  Between 1950 and 1965, traffic on the Ohio River doubled.  Over the next 25 years, 1965-1990, traffic on the main-stem doubled once again.  Most of this traffic growth was driven by massive investments in waterside coal-fired electric generating facilities that were expanding to accommodate the needs of an expanding economic base.  Electric utilities were locating new plants all along the waterways of the ORS and expanding their existing waterside facilities to take advantage of this extensive waterway system as a source of water supply and for low-cost waterway transportation of coal.  From 1990 to the present few new coal-fired electric utility plants have been built, causing coal traffic to show declines.  All traffic growth on the system has been driven by increases in aggregates (limestone, sand, and gravel), ores and minerals, and iron and steel traffic (see Table 2-2).  In fact, these commodities experienced generally strong growth through this period, growth that was negated by the steep, one-year decline in coal traffic between 2002 and 2003. Coal traffic, predominately destined for electric utility plants, represents over half of all ORS traffic (see Figure 2-2).

Figure 2-2 provides an overview of 2003 ORS traffic distribution by commodity.  Tables 2-2 and 2-3 provide an overview of ORS traffic by tonnage and USACE project, respectively.

Figure 2-4

ORS Commodity Traffic Distribution, 2003
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Table 2-2

Historic ORS Traffic, 1994 – 2003 (in millions of tons)
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Total

1994

157.9

    

 

18.4

      

 

0.3

        

 

39.9

      

 

15.9

      

 

10.5

      

 

6.5

        

 

9.7

        

 

8.0

        

 

267.0

    

 

1995

151.4

    

 

17.8

      

 

0.2

        

 

42.1

      

 

16.8

      

 

10.6

      

 

6.4

        

 

10.2

      

 

8.0

        

 

263.5

    

 

1996

156.5

    

 

17.2

      

 

0.2

        

 

44.5

      

 

14.6

      

 

9.7

        

 

7.2

        

 

9.8

        

 

7.5

        

 

267.2

    

 

1997

158.4

    

 

17.8

      

 

0.2

        

 

47.9

      

 

15.0

      

 

10.0

      

 

6.2

        

 

9.6

        

 

6.5

        

 

271.5

    

 

1998

156.9

    

 

20.0

      

 

0.3

        

 

49.0

      

 

14.1

      

 

10.2

      

 

6.0

        

 

10.5

      

 

8.4

        

 

275.3

    

 

1999

150.8

    

 

20.4

      

 

0.3

        

 

49.1

      

 

15.4

      

 

10.2

      

 

6.7

        

 

12.5

      

 

9.6

        

 

274.9

    

 

2000

146.1

    

 

20.0

      

 

0.4

        

 

47.0

      

 

15.7

      

 

10.8

      

 

6.9

        

 

14.5

      

 

10.3

      

 

271.8

    

 

2001

157.1

    

 

20.2

      

 

0.3

        

 

46.7

      

 

18.2

      

 

10.6

      

 

6.9

        

 

11.0

      

 

8.9

        

 

279.9

    

 

2002

158.8

    

 

19.8

      

 

0.4

        

 

45.3

      

 

17.1

      

 

10.5

      

 

6.4

        

 

12.5

      

 

8.4

        

 

279.2

    

 

2003

140.9

    

 

16.7

      

 

0.1

        

 

47.4

      

 

14.1

      

 

11.4

      

 

7.4

        

 

14.3

      

 

7.4

        

 

259.7

    

 

Annual % 

Growth 

1994-2003

-1.1%

-1.0%

-9.6%

1.7%

-1.2%

0.9%

1.4%

4.0%

-0.8%

-0.3%
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1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

1994-2003

 Ohio River

Emsworth

24,272

23,075

23,424

23,201

23,153

23,561

22,334

21,729

23,687

19,211

-2.3%

Dashields

25,602

24,551

24,765

24,452

24,563

24,528

23,230

22,839

24,516

20,012

-2.4%

Montgomery

27,313

25,515

27,132

26,480

26,866

26,560

25,974

25,555

26,709

21,093

-2.6%

New Cumberland

37,272

36,745

36,584

35,564

35,425

33,906

34,062

33,854

35,251

32,189

-1.5%

Pike Island

43,643

43,309

43,729

41,345

43,027

41,276

41,460

41,682

43,634

39,062

-1.1%

Hannibal

47,783

42,783

46,596

44,812

47,627

47,258

48,344

49,476

51,200

48,884

0.2%

Willow Island

45,802

44,534

43,932

42,299

44,766

44,320

45,635

46,975

48,422

46,592

0.2%

Belleville

48,641

47,122

47,869

45,511

48,688

47,983

49,201

49,243

51,118

49,482

0.2%

Racine

49,845

48,000

48,933

46,644

49,517

48,646

50,022

50,239

51,764

50,625

0.2%

R.C. Byrd

56,079

58,649

59,406

56,337

57,855

55,970

57,879

58,108

54,898

53,164

-0.5%

Greenup

68,695

67,573

67,262

69,891

70,635

70,044

71,713

70,563

65,915

62,135

-1.0%

Meldahl

64,627

63,376

61,270

62,246

63,739

62,784

63,391

63,813

57,771

53,222

-1.9%

Markland

60,011

57,757

54,680

55,090

55,119

54,850

56,062

55,807

49,625

45,248

-2.8%

McAlpine

61,943

57,609

53,980

52,823

52,857

54,835

55,790

56,170

51,893

49,482

-2.2%

Cannelton

64,257

59,513

56,782

56,240

54,386

56,650

55,786

56,653

55,841

54,002

-1.7%

Newburgh

76,779

72,052

68,300

65,407

64,131

64,509

64,433

66,527

64,200

62,475

-2.0%

J.T. Myers 

1/

85,718

82,108

77,603

76,218

74,151

71,393

72,447

75,290

68,961

62,655

-3.1%

Smithland

93,337

89,145

85,077

84,931

84,606

82,115

82,610

85,915

79,040

72,305

-2.5%

L/D 52

101,267

97,467

94,052

94,770

97,695

95,125

94,687

96,715

93,382

87,420

-1.5%

L/D 53 

2/

---

---

---

---

---

87,814

89,161

87,085

85,638

81,742

n/a

 Kanawha River

London

7,518

8,010

8,605

8,163

7,278

6,505

6,017

4,662

4,466

2,872

-9.2%

Marmet

17,372

16,174

17,192

17,431

16,274

14,733

16,481

16,439

13,477

14,107

-2.1%

Winfield

22,272

22,008

22,618

22,352

21,356

19,537

20,693

20,309

17,567

18,076

-2.1%

 Monongahela River

Opekiska

548

370

259

242

179

28

66

289

442

57

-20.3%

Hildebrand

571

357

312

256

177

26

72

292

442

47

-22.1%

Morgantown

1,264

630

362

292

247

358

601

830

924

491

-9.0%

Point Marion

10,282

7,246

5,829

5,322

5,194

5,218

5,608

5,893

5,594

4,508

-7.9%

Grays Landing

11,442

8,883

6,946

5,453

5,658

5,777

5,855

6,073

5,720

4,563

-8.8%

Maxwell

15,116

12,267

10,535

10,577

10,886

13,384

12,338

12,565

12,869

12,427

-1.9%

L/D 4

16,453

13,299

11,492

10,862

10,880

13,220

11,960

11,928

12,905

9,849

-5.0%

L/D 3

16,602

14,416

15,765

15,416

16,110

18,011

15,613

14,660

15,446

11,699

-3.4%

L/D 2

20,188

18,232

19,326

19,328

20,534

21,137

20,088

19,706

21,734

16,979

-1.7%

 Allegheny River

L/D 8

516

579

632

711

463

673

702

229

328

797

4.4%

L/D 7

89

98

143

136

471

134

137

104

56

240

10.4%

L/D 6

117

113

135

154

179

164

137

119

65

243

7.6%

L/D 5

204

132

391

728

757

769

691

176

787

910

16.1%

L/D 4

753

728

1,134

1,543

1,789

1,630

1,410

502

1,038

1,170

4.5%

L/D 3

2,435

2,282

2,388

2,780

2,555

2,581

2,554

2,407

1,671

2,373

-0.3%

L/D 2

2,367

2,240

2,449

2,825

2,480

2,621

2,582

2,459

1,746

2,422

0.2%

 Green River

L/D 2

3,631

2,086

2,398

2,069

2,122

1,502

1,553

4,320

6,083

3,781

0.4%

L/D 1

5,712

4,272

5,174

4,951

4,783

4,371

3,984

7,200

9,514

6,845

1.8%

 Cumberland River

Old Hickory

443

462

450

1,940

3,511

3,942

3,836

3,850

4,181

4,536

26.2%

Cheatham

5,367

5,184

5,527

7,112

8,710

9,551

8,659

9,124

9,434

9,783

6.2%

Barkley

4,365

5,306

6,281

9,483

9,654

9,081

8,967

8,398

6,901

2,294

-6.2%

 Tennessee River

Ft. Loudoun

631

614

662

537

627

639

819

682

570

565

-1.1%

Watts Bar

1,541

1,442

1,491

1,808

1,701

1,768

1,995

1,586

1,498

1,417

-0.8%

Chickamauga

2,296

2,311

2,274

2,654

2,529

2,306

2,452

1,924

1,902

1,845

-2.2%

Nickajack

5,342

5,373

5,512

5,696

4,959

4,687

4,793

4,093

3,941

3,696

-3.6%

Guntersville

8,331

8,036

9,233

9,412

8,974

9,390

8,942

8,581

9,091

7,612

-0.9%

Wheeler

11,370

11,134

12,327

13,541

14,373

15,350

14,628

12,484

13,120

12,874

1.3%

Wilson

11,634

11,379

12,543

13,614

14,605

15,518

14,798

12,673

13,272

12,971

1.1%

Pickwick

18,416

15,400

17,536

18,930

20,388

20,405

19,153

17,628

18,303

16,916

-0.8%

Kentucky

33,427

33,728

33,490

34,014

33,356

31,767

28,836

27,737

29,579

32,403

-0.3%

Source: COE LPMS

1/

 Uniontown was renamed J.T. Myers in 1997

2/

 No data collected at L/D 53 before 1999

Table 2-3

1994-2003 Ohio River System Total Traffic by Project

(Kilotons)


Economic Value

The ORS facilitates economic development by:

· Lowering transportation costs for bulk commodities

· Improving contact between internal and external markets

· Reducing energy costs for commercial and industrial activities

· Linking producers and markets for raw material inputs

· Supplying municipal, and industrial water

· Creating and providing jobs

· Providing recreational, aesthetic, and environmental opportunities

Shippers who rely on the ORS realized over $2 billion in transportation rate savings by using waterborne carriers over the more expensive overland modes such as road and rail.  These savings have a multiplying effect on the economy and generated an additional 97,000 jobs and $11.5 billion in national output.  While national impacts are large, regional impacts can be larger still.  For example, the Port of Pittsburgh estimates that the Ohio River System directly generates almost 53,000 jobs and just over $2 billion in income, most of this in the mining and manufacturing companies that rely on the waterway to ship and receive goods.

From a recent survey of residents in counties along the Ohio River main-stem, 65% of respondents stated the Ohio River is either extremely important or very important to them for recreation.  Primary recreation activities respondents engaged in were: scenic drives (56%), special events (49%), riverfront dining (45%), riverfront sightseeing (43%), and riverfront parks (40%).   Many other parts of the navigation system are even more popular for recreation than the main-stem Ohio River.

Major port cities like Pittsburgh, Cincinnati, Louisville, and Huntington have developed distribution centers for goods produced in the basin.  Waterside developments include a long list of manufacturing and processing facilities that play a significant role in local economies, as well as the national economy.  These include: electric power plants, coal mines, steel mills, coke ovens, aluminum smelters, chemical and cement plants, lime kilns, paper and pulp mills, stone quarries, corn and soybean processors, feed mills, and flour mills. In addition, it appears more likely that container facilities will be developed in some of these cities.  Container-on-barge service from New Orleans to Pittsburgh recently began on an extended trial basis and detailed plans for a new double stack container rail line from Norfolk to the Port of Huntington have been announced.  Both developments suggest an expanded role for waterways in moving cargo in the United States and represent new opportunities for inland ports.
Shippers are expected to continue their heavy reliance on the ORS into the future based upon the results of five traffic demand forecast scenarios developed for the ORMSS study.  These scenarios related only to electric utility driven shipments of coal, lime and limestone (these later two commodities are used in desulphurization units).  The non-coal commodities were represented by a single traffic forecast.  Two scenarios represented alternative economic growth futures; the others represented three different environmental scenarios.  Projected traffic demands for the ORS under each of the five alternative forecast scenarios for the period 2000-2030 are displayed in Table 2-4.  Over the longer term, the high and low alternatives that emerge are the Utility-Based High scenario and the Clear Skies scenario.   The first of these forecasts reflects the outlook of the major utility users of the ORS along with a high economic growth framework.  The second reflects implementation of the Bush administration’s Clear Skies Initiative with its expected negative impact on coal usage.  In year 2020, the forecasts range between 318 million tons under the Clear Skies scenario and 350.4 million tons under the Utility-Based High scenario.  Annual growth for the 2000-2030 period ranges from 0.7 percent to 1.2 percent.  This is compared to annual growth over the 1970-2000 period of 1.7 percent per year.

Table 2-4

Ohio River System Traffic Demand Forecasts, by Scenario, 2000 – 2030

(in millions of tons)

[image: image21.wmf]Scenario

1970

2000

2010

2020

2030

1970-00

2000-30

Utility-based High

163.9

     

 

271.8

     

 

312.5

     

 

350.4

     

 

393.1

     

 

1.7%

1.2%

Utility-based

163.9

     

 

271.8

     

 

312.5

     

 

336.4

     

 

369.8

     

 

1.7%

1.0%

NAAQS

163.9

     

 

271.8

     

 

305.7

     

 

348.5

     

 

379.3

     

 

1.7%

1.1%

Clear Skies

163.9

     

 

271.8

     

 

268.7

     

 

318.0

     

 

331.2

     

 

1.7%

0.7%

Modified Clear Skies

163.9

     

 

271.8

     

 

313.1

     

 

344.4

     

 

373.5

     

 

1.7%

1.1%

Actual

Projected

Annual % Growth


All of the forecast scenarios reflect the effects of coal switching by ORS-dependent utilities to meet the requirements of existing or proposed environmental regulations.  The utility-based forecasts reflect the outlook of the utilities themselves.  The remaining forecasts are based on the solution of linear programming procedures that determine utility plants’ least-cost combinations of inputs, including coal by type, in a market context.  Since most of the forecasts were arrived at independently and since considerable coal switching takes place in some of the forecasts, the forecasts can align quite differently among the locks.  For example, the high forecast at one lock might not be the high forecast at another.  

Forecast growth rates tend to be the highest for Hannibal, Willow Island, Belleville, and Racine on the upper Ohio and Cannelton, Newburgh, Myers, Smithland, and Lock and Dam 52 on the lower Ohio.  This reflects an anticipated increased interest in Northern Appalachian coal and Illinois Basin coal on the part of the utilities, as well as increases in the movement of western coal on the ORS.  Utilities are expected to include more Northern Appalachian and Illinois Basin coal in their mixes because these coals are lower cost and because scrubbing becomes more widespread through time.  The lowest growth rates occur at the uppermost Ohio River locks, locks on the middle Ohio River, the Kanawha River and the Big Sandy River.  The lower growth rates at the uppermost Ohio River locks reflect increased usage of local coals by plants on the Monongahela and the upper Ohio.  Lower growth rates for projects in the middle Ohio River and the Big Sandy and Kanawha Rivers reflect diminished interest in Central Appalachian coals resulting from reduced availability and resulting increased production costs for these coals.   Tributary streams with concentrations of coal-fired power plants, most importantly the Monongahela, Cumberland and Tennessee Rivers, generally exhibit modest growth.

System Infrastructure

Year-round navigation on the ORS is provided by a system of 60 locks and dams.  Table 2-5 provides an overview of ORS locks and dams.

Table 2-5

ORS Lock and Dam Specifications






Year


 Year
[image: image22.emf]River/

Project @Mile Main Aux. Dam Main Aux. Dam Main Aux

Ohio River

Emsworth 6.2 1921 1921 1922 1984 1984 1984 600x110 360x56

Dashields 13.3 1929 1929 1929 1990 1990 1990 600x110 360x56

Montgomery 31.7 1936 1936 1936 1989 1989 1989 600x110 360x56

N. Cumberland 54.4 1959 1959 1961 1200x110 600x110

Pike Island 84.2 1965 1965 1965 1200x110 600x110

Hannibal 126.4 1972 1972 1975 1200x110 600x110

Willow Island 162.4 1972 1972 1973 1200x110 600x110

Belleville 203.9 1968 1968 1969 1200x110 600x110

Racine 237.5 1967 1967 1970 1200x110 600x110

R.C. Byrd 279.2 1993 1993 1937 2000 1200x110 600x110

Greenup 341.0 1959 1959 1962 1200x110 600x110

Meldahl 436.2 1962 1962 1964 1200x110 600x110

Markland 531.5 1959 1959 1964 1200x110 600x110

McAlpine 606.8 1961 1961 1964 1965 1200x110 600x110

Cannelton 720.7 1971 1971 1971 1200x110 600x110

Newburgh 776.1 1975 1975 1975 1200x110 600x110

J.T. Myers 846.0 1975 1975 1975 1200x110 600x110

Smithland 918.5 1979 1979 1979 1200x110 1200x110

L&D No. 52 938.9 1969 1928 1929 1983 1984 1200x110 600x110

L&D No. 53 962.6 1980 1929 1929 1982 1984 1200x110 600x110

Kanawha River

London 82.8 1933 1933 1934 2003 407x56 360x56

Marmet 67.8 1934 1934 1934 360x56 360x56

Winfield 31.1 1998 1935 1937 800x110 2(360x56)

Monongahela River

Opekiska 115.4 1964 1967 600x84

Hilderbrand 108.0 1959 1960 600x84

Morgantown 102.0 1950 1950 600x84

Point Marion 90.8 1993 1994 720x84

Grays Landing 82.0 1993 1995 720x84

Maxwell 61.2 1964 1964 1965 720x84 720x84

No. 4 41.5 1932 1932 1933 1964 1964 1967 720x84 360x56

No. 3 23.8 1906 1906 1907 1981 1981 1979 720x84 360x56

No. 2 11.2 1905 1905 1906 1953 1953 720x110 360x56

Rehabilitated Lock Size Operational


Table 2-5

ORS Lock and Dam Specifications (continued)




         Year


Year
[image: image23.emf]River/

Project @Mile Main Aux. Dam Main Aux. Dam Main Aux

Allegheny River

No. 9 62.2 1938 1938 360x56

No. 8 52.6 1931 1931 1937 360x56

No. 7 54.7 1930 1931 360x56

No. 6 36.3 1928 1928 360x56

No. 5 30.4 1927 1927 360x56

No. 4 24.2 1934 1934 360x56

No. 3 14.5 1934 1934 360x56

No. 2 6.7 1934 1934 360x56

Green River

No. 2 63.1 1956 1957 600x84

No. 1 6.7 1956 1957 1970 600x84

Cumberland River

Cordell Hull 313.5 1973 1974 400x84

Old Hickory 216.2 1954 1957 400x84

Cheatham 148.7 1952 1954 800x110

Barkley 30.6 1964 1966 800x110

Tennessee River

Fort Loudoun 602.3 1943 1943 360x60

Watts Bar 529.3 1941 1944 360x60

Chickamauga 471.0 1939 1940 360x60

Nickajack 424.7 1967 1968 600x110

Guntersville 349.0 1965 1937 1939 600x110 360x60

Gen. Wheeler 274.9 1963 1934 1937 1962 600x110 400x60

Wilson 1/

259.4 1927 1961 300x60

Wilson 1/

259.4 1959 1927 1925 1967 600x110 292x60

Pickwick 206.7 1984 1937 1938 1000x110 600x110

Kentucky 22.4 1942 1944 600x110

Clinch River

Melton Hill 23.1 1963 1963 400x75

Kentucky River

No. 5-14 2/

No. 4 65.0 1844 1844 145x38

No. 3 42.0 1844 1844 145x38

No. 2 31.0 1839 1839 145x38

No. 1 4.0 1839 1839 145x38

1/

 Two auxiliary locks in series to form a single, dual lift lock.

2/

 Federal Govt. no longer operates.

Operational Rehabilitated Lock Size


Appendix 2.  Navigation System Risk Assessment Details
(Subject to authorization and funding)

System Reliability and Value Metrics

Once system risk issues are identified, system reliability and value metrics can be developed that can be used to consider potential economic, engineering, and environmental consequences of not maintaining certain features of a navigation system.  Reliability and consequences can be two of the factors considered in preparing the FYDP and prioritizing navigation project investments in a constrained funding environment.   The metrics can be grouped into four category levels:

Category I. - Value of System Node to Overall Navigation System

These metrics are intended to measure node (i.e. ORS lock) significance within the system.  Examples of these types of metrics would include: 3-year average port tonnage accommodated, evidence of port tonnage expansion or reduction, overall values or cargo associated with port tonnage, tons accommodated by commodity, and the presence of certain highly significant industries.  Metrics for ORS nodes will be based primarily upon the application of this first category of metrics.  Nodes of greater significance to the overall system will require a higher level of reliability, which would in turn, provide a low risk of failure and serious adverse consequences.        

Category II. - Value of System Node to Local Users and Communities

These metrics will assess the localized conditions and values associated with the system node, to measure its performance from both a navigation operations standpoint, and from the perspective of its relevance on the local and regional area.  Examples of these types of assessments would include: carrier transit days and transit costs, carrier transit delays, availability of service days, and local economic significance in terms of jobs and/or revenue measures associated with the system node.  Existing or predicted environmental conditions for the system node, such as lake or river levels occurring during the period of assessment when compared with historical seasonal averages is a critical element for consideration at this level. 

Tertiary or non-monetary values of the system node would also be considered at this level.  Examples of these types of system node metrics could include regional functions, such as the presence of a USCG base or Homeland Security mission at the node, the presence of power generation, industry, or infrastructure water intakes within the node, the use of the node as a Harbor of Refuge by different classes of vessels, the existence of environmental sustainability benefits, or recreational importance.

Category III. – Component Project Significance to System Node

The previous two categories of metrics will be used to assess system nodes, measuring their relative significance with respect to one another.  The metrics at this level will determine the relative value of each component within a particular harbor, lock, or other project area.  Historically, local prioritization of project maintenance work was based heavily upon the current physical condition of the system nodes’ component elements: pier and breakwater sections, federal channel areas, etc.  However, the condition assessment of an individual system node component alone cannot determine the value of a repair or improvement with respect to all others.  The determination of the overall impact of a component failure on the operation of the system node, at the level of service expected by the node users and stakeholders, is a critical aspect of this process that must be assessed and compared with all other needs.  

Examples of metrics at this level would include: average increase in harbor wave conditions resulting from structure degradation, percentage of system node users impacted by channel shoaling, percentage of remaining storage capacity within a combined disposal facility, and percent utilization of lock or channel areas.  The use of a component for other functions unrelated to waterborne commerce, such as flood control or environmental sustainability, would also be considered within this category.

Category IV. - Component Project Operational Reliability and Risks

The metrics at this level will utilize the reliability risk assessments developed for the system node components and determine the relative value of a making a repair or improvement (eg. A mitre gate repair versus an access road widening).  At this point in the analysis, project components of equivalent ORS system’s nodes are being ranked on the basis of existing condition and predicted reliability.  The development of adequate component reliability data for all existing ORS project elements is presently an incomplete effort.  The identification of the two systems’ current reliability data, as well as the current organizational data-collection needs pertaining to this effort is one of the central elements of this report.  

Examples of metrics at this level would include: life cycle cost rankings, reactive repair cost rankings, preventative cost rankings, and component risk assessment rankings.  Prior to the development of the various types of component data sets and rankings, previous major rehabilitation project data and dates, as well as condition indices developed by annual inspections could be used for this same purpose. 

One of the subsequent activities associated with the development and application of reliability metrics is the creation of sorting or ranking algorithms that will apply these metrics and determine the relative worth of projects and work packages, creating a project value index.  A complete and comprehensive performance measurement of systems’ project nodes could also be developed with this approach.  The development of the metrics’ four categories from the global down to the narrow and specific component-based perspective is essential to capturing this concept.  Each of the metrics proposed for the four categories, as well as the four categories themselves, will require extensive evaluation to establish their relative worth.  It is anticipated that the greatest consideration will be applied to the broader scale metrics listed in the top categories.  

System Risk and Reliability Assessment

This section describes the engineering models, resources, and information that is needed to assess the condition and reliability of individual projects and navigation systems along with consequences of unreliable performance.  For the ORS, the Risk and Reliability Assessment would provide engineering-based information on implementation costs to:

· Support risk reduction for each individual navigation structure, channel, or harbor project.

· Support improving the reliability of each navigation structure, channel, or harbor project and of the regional navigation system. 

Risk and Reliability Assessment Criteria for Ohio River Navigation System (ORS)   

Engineering reliability modeling is an important analytical tool that has recently been integrated into USACE navigation studies such as the Ohio River Main stem Systems Study (ORMSS).  The ORMSS successfully integrated engineering reliability within a risk-based economic framework using probabilistic methods.  For any risk assessment program, the probabilistic engineering reliability performance inputs are a critical part of the overall risk assessment methodology.  The basic framework of engineering analysis tools and appropriate methodology are in place to apply this for the remainder of the Ohio River system (dams and tributaries) and other river systems so that a consistent methodology for making investment decisions can be achieved throughout the Corps.

This is done by calculating the annual probability of failure of the component in the future given such input as varying levels of operating loads, future use, levels of maintenance, and other component-specific factors.  The output of the component-specific reliability model is typically an annual probability of failure, although these can be modified to account for seasonality or other river-specific characteristics.  The probabilities of failure are coupled with consequence event trees which provide information such as physical repair costs, expected service disruption time, and future reliability for given levels of repair.  

A graphical example of the reliability model output for a set of Ohio River lock gates analyzed as part of ORMSS is shown in Figure 3-2.  The probability of failure is represented by the vertical axis, while the year of operation is shown on the horizontal axis.  The multiple lines represent the variation of future reliability for the gates given different maintenance or investment levels.  

Figure 3-2

Reliability Hazard Rates for Varying Maintenance Scenarios


[image: image24]
The consequence event tree for each component is developed by a team of engineers and operations personnel familiar with the performance and repair aspects of these specific components.  Critical information related to various possible repair levels is provided in the tree with expert elicitation methods as one way to develop the information.  To date, environmental consequences have not been incorporated into event trees.  Over time, these considerations will be included in event trees and as model output.

Risk and Reliability Tools Currently Available
The current cadre of engineering reliability models developed under ORMSS and applicable follow-on studies (Chickamauga Lock Replacement Study, J.T. Myers Dam Rehab Evaluation, Great Lakes and Saint Lawrence Seaway System Study, etc…) are state-of-the-art in terms of using calibrated field measurement data into a probabilistic engineering analysis to measure future expected performance.  

Criteria for Ohio River Mainstem Locks
More than sixteen engineering reliability models have been developed and fully integrated into a risk-based economic analysis for locks of the Ohio River.  An example of these models follows:



Horizontally framed Miter Gate

a. Floating, welded pintle design with one set of diagonals

b. Fixed, bolted pintle design with two sets of diagonals per leaf

c. Fixed, bolted pintle design with one set of diagonals per leaf



Horizontally-framed Reverse Tainter Culvert Valve



Vertically-framed Reverse Tainter Culvert Valve



Lock Wall Monolith Stability

a. Unanchored, rock founded

b. Anchored, rock founded



Miter Gate Sill Stability

a. Unanchored, rock founded

b. Anchored, rock founded



Approach Wall Stability



Electrical Power and Control System for Lock



Miter Gate Machinery (Sector Gear)



Reverse Tainter Culvert Valve Machinery



Hydraulic System  

Risk and Reliability Tools To Be Developed

Extending the methodology utilized in the Ohio River Main stem Systems study, Chickamauga, and the Great Lakes St.Lawrence Seaway studies will greatly enhance the Corps’ ability to make sound decisions regarding navigation infrastructure investments such as major rehabilitations, large-scale improvements, and potentially major maintenance initiatives.  For the Ohio River system, three major reliability pieces need to be completed – main stem dams, tributary dams, and tributary locks.

Ohio River Mainstem Dams
The ORMSS scope did not include engineering reliability models for navigation dams on the main stem of the Ohio River.  However, recent evidence (Emsworth, J.T. Myers, etc.) suggests that the condition of the navigation dams needs the same level of analysis in order to capture the risks and potential impacts associated with these structures.   The adverse impacts associated with the loss of pool greatly outweigh those associated with the closure of a lock chamber.  Therefore, the first step to capture the modeling needs for the remainder of the Ohio River system would involve modeling the navigation dams for the main stem of the Ohio River.  

The dam components would be done categorically and ranked in order to determine the most critical components.  Applicable event trees would also need to be developed for any dam components that are modeled with reliability analysis techniques.  While a comprehensive list of prioritized components still needs to be developed, a few dam components are identified as critical based upon recent major rehabilitation studies for Emsworth Dam and John T. Myers Dam.  These include scouring of the dam stilling basin floor below the dam, stability of the dam piers, dam gates, and operating machinery systems for the dam gates.  The models will be developed such that the output (probabilities of failure) and event trees will fully integrate with the economic and environmental aspects of modeling the dams.

Ohio River System Tributary Locks and Dams:  Step two will be expanding modeling for the Ohio River system will capture the risks associated with future performance of navigation structures (both lock and dam components) on the tributaries of the Ohio River.  These include projects on the Tennessee, Cumberland, Green, Kanawha, Monongahela, and Allegheny Rivers.  Site-specific hazard rates of lock and dam features would need to be developed for the most important components on the tributaries.  Since the tributaries carry considerably less traffic than the main stem of the Ohio River system only the most important components would be analyzed.  The most important features will be determined through a categorized ranking system to clearly understand which features are the most important to capture in the analysis.  A combination of expert elicitation methodology and cost/closure performance measures would be used to analyze other components not evaluated through analytical means.  A multi-disciplinary, multi-district team of engineers would be used to determine which components to model.  

A recommended sequence of risk assessment tasks follows.

Recommendations for risk assessment
1.  Develop list of prioritized dam components for the Ohio River Main stem

2.  Develop engineering models for dam components similar to those for locks

3.  Identify important components on tributaries to be analyzed

4.  Apply engineering models for both locks and dams to tributary projects

5.  Integrate engineering models with economic and environmental models

Performance and Valuation of Navigation Projects
The development of performance and valuation metrics is intended to accomplish an assessment that can be applied to the ORS, allowing the projects within either system to compete for resources fairly and consistently.  A transparent and unbiased evaluation and prioritization process that is understood at all levels of USACE program management is the desired outcome.  The independent objectives of this sub-program for both systems are as follows:  

· Enable a broad range of users including other federal agencies, state agencies, and industry stakeholders, to access via the Internet the economic, environmental, and other benefits information associated with each individual infrastructure, channel, or harbor project. 

· Enable a broad range of users including other Federal agencies, state agencies, and industry stakeholders, to access via the Internet the economic, environmental, and other benefits information associated with the accumulated value of the regional navigation system.  

· Accumulate and enable the information accessibility of the multiple benefits associated with each navigation project, e.g. total economic benefits to the navigation industry, consumers, and producers (e.g. electricity, steel, grain, refineries, etc.) dependent upon the navigation system, dependent upon the water supply, inherent infrastructure flood damage reduction capability, regional jobs supported through waterways availability, recreational value of the waterway, and environmental value of the waterway.    

· Provide total economic and environmental impact of infrastructure unscheduled closure (e.g., lock main chamber unscheduled closure due to miter gate failure) for probable closure scenarios. 

· Provide total economic and environmental impact of reduced use scenarios (e.g. each foot lost of vessel carrying capacity due to insufficient channel depth) for typical cargo scenarios. 

Performance and Valuation Tools Currently Available
Water resource agencies like the Corps of Engineers focus on accurately estimating the National Economic Development (NED) and, most recently, the National Ecosystem Restoration (NER) benefits gained by making waterway investments.  For NED benefits, transportation savings for a base level of traffic are estimated.  Plans that improve lock or system performance typically decrease transportation costs thereby increasing benefits, while plans that degrade lock performance typically cause a rise in transportation costs thereby lowering benefits.  As a system degrades, waterway carriers’ costs increase as delays are encountered and shipper costs increase as they shift to more expensive transportation modes or routes, build stockpiles and inventories, or shift or idle production.  Current tools and databases allow carrier costs to be estimated.  Studies aimed at estimating the economic effects on shippers of degraded service have only recently been initiated.

Benefit estimation requires several databases and models.  In fact, building the databases themselves requires extensive modeling.  The transportation rate database relies on Waterborne Commerce Statistics (WCS), the Lock Performance Monitoring System (LPMS), and the STB Waybill tapes to support vessel cost and rail cost models currently maintained by TVA.  The traffic demand forecast database relies on the WCS, the Coaldat and Powerdat databases (RDI software and compiled data from the Energy Information Administration and Federal Energy Regulatory Commission raw data) in support of the waterway allocation of future utility coal shipments generated by the National Power and Utility Fuel Economics models (maintained by Hill and Associates).  Lock performance is described in part through application of the Waterways Analysis Model (WAM), which depends on LPMS data and the waterway fleet database.  The fleet database is drawn from WCS data, US Coast Guard data, and the vessel operating cost data developed by IWR.  All of these databases and models support LRD’s navigation system economic model, the Ohio River Navigation Investment Model (ORNIM).  The ORNIM model, developed and used for the ORMSS, represents a state-of-the-art (albeit first generation) navigation investment model for lock chambers on the Main stem Ohio River.  

The ORMSS study also created an interagency team that guided the collection and assessment of environmental and recreation data.  Environmental and recreation databases for the Main stem Ohio River have been developed and would be equally applicable to locks and dams.

Performance and Valuation Tools To Be Developed

As mentioned above, economic analyses have focused on NED benefit estimates, especially those related to waterway carrier costs.  And estimates of regional benefits accruing from an investment, other than in counties of persistent unemployment, have not been a factor in federal investment decisions (though recently USACE has indicated it will now consider regional and other social effects in selecting one plan over another).  

NED evaluation methods are limited by the availability of economic impact data, most notably incomplete information on shipper response to unscheduled lock closures and an incomplete accounting of economic losses associated with unexpected closures.  Similarly, environmental evaluation methods are limited by an incomplete accounting of environmental losses associated with unexpected closures.  These limitations suggest the kind of modifications that will need to be made to fully consider the value of the waterway system.  This also means a more complete accounting of the environmental and economic consequences associated with possible pool losses and reduced water depths.  

Again, shipper costs associated with degraded lock performance have not been adequately assessed.  Recently initiated research on shipper response to interruptions in waterway service is being sponsored by the Corps’ Institute for Water Resources and the Planning Center of Expertise for Inland Navigation.  Results of these studies will help with future valuation estimates.  Additional research and development of techniques is required in order to estimate benefits associated with emission reduction, highway congestion, and accident reduction.  On-going research has already shown that some of these tasks will be a challenge to complete in a meaningful and useful way.  
The importance of our waterways is apparent in demographic patterns, where population densities are highest proximate to our nation’s coastal and inland ports.  This is not surprising given the life sustaining and intrinsic value of water.  Measuring this value in monetary terms is difficult, and in many instances impossible.  Even commercial values, like transportation and tourism, are in many ways difficult to measure, not to mention placing a value on our waterway’s contributions to quality of life, as reflected in job availability, income levels, water supply, diminished exposure to pollutants and accidents, aesthetics, and recreation opportunities. Both governmental and nongovernmental partners have a role to play in performing comprehensive valuation analyses.   

As direct beneficiaries of federal investment, local, state and regional agencies, commissions, and authorities have a particular interest in the contribution of the waterway to their area’s economic well-being and quality of life.  In some cases this support will be as straightforward as asking companies to provide specific information on their dependence on the waterway for transportation or water supply.  Furthermore, as members of the immediate community they serve, these agencies and commissions may have access to necessary information related to a region’s dependence upon the waterway that would allow them to conduct studies that provide information on employment, accident and emission reduction, and environmental impacts of the waterway at their respective level.  Regional economic and quality of life models either need to be developed by the Corps or the Corps will need to provide guidance to the stakeholders developing and running these models.  Consistent methods and techniques are necessary if the information generated is to be used as part of the Corps of Engineers performance based budgeting process.     

Federal and state agencies, especially the US Fish and Wildlife Service and state departments of natural resources, are obvious partners in identifying and evaluating both positive and negative environmental effects.  Expanding on this partnership will direct future efforts towards determining effects of pool loss or differing scenarios of water level management on long term sustainability of resources such as aquatic and terrestrial species, wildlife management areas, wildlife refuges, migratory wildlife, aesthetics, and recreation.  Again, consistent methods and techniques will be required if this information is to be used in performance based budgeting.

Finally, while environmental benefits are recognized as national benefits in nature, they have generally not been included in economic analyses of navigation investment studies because of the difficulty in monetizing these benefits.  Establishment of appropriate metrics for both monetary and non-monetary values would allow consistent and more complete comparison among investment choices through a one-stop process.  Expansion of the ORNIM to a system-wide Navigation Investment Model will need to occur to optimize future investments.

A recommended sequence of valuation assessment tasks follows.  It should be noted that many of these activities should be conducted concurrently.

Recommendation for valuation assessment
1.  Establish a process to gather shipper response information.

2.  Continue work with IWR on evaluation of benefits of accident reductions, emission reduction, and highway congestion.

3.  Develop evaluation methods for economic and environmental consequences of pool loss.

4.  Develop evaluation methods for economic and environmental consequences of water level changes.

5.  Develop more complete evaluation methods for economic and environmental consequences of degraded lock performance

6.  Develop criteria and databases for regional economic dependence on waterways, economic well-being, and quality of life factors.

7.  Develop criteria and databases on effects of waterways on transportation, tourism, and recreation.

8.  Develop database on Municipal and Industrial water intakes.

9.  Develop metrics needed to compare monetary and non-monetary benefits equally.

10.  Expand ORNIM to a system-wide Navigation Investment Model

Current Level of Performance and Valuation Tools

Development of the databases and models necessary to quantitatively prioritize investment decisions is a multi-year effort that has only just begun.  However, priorities must be established each year for annual budget submissions and rankings.  As an initial step in bridging the gap between previous year budgeting processes and the implementation of the Navigation Investment Model, an interim framework has been developed.  This framework is based on determination of acceptable levels of risk for each project of the navigation system.  Acceptable levels of risk were developed through available engineering data, experience of personnel most familiar with each project, available economic information, and professional judgment.  The current level of risk was then determined in similar fashion and compared to the acceptable level of risk to begin setting priorities (see Section 5 for a more detailed description of the interim framework).  While this process represents an improvement over previous methods, it is limited in applicability to only the near term needs at each projects and can, therefore, only be used to project a few years into the future.

Ultimately, waterway value and waterway risk will be considered jointly within the modeling framework referred to as the Navigation Investment Model.  This model will be capable of systematically estimating the risks associated with project performance and integrating these with the benefits of existing navigation infrastructure and any incremental investments that might be proposed within a given year.  Focusing the Navigation Investment Model analysis on existing infrastructure and maximizing reliability within a given budget shifts the focus to measuring economic and environmental losses accompanying degradation of system performance.  

Again, the initial application of the Navigation Investment Model concept was for the Ohio River Main stem Systems (ORMSS) study using the Ohio River Navigation Investment Model (ORNIM).   The following brief description of ORNIM will serve to describe the current model’s features and highlight necessary modifications and improvements that will allow application of the Navigation Investment Model to other navigation systems and more complete estimation of the value of waterway investments.

Ohio River Navigation Investment Model (ORNIM)
ORNIM was developed as a spatially-detailed partial-equilibrium model.  The model is composed of three modules – the Waterway Supply and Demand Module (WSDM) for values, the Lock Risk Module (LRM) for risk and reliability, and the Optimal Investment Module (Optimization) (see Figure3-3).  WSDM utilizes detailed information about the Ohio River network (a total of 56 locks with details about river sectors and nodes), towboat/barge operations (numerous tow types and barge configurations with different costs), lock operations, and cargo forecasts (nine commodities with some 31,000 potential movements per year) to estimate annual equilibrium traffic.  The LRM takes engineering inputs -- e.g., reliability estimates, component hazard functions, and repair protocols – to determine the probabilities of unplanned closures for each lock for each year.  Optimization, which can be budget constrained, identifies the optimal set of investment options (e.g., construction, rehabs, and maintenance) at each lock within a given navigation system over a specified time horizon.

Figure 3-3

The ORNIM System Model
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WSDM determines equilibrium waterway traffic levels under a given system configuration (set of investments) and forecast-scenario for each year in the analysis period.  In order to arrive at this equilibrium, WSDM must accomplish a number of tasks, the first being to develop least-cost waterway shipping plans.  WSDM determines the cost-effective tow configuration needed to transport each annual port-to-port commodity movement on the waterway network, honoring a set of towing and operating characteristics, and computes the towing costs.  Once each movement’s shipping plan is determined along with its cost characteristics, WSDM identifies that mix of traffic where all movements assigned to the waterway have a lower cost-per-ton by water routing than by land, while all movements assigned to the land routing have a lower cost-per-ton by land than by water.  

WSDM must be run for each investment plan because each plan or system configuration has its own system waterway transit costs for a given traffic demand scenario.  Differences in waterway transit costs between investment plans are the direct result of variations in transit days.  Taking the extreme cases relative to a base system configuration, investment plans that include new, larger lock construction cause transit days to decrease, while investment plans that lead to a de-emphasis on maintenance and more lock outages cause transit days to increase.  

All lock outage information related to project structural condition is generated through engineering reliability analysis.  Engineering hazard functions and event tree information describe the expected reliability of each major component of each lock chamber (gates, valves, electrical system, etc.).  The hazard function gives the probability of failure of the component by year, given that it has yet to fail.  Failures are a function of component age and/or usage (lock traffic).  The event tree specifies the magnitude of the failure and its consequences in terms of closure duration, repair cost and resulting reliability.  This reliability information enters into ORNIM through the LRM, which uses multiple runs of a Monte Carlo simulation to:  1) determine the expected repair cost by year and by component for each lock and chamber and 2) develop the occurrence probability of each duration unscheduled closure by age and use of the component.  

These expected lock outages from LRM for specific investment plans are used by WSDM to estimate expected system transit times and transit costs.  WSDM relies on a discrete event simulator to determine how these expected outages, as well as scheduled and random minor outages, will affect transit times through specific locks.   Using this lock and investment plan-specific information on transit times, WSDM calculates total transit time and the change in each movement’s system transit cost. 

The Optimization Module accumulates all costs (repair/construction costs plus system transit costs) for each investment plan (ranging anywhere from new lock construction to maintenance plans that schedule preventative maintenance to maintenance plans that make repairs only as components require replacement) and calculates the net benefit of each.  With this information, the Optimization Model then identifies that mix of investments across time and sites that maximizes net benefits (benefits minus costs).  

Future use of Performance and Valuation Tool - Navigation Investment Model
Output from a Navigation Investment Model would be a Multi-Year Management Plan for the navigation system being analyzed.  This plan would comprise the optimum mix of site-specific investments for that system, within specified budget parameters.  The performance of the system infrastructure would be updated annually and reported as metrics for Performance Based Budgeting purposes.  Performance measures envisioned include life cycle costs, carrier transit days and transit costs, delays, percent utilization, availability for service days, tons accommodated by commodity, benefits (a comprehensive valuation of both monetary and non-monetary) and net benefits, each reported at the system, river, district and project level.   

Condition of Infrastructure

The performance of the ORS infrastructure

correlates closely with structural reliability, number of chambers, and chamber sizes.  Small chambers (110' x 600', 84' x 720', 60' x 360') have relatively less physical capacity to handle traffic than large chambers like those found at 17 of the 20 projects on the main-stem Ohio.  Some projects with smaller lock chambers have become congested due to increased traffic.  This congestion produces delays, adds to industry’s costs, and reduces transportation savings.  Though the tributary streams typically have smaller locks, the upper three locks (Emsworth, Dashields, and Montgomery) on the Ohio River have both small main and small auxiliary chambers (see Table 2-5).  
As mentioned above, the number of chambers and their structural reliability also affect lock performance.  The age profile of ORS locks and dams is a general indicator of structural reliability from the standpoint of both age-related and usage-related degradation.  Experience has shown that older projects can be expected to be out of service for repair and maintenance more frequently than newer projects.  With 45 percent of the main chambers at ORS lock and dam projects over 50 years of age (see Figure 2-5), reliability is a serious concern.  Maintenance closures at single lock projects also close the waterway and cause significant disruptions to traffic and shipper activities.  Projects with auxiliary chambers can continue to process traffic during main chamber closures; however, many auxiliary chambers, especially on the main-stem Ohio River, have insufficient capacity to handle the traffic volumes the main chamber accommodates.   The result can be significant disruption and delay to waterway traffic.

Figure 2-5
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Extreme compromise to authorized Federal project features accepted.  Closures for inspection and maintenance are scheduled at least two weeks annually. 











Investigations Objectives:


Complete Ohio River Mainstem Study (ORMSS) in FY06. 


Implement Waterways Valuation and Risk Assessment in FY07 (O&M funded). 


Continue Upper Ohio Navigation Study (Emsworth, Dashields, and Montgomery) for completion in FY10.  


Start Tennessee-Cumberland River Systems Study in FY07.  


Start Kentucky River Locks 1-4 Disposition Study in FY08.  
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Significant compromise to authorized Federal project features accepted.  Closures of seven or more days are scheduled annually.  
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Moderate compromise to authorized Federal project features accepted.  


There is a high probability that degraded conditions may result in inefficient operations, i.e., slower and/or more costly navigation operations.
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Maintenance Objectives:


Improve reliability of 37  � project sites currently below Acceptable Performance. 


Improve reliability of 10  � project sites currently below Acceptable Performance.


Improve reliability of 3    � project sites currently below Acceptable Performance





Construction Objectives:


Complete Robert C. Byrd lock construction in FY07.  


Start JT Myers Lock Extension effectively in FY07. 


Start Greenup Lock Extension effectively in FY07 (PED completes in FY07). 


Complete Winfield lock construction in FY08.  


Complete McAlpine lock construction in FY08.  


Complete Marmet lock construction in FY09.  


Start JT Myers Dam major rehabilitation effectively in FY09.  


Complete Emsworth rehabilitation in FY11.  


Complete Kentucky lock addition in FY12.  


Complete Chickamauga Replacement Lock construction in FY12. 


Complete Olmsted Lock and Dam construction in FY13.  


Complete Lower Mon 2, 3, and 4 construction in FY16.  











Minimal compromise to authorized Federal project features accepted.  


There is a small probability that degraded conditions may result in inefficient operations i.e., slower and/or more costly navigation operations.
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Virtually no compromise to authorized Federal project features accepted.
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Vision:  		Attain crystal-clear system vision


Strategy: 		Jointly establish strategy for success


Goals:  		Integrate management goals


Objectives:		Set & execute annual objectives
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		 Proposes a model for USACE wide strategic planning utilizing a Command Council and three or more subordinate boards to include: Workforce Board responsible for achieving goals and keeping relevant the People section of the Strategic Campaign Plan, Communication Board responsible for the Communication section, and Process-Technology Board responsible for the Process section.  Other suggested boards include a Programs Board focusing on strategic planning for programs and missions, and a Resources Board focusing on strategic planning for improving how USACE accomplishes resource objectives.  Each of these subordinate boards may have other boards subordinate to it that are necessary for the accomplishment of Strategic Campaign Plan goals and objectives.  



		. USACE Command Council: Formerly the Board of Directors.  Chaired by CG.  Deputy Chaired by DCG.  Membership includes the directors of Civil Works and Military Programs, Division Commanders, and four SES members selected annually by the CG.  Meets quarterly. The administrative requirements of this board and of its subordinate components are supported by the Office of Strategic Affairs (OSA).



		 HQ GO and SES Management Council:  Formerly the Strategic Management Board (SMB).  Chaired by the CG.  Deputy chair is the DCG.  Assistant Deputy Chair is a SES detailed as an extra duty for a period of one year. This board meets frequently to ensure coordination within the headquarters on important operational and strategic issues within the headquarters domain.  Membership includes all headquarters General Officers and SES.  The administrative requirements of this board are supported by the Office of Strategic Affairs (OSA).
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L&D Specs A (2)

		Table x																								Year		2005

		Lock and Dam Specifications

																										MAIN

		River/				Operational								Rehabilitated								Lock Size				CHAMBER

		Project		@Mile		Main		Aux.		Dam				Main		Aux.		Dam				Main		Aux		AGE		<25		25-50		51-60		>60				<25		25-50		51-60		>60

		Ohio River

		Winfield		31.1		1998		1935		1937												800x110		2(360x56)		7		5		28		3		24		60		8.3%		46.7%		5.0%		40.0%

		R.C. Byrd		279.2		1993		1993		1937								2000				1200x110		600x110		12

		Point Marion		90.8		1993				1994												720x84				12

		Grays Landing		82.0		1993				1995												720x84				12

		Pickwick		206.7		1984		1937		1938												1000x110		600x110		21

		L&D No. 53		962.6		1980		1929		1929				1983		1982		1984				1200x110		600x110		25

		Smithland		918.5		1979		1979		1979												1200x110		1200x110		26

		Newburgh		776.1		1975		1975		1975												1200x110		600x110		30

		J.T. Myers		846.0		1975		1975		1975												1200x110		600x110		30

		Cordell Hull		313.5		1973				1974												400x84				32

		Hannibal		126.4		1972		1972		1975												1200x110		600x110		33

		Willow Island		162.4		1972		1972		1973												1200x110		600x110		33

		Cannelton		720.7		1971		1971		1971												1200x110		600x110		34

		L&D No. 52		938.9		1969		1928		1929				1983		1983		1984				1200x110		600x110		36

		Belleville		203.9		1968		1968		1969												1200x110		600x110		37

		Racine		237.5		1967		1967		1970												1200x110		600x110		38

		Nickajack		424.7		1967				1968												600x110				38

		Pike Island		84.2		1965		1965		1965												1200x110		600x110		40

		Guntersville		349.0		1965		1937		1939												600x110		360x60		40

		Opekiska		115.4		1964				1967												600x84				41

		Maxwell		61.2		1964		1964		1965												720x84		720x84		41

		Barkley		30.6		1964				1966												800x110				41

		Gen. Wheeler		274.9		1963		1934		1937						1962						600x110		400x60		42

		Melton Hill		23.1		1963				1963												400x75				42

		Meldahl		436.2		1962		1962		1964												1200x110		600x110		43

		McAlpine		606.8		1961		1961		1964						1965						1200x110		600x110		44

		N. Cumberland		54.4		1959		1959		1961												1200x110		600x110		46

		Greenup		341.0		1959		1959		1962												1200x110		600x110		46

		Markland		531.5		1959		1959		1964												1200x110		600x110		46

		Hilderbrand		108.0		1959				1960												600x84				46

				259.4		1959		1927		1925						1967						600x110		292x60		46

		GR 2		63.1		1956				1957												600x84				49

		GR 1		6.7		1956				1957								1970				600x84				49

		Old Hickory		216.2		1954				1957												400x84				51

		Cheatham		148.7		1952				1954												800x110				53

		Morgantown		102.0		1950				1950												600x84				55

		Fort Loudoun		602.3		1943				1943												360x60				62

		Kentucky		22.4		1942				1944												600x110				63

		Watts Bar		529.3		1941				1944												360x60				64

		Chickamauga		471.0		1939				1940												360x60				66

		AL 9		62.2		1938				1938												360x56				67

		Montgomery		31.7		1936		1936		1936				1989		1989		1989				600x110		360x56		69

		Marmet		67.8		1934		1934		1934												360x56		360x56		71

		AL 4		24.2		1934				1934												360x56				71

		AL 3		14.5		1934				1934												360x56				71

		AL 2		6.7		1934				1934												360x56				71

		London		82.8		1933		1933		1934												360x56		360x56		72

		MON 4		41.5		1932		1932		1933				1964		1964		1967				720x84		360x56		73

		AL 8		52.6		1931				1931						1937						360x56				74

		AL 7		54.7		1930				1931												360x56				75

		Dashields		13.3		1929		1929		1929				1990		1990		1990				600x110		360x56		76

		AL 6		36.3		1928				1928												360x56				77

		AL. 5		30.4		1927				1927												360x56				78

		Emsworth		6.2		1921		1921		1922				1984		1984		1984				600x110		360x56		84

		MON 3		23.8		1906		1906		1907				1981		1981		1979				720x84		360x56		99

		MON. 2		11.2		1905		1905		1906				1953		1953						720x110		360x56		100

		KY 4		65.0		1844				1844												145x38				161

		KY 3		42.0		1844				1844												145x38				161

		KY 2		31.0		1839				1839												145x38				166

		KY 1		4.0		1839				1839												145x38				166

																						Avarage=		58		3454
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dam age

		Table x																																Year		2005

		Lock and Dam Specifications

		River/				Operational								Rehabilitated								Lock Size				DAM		CHAMBER AGE				DAMS										LOCKS

		Project		@Mile		Main		Aux.		Dam				Main		Aux.		Dam				Main		Aux		AGE		MAIN		AUX		<25		25-50		51-60		>60				<25		25-50		51-60		>60

		Ohio River

		Grays Landing		82.0		1993				1995												720x84				10		12				2		24		2		32		60		3.3%		40.0%		3.3%		53.3%

		Point Marion		90.8		1993				1994												720x84				11		12

		Smithland		918.5		1979		1979		1979												1200x110		1200x110		26		26		26

		Newburgh		776.1		1975		1975		1975												1200x110		600x110		30		30		30

		J.T. Myers		846.0		1975		1975		1975												1200x110		600x110		30		30		30

		Hannibal		126.4		1972		1972		1975												1200x110		600x110		30		33		33

		Cordell Hull		313.5		1973				1974												400x84				31		32

		Willow Island		162.4		1972		1972		1973												1200x110		600x110		32		33		33

		Cannelton		720.7		1971		1971		1971												1200x110		600x110		34		34		34

		Racine		237.5		1967		1967		1970												1200x110		600x110		35		38		38

		Belleville		203.9		1968		1968		1969												1200x110		600x110		36		37		37

		Nickajack		424.7		1967				1968												600x110				37		38

		Opekiska		115.4		1964				1967												600x84				38		41

		Barkley		30.6		1964				1966												800x110				39		41

		Pike Island		84.2		1965		1965		1965												1200x110		600x110		40		40		40

		Maxwell		61.2		1964		1964		1965												720x84		720x84		40		41		41

		Meldahl		436.2		1962		1962		1964												1200x110		600x110		41		43		43

		McAlpine		606.8		1961		1961		1964						1965						1200x110		600x110		41		44		44

		Markland		531.5		1959		1959		1964												1200x110		600x110		41		46		46

		Melton Hill		23.1		1963				1963												400x75				42		42

		Greenup		341.0		1959		1959		1962												1200x110		600x110		43		46		46

		N. Cumberland		54.4		1959		1959		1961												1200x110		600x110		44		46		46

		Hilderbrand		108.0		1959				1960												600x84				45		46

		No. 2		63.1		1956				1957												600x84				48		49

		No. 1		6.7		1956				1957								1970				600x84				48		49

		Old Hickory		216.2		1954				1957												400x84				48		51

		Cheatham		148.7		1952				1954												800x110				51		53

		Morgantown		102.0		1950				1950												600x84				55		55

		Kentucky		22.4		1942				1944												600x110				61		63

		Watts Bar		529.3		1941				1944												360x60				61		64

		Fort Loudoun		602.3		1943				1943												360x60				62		62

		Chickamauga		471.0		1939				1940												360x60				65		66

		Guntersville		349.0		1965		1937		1939												600x110		360x60		66		40		68

		Pickwick		206.7		1984		1937		1938												1000x110		600x110		67		21		68

		No. 9		62.2		1938				1938												360x56				67		67

		Winfield		31.1		1998		1935		1937												800x110		2(360x56)		68		7		70

		R.C. Byrd		279.2		1993		1993		1937								2000				1200x110		600x110		68		12		12

		Gen. Wheeler		274.9		1963		1934		1937						1962						600x110		400x60		68		42		71

		Montgomery		31.7		1936		1936		1936				1989		1989		1989				600x110		360x56		69		69		69

		Marmet		67.8		1934		1934		1934												360x56		360x56		71		71		71

		No. 4		24.2		1934				1934												360x56				71		71

		No. 3		14.5		1934				1934												360x56				71		71

		No. 2		6.7		1934				1934												360x56				71		71

		London		82.8		1933		1933		1934												360x56		360x56		71		72		72

		No. 4		41.5		1932		1932		1933				1964		1964		1967				720x84		360x56		72		73		73

		No. 8		52.6		1931				1931						1937						360x56				74		74

		No. 7		54.7		1930				1931												360x56				74		75

		L&D No. 53		962.6		1980		1929		1929				1983		1982		1984				1200x110		600x110		76		25		76

		L&D No. 52		938.9		1969		1928		1929				1983		1983		1984				1200x110		600x110		76		36		77

		Dashields		13.3		1929		1929		1929				1990		1990		1990				600x110		360x56		76		76		76

		No. 6		36.3		1928				1928												360x56				77		77

		No. 5		30.4		1927				1927												360x56				78		78

				259.4		1959		1927		1925						1967						600x110		292x60		80		46		78

		Emsworth		6.2		1921		1921		1922				1984		1984		1984				600x110		360x56		83		84		84

		No. 3		23.8		1906		1906		1907				1981		1981		1979				720x84		360x56		98		99		99

		No. 2		11.2		1905		1905		1906				1953		1953						720x110		360x56		99		100		100

		No. 4		65.0		1844				1844												145x38				161		161

		No. 3		42.0		1844				1844												145x38				161		161

		No. 2		31.0		1839				1839												145x38				166		166

		No. 1		4.0		1839				1839												145x38				166		166

																						Avarage=		62		3740
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		 Proposes a model for USACE wide strategic planning utilizing a Command Council and three or more subordinate boards to include: Workforce Board responsible for achieving goals and keeping relevant the People section of the Strategic Campaign Plan, Communication Board responsible for the Communication section, and Process-Technology Board responsible for the Process section.  Other suggested boards include a Programs Board focusing on strategic planning for programs and missions, and a Resources Board focusing on strategic planning for improving how USACE accomplishes resource objectives.  Each of these subordinate boards may have other boards subordinate to it that are necessary for the accomplishment of Strategic Campaign Plan goals and objectives.  



		. USACE Command Council: Formerly the Board of Directors.  Chaired by CG.  Deputy Chaired by DCG.  Membership includes the directors of Civil Works and Military Programs, Division Commanders, and four SES members selected annually by the CG.  Meets quarterly. The administrative requirements of this board and of its subordinate components are supported by the Office of Strategic Affairs (OSA).



		 HQ GO and SES Management Council:  Formerly the Strategic Management Board (SMB).  Chaired by the CG.  Deputy chair is the DCG.  Assistant Deputy Chair is a SES detailed as an extra duty for a period of one year. This board meets frequently to ensure coordination within the headquarters on important operational and strategic issues within the headquarters domain.  Membership includes all headquarters General Officers and SES.  The administrative requirements of this board are supported by the Office of Strategic Affairs (OSA).














_1183454015.xls
Chart1

		Coal		Coal		Coal		Coal		Coal

		Petrol		Petrol		Petrol		Petrol		Petrol

		Crude		Crude		Crude		Crude		Crude

		Aggregates		Aggregates		Aggregates		Aggregates		Aggregates

		Grains		Grains		Grains		Grains		Grains

		Chemicals		Chemicals		Chemicals		Chemicals		Chemicals

		Ores		Ores		Ores		Ores		Ores

		Iron		Iron		Iron		Iron		Iron

		All others		All others		All others		All others		All others



140.9

16.7

0.1

47.4

14.1

11.4

7.4

14.3

7.4



Sheet1

		

						OHIO RIVER SYSTEM

						Historic Traffic and Rate Savings, 1990 - 2003

								2003 Rate		CALENDAR YEAR

								Savings		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

						MILLIONS OF TONS

						Coal		5.92		163.5		156.8		159.8		149.0		157.9		151.4		156.5		158.4		156.9		150.8		146.1		157.1		158.8		140.9

						Petrol		9.45		17.7		17.3		17.6		17.6		18.4		17.8		17.2		17.8		20.0		20.4		20.0		20.2		19.8		16.7

						Crude		9.45		0.5		0.3		0.2		0.4		0.3		0.2		0.2		0.2		0.3		0.3		0.4		0.3		0.4		0.1

						Aggregates		7.51		36.6		32.8		35.8		36.3		39.9		42.1		44.5		47.9		49.0		49.1		47.0		46.7		45.3		47.4

						Grains		10.41		14.9		14.4		16.1		19.3		15.9		16.8		14.6		15.0		14.1		15.4		15.7		18.2		17.1		14.1

						Chemicals		22.2		9.1		9.4		9.9		10.4		10.5		10.6		9.7		10.0		10.2		10.2		10.8		10.6		10.5		11.4

						Ores		23.13		5.6		5.7		5.5		5.8		6.5		6.4		7.2		6.2		6.0		6.7		6.9		6.9		6.4		7.4

						Iron		16.43		6.7		6.2		5.9		7.3		9.7		10.2		9.8		9.6		10.5		12.5		14.5		11.0		12.5		14.3

						All others		11.38		5.9		5.8		6.4		6.6		8.0		8.0		7.5		6.5		8.4		9.6		10.3		8.9		8.4		7.4

						Total				260.3		248.9		257.4		252.7		267.0		263.5		267.2		271.5		275.3		274.9		271.8		279.9		279.2		259.7

						RATE SAVINGS (IN MILLIONS of $2003)

						Coal		5.92		$   967.8		928.4		946.3		881.9		934.7		896.5		926.6		937.9		928.7		892.9		864.9		930.0		940.1		834.1

						Petrol		9.45		$   166.9		163.4		166.6		166.1		174.1		168.1		162.3		167.8		188.8		192.8		188.9		190.9		187.1		157.8

						Crude		9.45		$   4.9		3.2		2.1		3.7		2.6		1.9		2.3		2.1		2.8		2.8		3.5		2.8		3.8		0.9

						Aggregates		7.51		$   274.8		246.3		268.7		272.8		299.8		316.4		334.5		359.7		367.8		368.6		353.3		350.7		340.2		356.0

						Grains		10.41		$   155.6		149.8		168.1		200.9		165.7		175.3		151.6		155.6		146.5		159.9		162.9		189.5		178.0		146.8

						Chemicals		22.2		$   201.1		209.3		220.7		230.8		232.3		234.7		216.0		221.9		226.3		226.3		239.8		235.3		233.1		253.1

						Ores		23.13		$   129.0		132.2		127.2		135.2		149.4		147.2		166.0		144.3		138.5		154.9		160.3		159.6		148.0		171.2

						Iron		16.43		$   109.3		102.5		97.2		119.5		158.6		167.1		160.5		157.0		172.8		205.3		238.8		180.7		205.4		234.9

						All others		11.38		$   66.6		66.6		72.6		75.4		90.8		91.0		85.4		73.9		96.1		108.8		117.5		101.3		95.6		84.2

						Total				$   2,076.1		2,001.7		2,069.6		2,086.2		2,208.0		2,198.2		2,205.4		2,220.3		2,268.3		2,312.3		2,330.1		2,340.9		2,331.3		2,239.0

						S:\NCLIBRA\Data\Historic\ORS_commodity_1990-2002.xls

				NOTE:  All system savings are based upon a 2003 transportation rate analysis.
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						OHIO RIVER SYSTEM

						Historic Traffic, 1994 - 2003

						(in millions of tons)

								CALENDAR YEAR

								1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

						Coal		163.5		156.8		159.8		149.0		157.9		151.4		156.5		158.4		156.9		150.8		146.1		157.1		158.8		140.9

						Petrol		17.7		17.3		17.6		17.6		18.4		17.8		17.2		17.8		20.0		20.4		20.0		20.2		19.8		16.7

						Crude		0.5		0.3		0.2		0.4		0.3		0.2		0.2		0.2		0.3		0.3		0.4		0.3		0.4		0.1

						Aggregates		36.6		32.8		35.8		36.3		39.9		42.1		44.5		47.9		49.0		49.1		47.0		46.7		45.3		47.4

						Grains		14.9		14.4		16.1		19.3		15.9		16.8		14.6		15.0		14.1		15.4		15.7		18.2		17.1		14.1

						Chemicals		9.1		9.4		9.9		10.4		10.5		10.6		9.7		10.0		10.2		10.2		10.8		10.6		10.5		11.4

						Ores		5.6		5.7		5.5		5.8		6.5		6.4		7.2		6.2		6.0		6.7		6.9		6.9		6.4		7.4

						Iron		6.7		6.2		5.9		7.3		9.7		10.2		9.8		9.6		10.5		12.5		14.5		11.0		12.5		14.3

						All others		5.9		5.8		6.4		6.6		8.0		8.0		7.5		6.5		8.4		9.6		10.3		8.9		8.4		7.4

						Total		260.3		248.9		257.4		252.7		267.0		263.5		267.2		271.5		275.3		274.9		271.8		279.9		279.2		259.7

						S:\NCLIBRA\Data\Historic\ORS_commodity_1990-2002.xls

						Coal		140.9								140.9

						Petrol		16.7								16.7

						Crude		0.1								0.1

						Aggregates		47.4								47.4

						Grains		14.1								14.1

						Chemicals		11.4								11.4

						Ores		7.4								7.4

						Iron		14.3								14.3

						All others		7.4								7.4





Sheet2

		





Sheet3

		






