FE302: Advanced Facility Engineering
Lesson 3:  Risk Management Planning


Case Study 
[bookmark: _GoBack]Olmstead Locks and Dams Project (Civil Works)


Background and Information

A new locks and dam project is currently under construction near the community of Olmsted, Illinois at Ohio River Mile 964.4, below Pittsburgh, Pennsylvania, and about 17 miles upstream from the confluence of the Ohio and Mississippi rivers.  This project is called the Olmsted Locks and dam and it will replace two existing projects, locks and dams 52 and 53.  This strategic reach of the Ohio River provides a connection between the Ohio, Tennessee, Cumberland, and Mississippi rivers. The area has been described as the "hub" of the Ohio and Mississippi rivers waterway system. Barge traffic moving between the Mississippi River system and the Ohio, Tennessee, and Cumberland rivers must pass through this stretch of river. More tonnage passes this point than any other place in America`s inland navigation system. This is a critical reach of water from a commercial navigation perspective.  In 2012, 91.4 million tons traversed this portion of the Ohio River. Twenty-five percent of all coal shipped on the inland waterways transits Locks and Dam 52, destined for many of the 50 power plants located on the Ohio River System and for many of the 17 power plants located in the eight states on the Upper or Lower Mississippi River. In addition, many other general commodities also move through this stretch to the Port of New Orleans for overseas markets.




The Olmsted Locks and Dam replacement project is necessary to allow for the more efficient movement of commerce on the Ohio River. Locks and dams 52 and 53 were completed in 1929 and their temporary 1,200-foot long lock chambers were added in 1969 at 52 and 1979 at 53.  Due to the antiquated design, size, age and temporary nature of locks and dams 52 and 53, they lack the capacity and capability to meet current traffic demands without significant delays.  The existing structures have deteriorated structurally and are overstressed during normal operating conditions.  The temporary locks have significantly exceeded their 15-year design life.  The U.S. Army Corps of Engineers (Corps) is replacing these aged facilities with one of the largest Civil Works projects undertaken by the Corps.  The new project will provide sufficient capacity to meet projected demands for barge traffic well into the 21st century.  

The Corps estimates that this project will have a 7:1 Benefit to Cost ratio, and will produce average annual economic benefits to the nation of more than $640 million. The new locks will operate more efficiently and will move barge traffic with fewer delays. Delays ultimately raise the price of commodities which move on the waterways. Total lockage time will be reduced from approximately five hours through Locks and Dams No. 52 and 53 to less than one hour in the new project. The Corps estimates lockage wait times of 150 hours per tow by the year 2025 at Lock and Dam 52 without the new locks. It is expected that delay times at locks and dams 52 and 53 will increase as the barge traffic increases and the locks and dam’s reliability decreases.

Construction of the Olmsted Locks and Dam Project was authorized by the United States Congress on 17 November 1988, by the passage of the Water Resources Development Act of 1988 (Public Law 100-676) at an estimated cost of $775 million with an estimated completion date of 1995. Construction funds were first appropriated in Fiscal Year 1991.  
The Olmsted project consists of two 110 x 1,200-foot locks adjacent to the Illinois bank, a 1,400-foot navigable pass with steel wicket gates, a fixed weir and a dam composed of five Tainter gates. In addition to the major locks and dam features, the project scope includes the construction of an access road, a Resident Engineers Office, a cofferdam, operation and maintenance bulkheads, lock approach walls, relocation of a boat ramp, a storage facility, operational buildings and demolition of the existing locks and dams 52 and 53.
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Tainter Gate

Critical assumptions and constraints affecting the project construction include: (Note: Emboldened items are most important)

· Project scope does not change significantly from the approved Feasibility Report
· There is current market capability and interest in the project to ensure competitive pricing from contractors
· The selected ITW construction method will be quicker and less expensive than a conventional ITD approach
· No significant changes to environmental requirements that would affect construction or operation of the dam
· The project will receive an annual Civil Works appropriation of at last $150 million
·  Although old and antiquated, Locks and Dams 52 and 53 will continue to operate and fail prior to completion of the Olmstead project
· The dam construction contract will utilize the continuing contracts clause
· The river working season typically runs 15 June to 30 November

Current Project Status

Overall construction of the project is approximately 50% complete.  Work has been completed on the replacement locks and construction of the dam is well underway.  Construction of the first of the five Tainter gates and the twelve navigation pass monoliths began in Oct 2014.  




Project Cost.  

The project was initially estimated in 1988 at a total cost of $775 million.  The current estimated cost to complete the project is $3.1 billion.  The cost increase is due to a low initial cost estimate, differing site conditions (extreme river conditions), an increased construction duration and market conditions.  The low cost estimate and actual contract cost for the dam were driven by uncertainties associated with an innovative construction technique (in-the-wet) being used.  In addition, constrained annual funding impacted the construction progress, duration and cost.  The project cost is being contained through increased efficiencies gained by lessons learned and Lean construction that emphasizes continuous production planning and incorporates lessons learned. 

The project was reauthorized in Public Law 113-46 of 2013 at an estimated cost of $2.918 billion, before inflation. Prior to reauthorization, almost $1.7 billion had already been spent on work completed to date on the project. This reauthorization allows about $1.2 billion more funding to complete the project. The project was initially authorized to be cost shared 50/50 between Federal appropriations and non-Federal funding from the Inland Waterways Trust Fund (IWTF).  The project’s current completion is 2024 at an estimated cost of $3.1 billion.

Construction Method

The Corps of Engineers is using an innovative construction method known as “in-the-wet” (ITW) for the Olmsted Dam. Sections of the dam, called shells, are being fabricated in a casting yard on land, then carried out into the river and set in place. The method has been likened to a child building with LEGOs, only the concrete and re-bar monoliths weigh up to 3,700 tons and are 125x102x30 feet. 

The traditional, “in-the-dry” (ITD) cofferdam method of construction diverts the flow of water and the dam is built on the dry river bed.  The cofferdam is then removed and the water flow restored.  Both 1,200-foot locks were built with cofferdams.  The ITW construction method was chosen by the Corps after conducting an extensive study and analysis, which involved experts across the nation, comparing cofferdam versus ITW methods.  This analysis determined that ITW construction was the most cost effective and quickest method to build the dam.  

The ITW approach quickly encountered problems. The Corps initially received no bids from contractors because of the perceived risk associated with a new ITW river construction technique.  “In retrospect, that should have been bells and whistles and red flags to tell the world that this would be a problem,” said John Doyle, a lawyer in Washington for river shippers.

Once underway, additional challenges became apparent. The plan called for moving the enormous dam segments on what amounted to 120-square-foot sleds. But the sleds wouldn’t uniformly support the shells and could damage them. So the Corps’ chosen method required elaborate equipment that the Government now owns: a $19 million, football field-wide catamaran to float the segments; a $17.5 million aquadigger for dredging; and a $4 million cradle system to move dam segments to water. The contractor had to devise a 40-foot-wide curtain made up of heavy chain to protect divers from the current.  Asked what will become of all the specialized equipment after the dam is completed, a Corps official replied: “That’s a good question.”  

Student Assignment: 

1. Based upon the project information provided, develop an acquisition strategy for the project construction.  Consider all project features, the current cost estimate, and initial assumptions and constraints.  

2. Using the tools and techniques discussed in Lesson 3, Risk Management Planning, evaluate the potential project risks, issues and opportunities risks along with the acquisition strategy you developed.  

3. Recommend appropriate risk management tools and risk mitigation techniques.  Either the DOD matrix or the USACE Risk Register is acceptable.

4. Prepare a class briefing (15-20 minutes) with your findings

Additional Information:



ITW construction poses many challenges, none greater than a short construction season on the river — from July through November. Unanticipated high water can further shorten the water construction season, as the Ohio River can fluctuate up to 50 feet annually.  At least half the time in recent years, a turbulent river has shortened the time available for ITW construction.

The Inland Waterways Users Board is an advisory board established to monitor the Inland Waterways Trust Fund and to make recommendations to the Army and to Congress on investment priorities using resources from the fund.  During meetings with the Corps in 2012 the Inland Waterways Users Board had an opportunity to direct the completion of the project be done with the tried-and-true cofferdam method. They chose not to.  At several Board Meetings, significant attention was devoted to the question of how best from an engineering and technical perspective to complete construction of the project. The main point of discussion at the Board meetings was whether completing the dam feature of the project using the currently employed ITW construction method was the best method or, alternatively, whether the Olmsted project should be completed using traditional cofferdam-based ITD construction method. The Board’s understanding of the two different options was based upon the May 31, 2012 assessment of the Olmsted “In-The-Wet” compared to “In-The-Dry” construction methodologies that the Corps Great Lakes and Ohio River Division conducted to explore the matter. Board members had, and in some cases continue to have, questions about some of the assumptions that were made and conclusions reached in the ITW versus ITD assessment. Nonetheless, after much discussion and deliberation, the Board did not feel that it was in a position from a technical perspective to reject the Corps recommendation to support continued construction of the Olmsted dam using the ITW approach.  The Board has subsequently indicated that it wonders if a different decision could have been reached if there had been a period of sustained and frank interaction between the Board and the Corps on this decision.

While the Corps’ study and analysis indicated that ITW construction would save time and money, actual experience has shown that the ITW construction method is more expensive and time consuming than originally envisioned.  

Project Funding

As initially authorized by Congress, the cost of this project was to be equally shared by Congressional appropriations and the navigation industry. Industry pays a tax on diesel fuel (20 cents a gallon), which goes to the Inland Waterways Trust Fund (IWTF). The trust fund then pays 50 percent of the project cost.

Summarized Financial Data

Estimated total federal cost 	$2,047,852,000 
Estimated total Inland Waterways Trust Fund cost 	$1,050,721,000 
Total estimated project cost with inflation 	$3,098,573,000
Authorized spending limit before inflation 	$2,918,000,000 
Allocation through Sept. 30, 2013 	$1,668,981,000 
Average annual net benefits of completed project 	$   640,000,000

The IWTF was authorized by Congress in 1978 to help pay for major construction and rehabilitation for navigation on the U.S. inland and intracoastal waterways. In 1986 it was modified so the cost for construction and rehabilitation would be shared equally between the IWTF resources contributed by the commercial navigation industry and the General Treasury. 

The Treasury Department is responsible for estimating and investing tax receipts, and administration and accounting of Federal trust funds, including the IWTF. Tax revenues are invested, and IWTF revenues are a combination of tax receipts and interest earnings. The IWTF funds are part of the Corps Civil Works budget. The Corps is responsible for determining the timing and amount of IWTF expenditures, and the preparation of the annual budget submission to the Office of Management and Budget and Congress. 

The initial expenditures from the IWTF occurred in January 1987 for projects authorized by the Water Resources Development Act of 1986. Transfers to the Corps for ongoing construction have exceeded revenues from 2002 through 2009 and revenues have been flat or declining in recent years. The result has been a steep decline in the IWTF balance and most inland waterway construction projects cost-shared from the IWTF are being curtailed while alternative funding options are sought. IWTF cost-share funding for ongoing construction is being constrained to estimated annual IWTF receipts based on the current fuel tax method. In recent years, most IWTF resources were used for the Olmsted Locks and Dam project on the Ohio River. Without measures that would increase IWTF revenues, most other projects being cost-shared from the IWTF were delayed pending completion of Olmsted.

There is increasing concern about the worsening condition of critically important locks and dams on our nation’s waterways and about the growing inability of our current inland waterways modernization program to adequately address this situation. Previous annual reports by the Inland Waterway Users Board have attempted to serve as a clarion call for policy makers to understand and come to grips with this growing investment challenge. The system cannot continue to operate much longer under today’s funding model for delivering capital waterways infrastructure projects and expect the system to continue to adequately provide its vital services to the economy.

Under status quo policy and practice, only approximately $170 million is expected to be available each year for all inland waterways modernization projects.  The Corps has estimated that at the current funding level of $150 million per year, it will take until 2024 to finish Olmsted, and 2033 and 2040 to finish two other critical replacement projects (Lower Mon locks and dams, and Kentucky Lock).  In all, over 20 other priority inland waterway projects have been delayed or stopped due to of insufficient funds in the Inland Waterways Trust Fund.  Olmsted, under the current model, essentially stops progress on the rest of the national program for another decade.  Finding a solution for the project specific and programmatic problems being caused by the Olmsted project was essential.

Mike Toohey, president of the Waterways Council, Inc., said that Olmsted’s delays have nearly bankrupted the IWTF, caused major impacts to the modernization of the inland waterway system and would have essentially delayed most new navigation projects for the next 25 years.
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