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Project Description
Captain Anthony Meldahl Locks and Dam is located on the Ohio River at river mile 436.2, approximately 1.7 miles downstream of Chilo, Ohio.  The project consists of a 1,756-foot long non-navigable, high lift gated dam and a main lock chamber 110-feet wide by 1,200-feet long with a parallel auxiliary lock chamber 110-feet wide by 600-feet long.  Two proposed work projects for this site are described below.

Transportation Importance
Meldahl Locks and Dam have processed over 58.7 million tons of waterborne commerce annually from 2000 to 2004.  This critical piece of infrastructure on the inland waterway system enables coal producers in Pennsylvania, Ohio, West Virginia, and Kentucky to reach electric generating stations serving the Midwest and southeastern United States.  Iron ore, petroleum products, chemicals, alumina, salt, cement and other commodities move by barge from coastal ports like Houston and New Orleans through Meldahl to reach upper Ohio River basin manufacturers of steel, aluminum, and other products.  These and other shippers relying on Meldahl realize transportation cost savings of more than $568 million annually.

Project Performance

Current level of performance is rated as C.  There is a high probability that the degraded condition of the project may result in slower and more costly navigation operations.

Risk & Reliability, Economic Impacts of Unscheduled Lock Outages
Both the main chamber miter gates and culvert screens can cause unexpected lock outages.  A detailed probabilistic reliability analysis was conducted on Meldahl’s main chamber miter gates, miter gate machinery and electrical system as part of the Ohio River Mainstem Systems Study (ORMSS).  If an unscheduled, catastrophic failure of the gates were to occur, the closure time would be dependent on the severity of the failure.  A catastrophic event involving the gates could close the main chamber for up to 60-days with transportation impacts likely exceeding $100 million.      

A 41-day closure at Greenup in 2002 cost the navigation industry over $6.4 million in delay costs alone.  The table below shows historic main chamber closures at Meldahl.

	Closure
	 
	Delay 

	Event
	Duration
	Cost

	Jun-Jul 2002
	41 days
	$6,400,000 

	Nov/12-21/2001
	9 days
	$1,200,000 

	Sep-Oct 1990
	16 days
	$1,400,000 

	Jul-Dec 1987
	131 days
	$7,100,000 

	
	
	$16,100,000 


Description of Work Recommended in Optimum Plan
In addition to normal operations and recurring maintenance and repairs, the following major items are recommended in the long term development plan.
1. Replacement of Main Chamber Miter Gates.  [image: image2.jpg]9/20/2001




Fabricate and install new miter gates and associated components for the 110-ft x 1200-ft main lock chamber.  Installation would take place in FY08 and FY09 (upper gate and lower gate respectively).  The existing main chamber miter gates are approaching their design life of 50 years, and are showing extensive deterioration due to corrosion.  The sections modulus of load bearing structural members has decreased considerably.  Engineering Division has evaluated the gates and determined them to be in ‘failure’.  The condition of the auxiliary chamber miter gates is similar to those in the main chamber, meaning any effort to transfer the auxiliary lock gates to the main chamber would be a high-risk proposition.  Should these main chamber miter gates fail before replacements are procured, potential exists for an estimated 60 day total river closure at Meldahl. Estimated cost is $6.2 million in FY07 (for main chamber upper miter gate) and $6.4 million in FY08 (for main chamber lower miter gate).  The existing main chamber miter gates and associated components will be replaced with newly fabricated miter gates, pintles, and anchorages. 
2. Major Repairs to Auxiliary Chamber.   Dewater and inspect 110-ft x 600-ft auxiliary lock chamber and repair miter gates and lower miter gate seals in FY06 for main lock miter gate replacement in FY08 and FY09.  This work is necessary to improve the reliability of the auxiliary chamber and decrease the likelihood of costly breakdown repairs.  Estimated cost is $1.5 million and is scheduled for FY06.  The 110-ft x 600-ft auxiliary lock chamber will be dewatered and all 4 miter gate leaves and seals will be inspected and repaired.
3. Major Repairs to Main Chamber.   Modification of the 110-ft x 1200-ft primary lock chamber miter gate anchorages is scheduled for FY07.  This work is necessary to improve the reliability of the main chamber and decrease the likelihood of costly breakdown repairs or catastrophic failure resulting in serious delays to the navigation system.  Estimated cost is $1.5 million and is scheduled for FY07.  The 110-ft x 1200-ft main lock chamber miter gate anchorages will be modified for quick gate change out.
4. Rehabilitation of Dam Tainter Gates.   Rehabilitation of the dam tainter gates and replacing the side seals is scheduled between FY06 through FY08.  Structural preparation to the dam tainter gates for metallization is scheduled for FY07.  Dam tainter gate metallization is schedule for FY09 through FY11.  Purchasing replacement tainter gate hoist rope is scheduled for FY07.  The dam tainter gates are critical to flow regulation through the dam in order to maintain the navigation pool.  Rehabilitation of the dam tainter gates and replacing the side seals is scheduled between FY06 through FY08 at an estimated cost of $0.4 million in FY06, $0.4 million in FY07, and $0.5 million in FY08.  Dam tainter gate metallization is schedule for FY09 through FY11 at an estimated cost of $1.0 million in FY09, $1.0 million in FY10, and $1.0 million in FY11.  Purchasing replacement tainter gate hoist rope is scheduled for FY07 at an estimated cost of $0.5 million.
5. Rehabilitation of Auxiliary Emergency Gates.   Rehabilitation of the lower auxiliary chamber emergency gate is scheduled for FY07.  The emergency gates are critical in preventing the loss of pool in emergency closures and for dewatering the auxiliary chamber for inspection and repairs.  Estimated cost is $1.5 million scheduled for FY07.  The lower emergency gate will be removed, inspected and repaired.
6. Miter Gate Storage Platform.  Fabrication of a miter gate storage platform is scheduled for FY07.  Proper storage and maintenance of miter gates is necessary to improve the reliability of navigation projects and to allow for quick miter gate change out.  Estimated cost is $1.0 million and is scheduled for FY07.  Fabricate a concrete monolith miter gate storage platform.
7. Main Chamber Filling and Emptying System.  Rehabilitation of the main chamber fill valves is scheduled for FY07, and rehabilitation of the main chamber empty valves is scheduled for FY08.  Proper maintenance of the fill and empty valves must be maintained in order to insure operation of the main chamber.  The main chamber culvert fill valves were scheduled for rehabilitation in FY06 at an estimated cost of $1.1 million, but have been deferred due to unexpected structural repairs that are required on the main chamber lower miter gate.  The main chamber culvert empty valves are scheduled for rehabilitation in FY08 at an estimated cost of $1.1 million.
8. Modify Downstream Dam Bulkhead Slots.  Modifying the downstream dam bulkhead slots to incorporate the use of maintenance bulkheads is scheduled for FY11 through FY12.  The downstream bulkhead slots need to be modified to incorporate the use of maintenance bulkheads to dewater the tainter gates for inspections and repairs.  Estimated cost is $1 million scheduled for FY11 and $1 million scheduled for FY12.  A total of 12 sets of downstream dam bulkhead slots will be modified to incorporate the use of maintenance bulkheads.
9. Intake Screens.  Replacing the intake screens is scheduled for FY07.  Intake screens are located at the culvert intakes for the main and auxiliary lock chambers.  Screens bars are inspected during the annual underwater dive inspections and are replaced on a case by case basis or as funding permits.  These screens prevent debris from entering and filling the culverts, thus preventing an increase in the amount of time required to cycle the lock chambers.  In addition, these screens prevent debris from entering the culverts and impacting or obstructing the operation of the culvert fill/empty valve.  An obstruction in the culvert would lead to an eventual chamber closure and dewatering for repairs.  Some of the screen bars are completely missing while others are severely corroded and have loose and worn screen bars and retainer clamp bars.  This is evident on the main and auxiliary culvert valve intakes.  Estimated cost is $0.3 million scheduled for FY07.  A new screen bar system will be installed on the culvert valve intakes.  The new design allows for a framework to be installed at the intake.  Screens would slide into this framework.  Replacement of these screens would be achieved by pulling out the old screen with a crane and dropping a new screen into the slot.  The existing screen bar replacement is labor intensive requiring a lot of underwater cutting, welding, and anchoring.
