ORMSS Frequently Asked Questions 
General. Economics and Environmental
GENERAL
	
	What is the Ohio River Mainstem Systems Study (ORMSS)?

	
	Why is the Corps conducting a systems study? Why a systems study instead of looking at individual lock and dams?

	
	What is the current status of the study?

	
	What is the current schedule of the study?

	
	What is the cost for the ORMSS?

	
	Who commissioned the study? (Congress, commercial navigation interests, environmentalists or the Corps?)

	
	What is an Ohio River Navigation System Investment Plan?

	
	Will this Ohio River Navigation System Investment Plan recommend new construction authorizations?

	
	How will the study be checked for credibility and validity of the study process and products? Will the National Academy of Sciences be involved in the study?

	
	What is an example of an "investment strategy" for commercial navigation, and what is an example of an "alternative investment strategy"? Is "alternative" synonymous here with "non-traditional"?

	
	What are some kinds of construction related navigation improvements to locks and dams?

	
	What are some other kinds of navigation improvements besides construction related to locks and dams?


What is the Ohio River Mainstem Systems Study (ORMSS)?
The Ohio River Mainstem System Study is a regional "systems approach" to address the reinvestments needed to provide an efficient navigation system on the Ohio River mainstem through 2070. The feasibility level study will identify projected use of the system, forecast the adequacy of the system, identify long term maintenance, major rehabilitation and/or new construction needs, and identify significant economic, environmental, and social impacts that may result from any identified improvements. This future investment plan will be summarized in a report called the Ohio River Navigation System Investment Plan.
Why is the Corps conducting a systems study? Why a systems study instead of looking at individual lock and dams?
To address the future needs of the Ohio River navigation system and to ensure the efficient investment of taxpayers’ dollars to the national good, the Corps recognizes the need for planning the future maintenance needs of the system. The study is looking at the navigation system now and in the future to determine if the capacity of the lock system is able to accommodate projected traffic demand. An efficient transportation on the Ohio River benefits the American consumer by helping reduce the cost of bringing raw products to producers and manufacturers of household goods.
What is the current status of the study?
The engineering, economic and environmental efforts required for development of the Ohio River Navigation System Investment Plan are nearly complete. A series of public meetings at six locations along the main stem of the Ohio River were conducted in July and August 2001 to solicit citizen input into the environmental process of the study. A summary of comments received is found in this website under ‘Public Involvement’ button. The public can send comments to the study team at celrl-ormss@usace.army.mil.
What is the current schedule of the study?
The scheduled for completion of a final Ohio River Navigation System Investment Plan is late summer 2006. Public review of a draft report is tentatively scheduled for May – July 2006.
What is the cost for the ORMSS?
The study, which began in 1996, has cost $51.1 million.
Who commissioned the study? (Congress, commercial navigation interests, environmentalists or the Corps?)
Corps Headquarters requested this regional study in 1995. The ORMSS study is authorized by the U.S. Senate Committee on Public Works Resolution, dated 16 May 1955 and the U.S. House Committee on Public Works and Transportation Resolution, dated 11 March 1982. These Resolutions allow the Corps to conduct studies on the nation’s inland navigation system.
What is an Ohio River Navigation System Investment Plan?
The Ohio River Navigation System Investment Plan will be a roadmap of major reinvestments to the Ohio River mainstem navigation system through 2070. Long range operations, maintenance, and traffic capacity needs for the entire 19 navigation locks and dams will be evaluated to develop this system investment plan. The SIP will include appropriate environmental documentation in the form of a Programmatic Environmental Impact Statement (PEIS).
Will this Ohio River Navigation System Investment Plan recommend new construction authorizations?
The Ohio River Navigation System Investment Plan (SIP) will be used by the Corps of Engineers to plan future feasibility studies by which actual investment recommendations to Congress will be made. These future Ohio River navigation feasibility studies will address project level impacts as well as including the system effects as identified in the SIP. However, in 2000, the ORMSS produced interim feasibility reports for improvements at the John T. Myers and Greenup Locks and Dams and an Ohio River Ecosystem Restoration Program. Water Resources Development Act of 2000 authorized both lock extension projects and the ecosystem restoration program.
How will the study be checked for credibility and validity of the study process and products? Will the National Academy of Sciences be involved in the study?
Independent reviews by outside experts are included within the scope of the study for its products and processes. The review process includes experienced inland navigation planners and academic specialists. The National Academy of Sciences is not involved in the ORMSS study. An independent review panel conducted in 2000 determined that the Corps’ plan of study is adequate to provide a sound product via a quality process.
What is an example of an "investment strategy" for commercial navigation, and what is an example of an "alternative investment strategy"? Is "alternative" synonymous here with "non-traditional"?
Investment strategies include various maintenance, operational and construction alternatives to be considered in the analysis. The recommended plan will provide the greatest net national economic benefits to the nation. This is commonly referred to as the National Economic Development (NED) plan.
What are some kinds of construction related navigation improvements to locks and dams?
New construction alternatives may include replacing an existing lock or extending the auxiliary lock.
What are some other kinds of navigation improvements besides construction related to locks and dams?
The maintenance alternatives include fixing major components as they fail, or planning major repairs of components before they fail. Operational alternatives include the use of helper boats during lock closure periods, n-up / n-down lockage policies to reduce delays.  These policies and procedures are already used in the Ohio River navigation system.
ORMSS Frequently Asked Questions - ECOSYSTEM
	
	What is the Ohio River Ecosystem Restoration Study?

	
	If the Corps is taking a holistic approach to its projects, why was the ecosystem restoration study conducted "independent of navigation aspects of the ORMSS"?

	
	The Ohio River Ecosystem Restoration Study integrated decision document and environmental assessment contained in the public notice of Oct. 12, 2000, blames locks and dams for degrading the natural environment. The notice also says the goal of ecosystem restoration is to restore ecological resources to previous levels of activity that existed under natural conditions in the absence of human activity or disturbance. How do you reconcile the findings of the ecosystem restoration study with the ORMSS's stated purpose of developing commercial navigation infrastructure?

	
	Where can I find more information on the Ohio River Ecosystem Restoration Study?


What is the Ohio River Ecosystem Restoration Study?
The Corps of Engineers, U. S. Fish and Wildlife Service, and state natural resources agencies identified the need for an Ohio River Ecosystem Restoration Program during the course of the Ohio River Mainstem Systems Study. An interagency, multi-disciplinary, environmental team was established to develop ecosystem restoration objectives and study alternatives for an environmental program that would be a separable product of the ORMSS initiative. The ecosystem restoration program and any future navigation improvements have independent utility and do not depend on each other for their justification. The team prepared a study report that recommended authorization of a cost-shared ecosystem restoration program for the Ohio River. The program was authorized independently of navigation improvements in the Water Resources Development Act of 2000 (Public Law 106-541).
If the Corps is taking a holistic approach to its projects, why was the ecosystem restoration study conducted "independent of navigation aspects of the ORMSS"?
The Ohio River Ecosystem Restoration Study is a comprehensive program that would provide a managed approach to restore and protect the Ohio River ecological resources in an overall or holistic context. Earlier environmental authorizations are targeted at improving specific ecological resources and do not therefore undertake a comprehensive approach to restoring and protecting the river's ecosystem. The Ohio River Ecosystem Restoration Program is an ongoing program to enhance the riverine habitats. Once funded, it is designed for 10 years of project implementation. The ORMSS on the other hand, is a study to determine the priorities of future Ohio River navigation project investments. In effect, the Ohio River Ecosystem Restoration Program is one of these outputs.
The Ohio River Ecosystem Restoration Study integrated decision document and environmental assessment contained in the public notice of Oct. 12, 2000, blames locks and dams for degrading the natural environment. The notice also says the goal of ecosystem restoration is to restore ecological resources to previous levels of activity that existed under natural conditions in the absence of human activity or disturbance. How do you reconcile the findings of the ecosystem restoration study with the ORMSS's stated purpose of developing commercial navigation infrastructure?
The overall goal of the Ohio River Ecosystem Restoration Program is to restore many of the physical and dynamic processes of the Ohio River ecosystem. Since it would not be either socially or economically practical to remove commercial infrastructure along the river, the environmental team will develop alternative means to restore particular resources of the ecosystem.
Where can I find more information on the Ohio River Ecosystem Restoration Study?
Additional Information on the Ohio River Ecosystem Restoration Program can be found at the following web site http://www.lrl.usace.army.mil/ORECO.
ORMSS Frequently Asked Questions - ECONOMICS
	
	What model will you use to forecast future navigation system performance? 

	
	Is this the same model that was used in the Myers and Greenup interim feasibility reports? 

	
	Citing the 2001 National Academy of Sciences (NAS) review of the Upper Mississippi River-Illinois Waterway, a number of observers have called Tow Cost Model antiquated and a poor predictor of human behavior that cannot properly estimates benefits. If ORNIM is based upon the same concept as the TC/EQ, then how can it estimate benefits properly? 

	
	Is ORNIM a system model? 

	
	What kind of data are required? 

	
	What makes ORNIM different from earlier models? 

	
	Does ORNIM take elasticity of demand - the sensitivity of barge shipments to changes in waterway prices - into account? 

	
	Is it reasonable to assume that individual shippers will exhibit no response to small changes in waterway price? 

	
	What kind of model is ORNIM? Is it a spatial model? 

	
	What makes the transportation rates spatial? 

	
	What makes the transportation demands spatial? 

	
	What about the National Academy of Science (NAS) recommendations to develop a spatial equilibrium model? 

	
	Will the Corps of Engineers use the same model for both the UMR-IWW and ORMSS studies? 


What model will you use to forecast future navigation system performance? 
The Ohio River Navigation Investment Model (ORNIM). Oak Ridge National Laboratory, Oak Ridge, Tennessee, developed ORNIM for the Corps of Engineers specifically for the evaluation of alternative waterway re-investments for the Ohio River. ORNIM integrates economic, engineering and environmental information into one suite of models to the greatest extent possible.  Engineering reliability is linked through the Lock Risk Module (LRM), economics through the Waterway Supply and Demand Module (WSDM), and environmental considerations through the Navigation Predictive Analysis Technique module (NAVPAT). Finally, the Optimization module in ORNIM finds the best plan across the 19 lock sites and across time. 
Is this the same model that was used in the Myers and Greenup interim feasibility reports? 
No. The model we used in that study was the Tow Cost/Equilibrium Model (TC/EQ). One of the key modules in ORNIM, the Waterway Supply and Demand Module (WSDM), performs the same function as the TC/EQ. Prior to the availability of ORNIM, the engineering piece was done outside the TC/EQ using the Life Cycle Lock Model (LCLM) and the environmental piece was done with a stand-alone version of NAVPAT.  Optimization was done heuristically by running the TC/EQ in an iterative fashion. 
Citing the 2001 National Academy of Sciences (NAS) review of the Upper Mississippi River-Illinois Waterway, a number of observers have called Tow Cost Model antiquated and a poor predictor of human behavior that cannot properly estimates benefits. If ORNIM is based upon the same concept as the TC/EQ, then how can it estimate benefits properly? 
The NAS committee did not critique the Tow Cost model, largely because the Tow Cost model (the TC/EQ as it is called today) was not used to estimate the Upper Mississippi and Illinois River system benefits in the report the NAS committee reviewed. The committee did critique the spatial equilibrium concept and the application of the concept through the ESSENCE model, which was used to estimate Upper Mississippi and Illinois River system benefits in the report NAS reviewed. The NAS committee recommended the spatial equilibrium concept, but found ESSENCE an invalid application of the concept, largely owing to the absence of data necessary to support the spatial concepts. The challenge for the Ohio River Mainstem System Study (ORMSS) ECONOMICS is to make certain that spatial attributes, performance characteristics, and transportation cost structure of the Ohio River System are adequately reflected in the data inputs and that all assumptions used in the analysis are well-founded. Given the satisfaction of these two conditions, the team is confident that TC/EQ and ORNIM both properly estimate benefits. 
Is ORNIM a system model? 
Yes, in fact both ORNIM and TC/EQ are system models.  Both are the evolutionary product of efforts that began in 1976 to recognize the effects of barge traffic and site-specific improvements on the waterway’s system of locks.  The system model has undergone nearly constant modification and refinement since that time.  In fact, this model was first envisioned only as a model that could be used to estimate the cost of moving commodities by barge between two points.  It took the Corps’ Waterways Experiment Station (WES), CACI, Inc. (a private contractor), and the Huntington District of the Corps of Engineers 4 years to get both the model and the necessary data to the point where it could be applied to the Ohio River. 
This barge costing model, the Tow Cost Model (TCM), next evolved into a system model that could measure the effect of a growing number of tows using the waterway system and the congestion costs they impose on one another.  If these congestion costs became higher than the cost of the alternative land-modes, the new companion to the TCM, the Equilibrium Model (EQ Model), would divert traffic to the least cost alternate mode.  With this companion model the original TCM became the Tow Cost/Equilibrium Model (TC/EQ).  Because it could now divert traffic off of the system, the TC/EQ had the ability to find an equilibrium point, or said another way, a mix of traffic that maximizes the amount of traffic on the system that moves at a transportation cost savings to the shipper. 
Both the ORNIM and TC/EQ models account for every lock in the Ohio River System, representing each lock’s ability to process traffic with a tonnage-transit time curve (as traffic increases, transit times increase due to congestion at the facility). Annual flows are loaded in the system’s fleet of barges and moved by tows between docks on the river. 
It takes a mammoth amount of data and modeling to track the shipping characteristics and costs and alternative routings and costs of the 10,000 commodity-specific origin-to-destination movements on the Ohio River System. 
The more complete integration of engineering, economics, and environmental data and analysis in ORNIM is just the latest example of the continuous modification and improvement of the LRD waterway system models. 
What kind of data are required? 
The data reflect waterway supply and demand. On the supply side, we need to know: 
1. Barge dimensions, capacity, and operating costs 
2. Towboat dimensions, horsepower, and operating costs 
3. Arrival patterns at the locks and how long it takes to perform different operations at each lock under different traffic levels (lock performance characteristics for each of the 56 projects modeled in the Ohio River System) 
4. Reliability parameters—frequency and duration of lock chamber outages. 
On the demand side we need to know: 
1. The origin dock, destination dock, commodity and annual tonnage (there are 10,000 of these origin, destination, commodity triplets, or movements). 
2. A 50-year forecast for each of these movements, along with each movement’s shipping characteristics (barge loadings, tow-sizes, tow horsepower, empty backhaul, etc.) 
3. The transportation rate for each move by the waterway routing and by the least cost alternate routing -- FROM THE ULTIMATE ORIGIN TO THE ULTIMATE DESTINATION. The difference between these two is the rate savings each move enjoys. The summation of these movement-level rate savings is the benefit of having the waterway system. 
What makes ORNIM different from earlier models? 
Conceptually it is the same; however, the new ORNIM model is designed to more completely integrate Engineering, Environmental, and Economic models, and to allow analysis, optimization and management of the numerous permutations of re-investment options needed for a comprehensive analysis of the system. 
Does ORNIM take elasticity of demand - the sensitivity of barge shipments to changes in waterway prices - into account? 
Elasticity is being considered in a couple of different ways.  At the individual movement level we typically assume that individual shippers in the Ohio River basin are generally insensitive to small changes in price (such as those caused by increased lock congestion).  These shippers stay on the system until the transportation differential between the waterway and the overland route is gone, then the individual move shifts to the overland mode. In other words, diversions are made at the annual movement level rather than at a barge-by-barge, ton-by-ton level. 
The elasticity picture is much different from a system standpoint.  A system waterway transportation demand curve is built by ranking the thousands of individual Ohio River system movements from highest per ton rate savings to lowest per ton rate savings.  The result is a system demand curve that it is elastic at the margin, or tail of the curve.  Individual movements with low rate savings are sensitive to increasing waterway costs and leave the system entirely.  Again, we rely upon the transportation rate analysis to get the savings per ton, so this demand curve is empirically based. 
Is it reasonable to assume that individual shippers will exhibit no response to small changes in waterway price? 
In the case of the Ohio River, this assumption is based on the nature of the commodities and markets served.  Nearly half of the traffic that moves on this system is destined for an electric power plant.  Demand for electricity is, like most staple commodities, fairly inelastic.  Transportation demands are derived from demands for commodities, so it suggests that small changes in waterway prices are not going to result in big changes in demand for barge transportation.  Another indicator of likely inelastic response is the lack of alternative markets for coal from a particular mine.  Coal specifications for individual utility plant boilers are often so specific as to exclude the coal from mines other than the coal the boiler was designed to burn. In addition, the steel, industrial and export markets for coal are very small compared to the utility market. 
Take the case of an individual utility. It buys coal and transportation services for specific plants through contracts with towing companies and specific coalmines.  The inelastic individual movement assumption says that any increases in waterway costs will be borne by the three parties up to the point it is cheaper to switch the entire contract to rail, rather than switching the contract one ton at a time to rail or seeking another market for the coal mine’s production one ton at a time.  This assumption is based on a number of observations.  One is that electric utilities seek to minimize uncertainty through contracts and the other being that alternate markets for coal from specific mines are limited (as discussed in the paragraph above).  Additionally, Ohio River delay cost increases are most often related to short term events (lock closures due to structural reliability concerns) that offer shippers, producers and carriers limited options.  Buying rail service for large volume movements for short duration, non-recurring service is costly and often infeasible. 
These assumptions may not apply in all situations.  There are cases where individual shippers are very responsive to changes in waterway price.  In the end, the assumptions should be based on the best information available or, better still, on empirical evidence.  The transportation rate analysis has been expanded in the ORMSS study to include a survey of shipper responsiveness to waterway price change.  Econometric analyses of the Corps transportation rate database and contingent valuation studies are also being conducted in order to determine if the assumptions made are reasonable and to more completely describe individual movement elasticity in the modeling process. 
What kind of model is ORNIM? Is it a spatial model? 
Broadly speaking, yes.  There are two types of economic models – partial equilibrium models and general equilibrium models.  General equilibrium models explicitly recognize the derived nature of transportation demands and trace the demand curve as an output of the balancing of supply and demand for commodities across regions of the country, and the world.  This is difficult to do.  You need to know about comparative advantages between regions, the shape of supply and demand curves in these regions for the commodities you’re interested in, the capacity and costs of the transportation routes that link these regions, and prices for commodities in the regions. In commenting on a recent Upper Mississippi-Illinois Waterway system study, National Academy of Science (NAS) reviewers recognized the great amount of currently unavailable information needed. 
Partial equilibrium models recognize limitations in our ability to gather this kind of information and attempt to focus on that part of the world we know about through the data we are able to collect and analyze.  Rather than internally generating commodity demands and deriving a demand for transportation by water, the partial equilibrium model we use is given waterway demands and the transportation rate savings and estimates how much of this demand the system will accommodate as traffic.  ORNIM is a partial equilibrium model that incorporates geo-spatial aspects through the transportation rate savings and the traffic demand projections that are inputs to the model. 
What makes the transportation rates spatial? 
The spatial aspect of transportation rate savings comes from the fact that they are estimated by comparing the cost of moving from ultimate origin to ultimate destination by the existing waterway route with the cost of moving between ultimate origin and destination by the least cost alternate route (usually land-based).  The difference in costs between these two is referred to as the waterway transportation rate savings; a positive rate savings indicates that the waterway route is less expensive than the alternate land-based route.  Moves that originate 100 miles from the river are going to cost more to make than moves that originate 10 miles from the river.  The farther from the river one is, the more of any given commodity available for waterway shipment, and the more sensitive that individual move is to increasing waterway costs.  This observation is borne out by both common sense and the empirical results of the transportation rate analysis completed for the study. 
In these rate analyses a sample set of movements (representing upwards of 85% of total tons moving on the river) is drawn from the total population of waterway moves.  Again, each of the roughly 1,600 movements is subjected to a detailed transportation rate analysis for both the existing waterway route and the least cost alternate route.  Once the spatial parameters of the move have been identified (the off-river origin and destination), all costs associated with making the move by the waterway route and the overland route are estimated.  For the waterway these include: loading costs at the off-river origin, haulage-to-river costs (haulage is usually by rail or truck, though conveyors and pipelines are involved in some moves), costs for unloading from the truck or rail car at the terminal, storage costs (if any), barge loading cost, barge line haul cost, unloading cost at destination river terminal, loading onto rail or truck, land haul cost, and unloading cost at off-river destination.  The same costs are estimated for the alternate land route, with the exception being that the line haul is accomplished by a land-based mode of transportation and no river terminal costs are involved. 
Delays at the locks erode the positive rate differential between the waterway route and the least cost alternate route.  Movements that have origins or destinations far from the river typically have much lower rate savings than movements near the river.  These farther away moves are the first to leave the waterway system when delays cause waterway route cost increases. 
What makes the transportation demands spatial? 
The spatial aspect of transportation demands is enhanced by the use of multiple traffic demand scenarios.  These scenarios are linked to alternative pollutant emission regulations affecting the use of coal for electricity generation.  Evaluations by the U.S. Department of Energy indicate that demand for coal is powerfully affected by the nature of future emission regulations. Depending upon the scenario, future coal sources shift from one geographic region of the country to another or from coal to other fuels.  This shifting of coal source or fuel type suggests that changes in permissible pollutant emissions are more apt to result in mines closing or opening, rather than causing marginal changes in quantities shipped from specific mines.  Traffic demand scenarios based on alternative regulation scenarios will affect not only the level of system-wide traffic demand, but also the level of traffic demand at individual locks. 
What about the National Academy of Science (NAS) recommendations to develop a spatial equilibrium model? 
The Corps’ Institute for Water Resources is leading the Corps effort to develop a spatial equilibrium model that is faithful to the concept recommended by NAS. And because NAS found flawed assumptions and data in the application of the ESSENCE model, this also means empirically substantiating assumptions and developing data for a spatial equilibrium model.  This is a big research and development project that will take a number of years to complete. In the meantime, the Corps of Engineers still has a responsibility to manage the Ohio River System.  The study team will use ORNIM and will address NAS concerns detailed in the Upper Mississippi-Illinois Waterway (UMR-IWW) study review as they apply to the Ohio River.  This specifically means: 1) re-examining the assumption that individual shippers are relatively price insensitive at the margin, 2) preparing multiple traffic scenarios to account for uncertainty, 3) expanding the analysis of traffic management to include formalized traffic scheduling, and 4) a greater degree of integration of environmental and economic evaluations. 
Will the Corps of Engineers use the same model for both the UMR-IWW and ORMSS studies? 
At the present time different models are being used to evaluate the two systems and different data sets are being used in evaluating the two systems.  It is important to remember that the model and the inputs must reflect the key attributes of the system and be suited to the problems being evaluated.  These two systems are different in terms of their system infrastructure, traffic patterns, commodity mix, economy being served, and the transportation challenge each faces.  The following table summarizes some of these important differences: 
	Upper Mississippi / Illinois River 
	Ohio River 

	Physical System 
	Physical System 

	lock configuration 
	lock configuration 

	     6 of 37 locks have auxiliary lock chambers 
	     all 20 locks have auxiliary lock chambers 

	lock sizes 
	main chambers 
	auxiliary chambers 
	lock sizes 
	main chambers 
	auxiliary chambers 

	110' x 1200' 
	3
	0
	110' x 1200' 
	17
	1

	110' x 600' 
	29
	3
	110' x 600' 
	3
	16

	56' x 400' 
	3
	1
	56' x 400' 
	0
	0

	other 
	2
	2
	other 
	0
	3

	age of lock chambers 
	as of 2002 
	as of 2010 
	age of lock chambers 
	as of 2002 
	as of 2010 

	age range 
	number
	number
	age range 
	number
	number

	< 30 years 
	1
	1
	< 30 years 
	11
	2

	30 - 50 years 
	5
	2
	30 - 50 years 
	21
	24

	> 50 years 
	31
	34
	> 50 years 
	8
	14

	season length 
	season length 

	     part of system closed in winter
	     open all year

	Traffic
	Traffic

	130 million tons 
	230 million tons 

	dominant commodity -- grains 
	dominant commodity -- coal 

	dominant flow -- outbound to New Orleans 
	dominant flow -- many internal ORS destinations 

	average haul distance -- 1000+ miles 
	average haul distance -- 460+ 

	dominant market -- world grain market 
	dominant market -- Ohio River Basin electric utilities 

	Economy Served 
	Economy Served 

	farm economy 
	coal and heavy manufacturing economy 

	Transportation Challenge 
	Transportation Challenge 

	delays during peak seasons 
	high delays during main chamber outages 

	many very old locks; reliability concerns
     rely on winter closure to make repairs
	aging locks; main chamber reliability concerns
     rely on small aux. locks while repairs made

	lengthy processing time, small chamber size 
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