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1.  Purpose and Objectives Statement

The Regional Routing Model seeks to develop a methodology of developing cross modal analysis for Corps navigation studies. The work will be developed in partnership with other Federal entities to ensure the collection and integration of relevant information and explore common economic data and analytical methods. As part of the initial phase of development ORNL will develop a prototype Regional Routing Model (RRM) and supporting data base to assist USACE in linking economic (production and consumption) activity data on selected agricultural products to the movement of these products through the multi-modal (highway, rail, waterways) US transportation network. The resulting cost and flow matrices will provide a basis for further analysis of the effects of changes in inland and intra-coastal transportation costs and future network structure changes on the distribution of commodity movements through specific seaports.  The meeting was to bring relevant parties to discuss the development of the Regional Routing Model and to provide guidance for its further development. 

2.  Summary of Conclusions

Most reviewers seemed pleased with the development of the Regional Routing Model, and felt the work was necessary for assisting in Corps planning activities. The reviewers agreed more work was necessary to flesh out the models application for local analysis.  There were concerns over the ability to develop such a model, and its ability to provide detailed analytical support for local actions.  Most reviewers agreed that data would remain a critical item in improving the data’s usefulness.  
3.  Minutes from the Meeting


The minutes from the meeting follow this document.  The presentations are available online at http://www.corpsnets.us/docs/AssessmentMultimodal/RRM%20Meeting/rrmagenda.html.
Notes from the First Meeting of the Regional Routing Model Peer Review
U.S. Army Corps of Engineers

December 12, 8am to 4:15pm
Held in Conference Room A and B of Battelle’s Washington DC office.
Meeting participants (see Appendix 1) were welcomed by the meeting organizer, Mr. Bruce Lambert (U.S. Army Corps of Engineers).  Mr. Lambert introduced Mr. Keith Hofseth (U.S. Army Corps of Engineers) to explain the meeting’s purpose.  Mr. Hofseth explained how the development of the Regional Routing Model (RRM) is part of the Corps’ Navigation Economic Technologies (NETS) program.  NETS developed in response to a study by the National Academy of Sciences that called for better economic analysis of operating and improving the waterway system.  The aim of NETS, therefore, is to develop a knowledge base and tools for addressing economic evaluation issues of inland and deep draft navigation.  Mr. Hofseth noted that there is a need for transparent and data driven models, detailed and accurate databases, and a Geographic Information System (GIS).  Therefore, the discussion should not only be about the economic models, but also about the data that feed those models.
Mr. Hofseth continued that the NETS program is engaged in three levels of model development: global, meso, and micro.  He noted that the Grain Model to be presented later is an example of a global level model.  The model starts with world forecasts of grain supply and demand and then works down from there.  The model incorporates 5 ports and 23 regions.  He went on to say that this level of aggregation is good enough for a global level model, but ultimately the Corps wants to know what commodities will be going through what facilities.  The old way of doing this was to use a fixed 50-year forecast of commodity movements on the system.  The new way being developed is to build in changes in global forecasts to better understand such movements.  These global level forecasts will be used to inform meso-level models, which include the RRM.  Mr. Hofseth stated that these meso-level models must by multi-modal to understand the effects of waterway project improvements on a whole host of things, including air quality in non-attainment areas.  Outputs from meso-level models will then provide inputs to the micro-level models, which look at specific vessels passing through specific facilities.  

Mr. Hofseth informed the participants that there is a NETS brochure and a website (www.corpsnets.us) with all the NETS products and a monthly newsletter.  There is an also an annual symposium, with the next one in January 2006 in Utah.  

Presentation - Regional Routing Model Overview
Mr. Lambert then proceeded to give a presentation with PowerPoint slides entitled “The Development of a Regional Routing Model” (see slides in Appendix 2).  He began by noting that there are many different ways to look at the maritime industry (inventory, engineering, operational reliability, safety and security, economic/financial, and non-navigational such as recreation and flood control) and that navigation analysis is very complicated.  Thus, we need better data and analytical tools to make better decisions.
At the moment there are three main work items:
(1) Port Competition and Characteristics.  This asks what contributes to a port’s competitive position and productivity and involvement with other parts of the transportation system.  How does a port relate to Corps projects?

(2) Regional Routing Model.  This seeks to determine the volume of traffic through a port area and how it is affected by changes among other ports, market conditions, and transportation modes.  It is a traffic assignment model aim to provide a control total for navigation studies and a place to start for local and regional planners and economists.  The hope is that additional data and analytical tools can be linked to support other types of studies, including benefit-cost studies and emissions studies. 
(3) GIS Tools for Regional Routing Model.  GIS will be developed to analyze freight flows on the network and to display the results.  
The Regional Routing Model, the Oak Ridge National Laboratory has been contracted to develop this model.  One of the main tasks is to develop a set of origin-to-destination flow matrices and assign them to the U.S. transportation network encompassing several different geographies (regional, state, MSA, corridor, terminals, etc.).
Mr. Lambert went on to say that there are a host of data issues with the development of these models.  These include resources for collecting data, problems with using annualized data, and issues of data confidentiality. 

Mr. Lambert noted that the Corps has entered into memorandums of understanding (MOUs) with the U.S. Department of Agriculture to help with this work.  Three peer review groups are being asked to assess this work: a non-Federal group consisting of port, port Consultants, TRB members, and agricultural specialists; a USACE review; and review by other Federal agencies.

Mr. Lambert then used an example from Federal Highway Administration’s Freight Analysis Framework suggesting that he hoped this is the sort of analysis that could be done with the RRM.  The example looked at how commodity flows were affected by the I-40 bridge collapse at Webbers Falls, Oklahoma in 2002.  One of the most interesting findings from this research was that the bridge failure in Oklahoma affected freight to and from a number of states other than Oklahoma, most notably California.  The analysis was also able to estimate the diversion of traffic on to other routes.
After the Mr. Lambert’s presentation Mr. Hofseth stated that he wanted to emphasize the importance of the peer review process.  He noted that this is a formal process that is being done for certification of the evaluation methods.  There will also be an independent review of the RRM model after its development with the guidance outside reviewers.
A question arose from one reviewer about the audience for the model.  Is it planners, congressional authorizers, or some other group?  Mr. Lambert answered that this is primarily for Corps economists in field offices doing facilities project planning.  It is intended to give them a multimodal system perspective.  Another reviewer noted that this is a very ambitious program especially bringing it down to the planning level.  Mr. Hofseth noted that the Corps is already doing planning in a global context, with a 50-year time-horizon, but with no systematic methods.  So any help we can give the planners will improve their work. 
A reviewer said he believed it could be done because he had done it.  He also noted that he was glad to see economists working with engineers and the joining of input/output methods with network analysis.  He posed the question about how to deal with the vast amount of data processing, particularly as the modeling ought to be done with quarterly not annual data.  The reviewer then offered to share his work noting that he had worked with quarterly data for several commodities and several modes.

Mr. Lambert noted that the RRM is not being done to replace the local planner.  The RRM cannot replace the level of detail that is needed.  He stated that he hoped the RRM would be able to provide a control total.  A reviewer was pleased to know that this work was to be used as a control total, and went on to say that that this work should be done, particularly with the issue of estimating global changes, but that the expectations for this work should be clearly stated.

Mr. Lambert noted that another purpose of the RRM is to connect the disparate elements  of available information, including work being done by Dr. Pat Canning of the Department of Agriculture and the Federal Highway Administration’s Freight Analysis Framework (FAF).  One reviewer with knowledge of the FAF noted there are three questions in common between the FAF and the RRM:  What are the origins and destinations of commodities?  How does this translate into vehicle/vessel movements?  And how do these vehicles/vessels move on the network?  The reviewer went on to say that there are two thorny issues: (1) how do we measure capacity – within modes and across modes.  Highway has one way.  Water and rail don’t seem to have a way; (2) the source data.  It looks like the Commodity Flow Survey (CFS) has been saved but the foreign trade data program may change or be cut.  One of the biggest headaches involved estimating the movements of imports through the U.S. transportation system.

Mr. Lambert agreed that measuring capacity in many of the modes is difficult.  He also agreed that the Corps data are very important, but he said he did not know what was going to happen with the data programs.

Another reviewer noted that freight cannot be looked at in 4-step process planning way.  The reviewer noted that freight decisions are not made like those made by passengers.  Freight decisions are done simultaneously, reflecting a different paradigm.
One reviewer asked whether the RRM would be used to do regional economic analysis?  Mr. Lambert answered that this model does not systematically develop regional economic analysis tools like benefit-cost analysis.  But he did say the hope is that this will be possible in the future. 
A reviewer then asked whether the purpose of the RRM was to develop some consistency on inputs to regional economic modeling?  Mr. Hofseth answered that yes this was one purpose in the context of the 50-year planning framework.  Mr. Lambert added that one question he had for the outputs of the RRM is what sort of accuracy do we need?  What can we live with?  A reviewer noted that we probably do not need the same level of accuracy over the three different model scales (global, meso, micro).  The level of accuracy at the global scale can be less than at the micro-scale with the meso-level model accuracy somewhere in between.
A reviewer noted that with U.S. Department of Transportation’s Intermodal Transportation and Inventory Cost (ITIC) Model some of the important variables could not be developed with good confidence levels.  The reviewer went on to say that doing sensitivity analysis was very valuable. 
Presentation - TVA- NETS Model Improvements

Via telephone Chrisman Dager of the Tennessee Valley Authority made a presentation with the aid of PowerPoint slides entitled “NETS Review of Regional Routing Model: Model Inputs” (see Appendix 3).  
Mr. Dager noted that the inputs for the RRM are:

· Commodity Flows.  Data for this come from the Waterborne Commerce Statistics Center (WCSC) via operator submissions and WCSC purchased data.  Another dataset used is the Corps’ Lock Performance Monitoring System (LPMS).  Other data are from cooperative agreements with other modal agencies including the Surface Transportation Board’s (STB) rail waybill, truck flow data from FHWA, and Customs data. The flow of grains (wheat, soybeans, corn, etc.) is from the WCSC on an annual and quarterly basis. (The rail and trucking data are annual data.)  
· Transportation Rates.  For barges data come from the U.S. Department of Agriculture (USDA) and the TVA’s barge costing model.  Rail is derived from STB waybill parameters applied to the URCS model.  Truck rates come from USDA quarterly trucking survey and a periodic survey of truck brokers and carriers.  Pipeline rates come from tariff data.  
There are several restrictions placed on data inputs for the model.  The data have to be suitable in terms of being a time-series and cross-sectional.  The data must also be releasable.  That is we have to be able to maintain the originating agencies restrictions on confidentiality for the output.

Data of course have to match the needs of the model.  Data need to be consistent.  There is an issue in Corps data with consistency in collection across different regions dealing with different operators.  There needs to be a plan for what will happen beyond 2007, when a reduced budget at the Corps’ National Data Center might affect data collection and quality control.
Mr. Dager went on to say that increasingly accurate data is needed in the world of OMB’s performance-based budgeting.  Telling the story and allocating funds is based on data.  He provided the example of a data mistake that reduced tons moving on the Tennessee River from 50 million to 43 million.  This was enough to have OMB say that work should stop on improving some of the lock facilities.  

The presentation concluded with some graphics of lock performance data.

A reviewer noted that the RRM might help provide a cross-check of data to help pick up on mistakes like the one for the Tennessee River.  The reviewer noted that the RRM will be able to help rank facilities in terms of budget priority.  Mr. Dager responded that bad data have the greatest effect on tributaries and small ports.  He noted even small errors can make a big difference on small facilities.  He also said that he has to routinely make sure the data he uses are correct.  Moreover, it needs to be remembered that the metrics we have do not measure all activity.  For instance, fishing vessels (and cargo) passing through a lock are not counted in the reported tons.

One reviewer asked who is responsible for data QA/QC and why are don’t they pick up the data problems Mr. Dager highlighted.  Mr. Dager responded that the Corps in New Orleans is responsible for QA/QC but they do not have the resources to do it as fully as is necessary.  Moreover, he noted, the WCSC collects the data but they do not do analysis, which limits their ability to determine if the data are logical.  Another reviewer asked about how far the Corps is required to look into the future and data forecasting.  The Corps is required to look 3 years out for operations and maintenance, 50 years for construction, and 100 years for hydropower projects.  He also said that he does not perform data forecasts.  Mr. Dager invited anyone who is interested to visit his office and he will work through the data with them.

Presentation – Geography of Food Distribution
Dr. Patrick Canning made a presentation entitled “Geography of Food Distribution in the United States: Overview of ERS Research” with the help of PowerPoint slides (see Appendix 4).
Dr. Canning started by saying that data drives good results, continuing that we should never underestimate the need for good data.  He also noted that analysts need to be realistic in terms of data requirements.  He suggested that there are four main themes with data: consistency, transparency, primary data use, and the leveraging of complimentary efforts.  Moreover, Dr. Canning noted that analysts need to make better use of the data that is already available and that more collaboration is needed.
Dr. Canning was asked to look at the production and consumption of five agricultural commodities (poultry, apples, corn, soybeans, and wheat) using the Census of Agriculture. The five commodities were chosen for their different characteristics, which use different networks and modes.  He explained that there are lots of gaps in the geographically disaggregated version of the Census of Agriculture because the data are often suppressed for reasons of confidentiality and poor data quality.  He has devised a method for filling these gaps and then combining the result with commodity flow data to estimate interregional trade flows.
A reviewer noted that a further step would be to link this to a network model with network congestion costs.  Another reviewer noted that this national model of agricultural commodity flows does not include imports and exports.  Therefore, transportation modes and in particular waterways, may not be adequately addressed.  
A reviewer asked about the similarity of data suppression in the Census of Agriculture compared with FAF2.  The data suppression rules between the two databases are different.  It was also suggested by a reviewer that the input-output (I/O) methodology used should resemble U.S. DOT’s Transportation Satellite Accounts rather than more traditional I/O.  Another issue raised was reconciling transaction accounts such as the Commodity Flow Survey (CFS) with I/O.
Dr. Canning believes that FAF2 is a fantastic effort particularly in regards to being transparent.  He noted that the use of confidentiality information is a poison pill.
Presentation – Forecasting Commodity Flows (Global Grain Model)

Bruce Lambert proceeded to make a presentation entitled “Longer-Term Forecasting of Commodity Flows on the Mississippi River: Application to Grains and World Trade” with the use of PowerPoint slides on behalf of Dr. Bill Wilson of North Dakota State University NDSU (Appendix 5).  Known as the “Grain Model” this model is in the global category of models.  He pointed out that, unlike the Grain Model, the RRM is not being developed to do forecasts at this time.
Mr. Lambert stated that the purpose of doing the Grain Model is to collect and analyze data affecting world trade in grain and oilseeds, including production, consumption, imports, and shipping and handling costs.  This work is developing a linear programming model to analyze grain trade.  This will be followed by a risk analysis to derive probabilities and risk measures for critical variables.  Another element of the work will be to try to determine the practicality of generating projections and their accuracy over different time horizons.  

Mr. Lambert said that the data for the model include: consumption; production costs; yields; trade and agriculture policies; rates for rail, barge, truck, ocean transportation; barge delay functions and restrictions; and competitive routes and arbitrage.  This was followed by a host of slides presenting historical data on consumption for different grains, world regional change in grain consumption, and imports by selected countries.
Mr. Lambert provided an example of modeling consumption of grain by country with respect to income followed by forecasts to 2050 for grain consumption for different world regions.  Some detail was provided on how to deal with production costs, including yields and input costs.  Data out to 2050 were presented on production costs for various grains and countries.
Mr. Lambert said the United States model has 10 consumption regions and 24 production regions.  Since only data on national consumption is provided by USDA, regional data must be estimated including the complicating factor of ethanol production.  Moreover, the model does include trade and agriculture policies such as subsidies and tariffs and other import/export restrictions.
Mr. Lambert discussed the construction of rates for the different modes.  For rail this work produced a matrix of rates for production regions to export/barge loading regions for different commodities.  For barges the model factors in increases in costs caused by delay.  This allows an analysis of delay costs associated with existing and expanded capacity.  

The remaining slides detailed the model specification. 

A reviewer asked about the price of corn in the model.  Mr. Hofseth commented that the model does not forecast price.  Instead, it accounts for price by analyzing demand and supply for a commodity.  Thus, an improvement in waterway infrastructure will shift the supply curve to the right.

A question about the movement of corn through the Mississippi River and the Panama Canal bound for Korea and Japan prompted Mr. Lambert to note that weight and other characteristics of a commodity does affect the ports used.  He also noted that there are some west coasts ports, such as on the Columbia River and Vancouver, British Columbia, that can handle corn shipments.  Moreover, Mr. Lambert noted that the Corps has conducted a survey of shippers to look at how they respond to the pressures of the system.  Mr. Hofseth noted that this survey is available on the NETS website in draft form and he asked the reviewers to provide comments.
A reviewer asked about how the NDSU grain model would be used for planning.  Mr. Hofseth discussed that the model is being asked to produce control totals to provide national consistency in a multi-port system.  A reviewer asked whether the grain model will determine a port policy.  Mr. Hofseth replied that this does not determine a port policy but rather provides a tool for project justification.  
A reviewer stated that this is really important work, but it will suffer greatly if resources for data are reduced.  He suggested that some thoughts should be given regarding how to do this type of work with less data.  Another reviewer suggested that if the model is successful then it would be possible to do value calculations to help decide which data are most important.

Presentation – Development of Regional Routing Model (A Series of PowerPoint presentations)
Dr. Frank Southworth of Oak Ridge National Laboratory made a presentation on the Regional Routing Model.

He outlined that the objectives are to develop a model to:
1. Estimate the annual, geographically detailed origin-to-destination movements of freight of interest to the Corps, by mode and by commodity;

2. Assign these movements to the U.S multimodal transportation network; and

3. Estimate the effects of changes in demand and network-based supply on these flows and their costs.

This model fits in the meso-level of the three tiered model development program of NETS.
Dr. Southworth discussed the data fusion effort. He mentioned that the prototype database involves data collection, fusion, flow, and routing for five agricultural commodities (corn, wheat, soybeans, apples, and processed poultry).  Along with this is an effort to develop of origin-destination-commodity-and-mode specific freight rates and transit times to go with these movements.  Also important is identifying data problems that need to be fixed.
Dr. Southworth presented two slides with maps to show how the production and consumption and freight rates data look for corn.  He highlighted that one remaining data issue involves estimates of the freight rates for western rivers.  Dr. Southworth explained the transportation network that has been developed by ORNL: the Unified North American Multimodal Freight Network that also hooks in with the 
Trans-Oceanic Multimodal Freight Network.  He discussed how a water-highway-rail intermodal terminal is represented in the model and talked about issues with locating waterway docks on navigable rivers.  An issue with this is that not all docks are geocoded, particularly down to locating them on the correct side of the river.
Dr. Southworth discussed the multimodal freight routing model, which involves estimating annual origin-destination flow by commodity (O-D-C) and then routing the traffic these commodity movements generate.  He noted that O-D-C for water and rail is available from waybill and waterborne commerce statistics data, but that truck flow data has to be simulated by subtracting out rail and water movements.  Data on trucks drays are especially limited.  With routing, rail is the most difficult because it requires detailed information on the railroads involved and on their interlining practices.
The final part of the presentation was on model formulation and scenario analysis.  Dr. Southworth explained that the commodity production and consumption are estimated for each region as were O&D costs per ton.  From this, the model estimated commodity O&D patterns.  These commodity flows are assigned to the modes and routes iteratively, taking into account how the flows affect costs until an equilibrium solution is obtained.  He noted several components of freight costs need modeling: the number of different legs of a journey, shipper/receiver perceived costs per leg (freight rate, transit time, service reliability), and congestion effects.  Dr. Southworth explained how he developed a “tinkertoy” model with 110 links as a proof of concept.   He also noted that you can learn a lot by just looking at the data on its own.

A reviewer asked if the network includes Canadian and Mexican ports and another asked about pipelines.  Dr. Southworth replied that Canadian and Mexican ports are included in the network but the pipeline and air networks are not included.  Dr. Southworth also noted that there are issues with some of the facilities data, such as knowing which side of the river a dock is located can make a big difference for assignment purposes.  He commented that the Port Series data only provides information on which side of the river a dock is located about 70 percent of the time.
Mr. Hofseth made the point that it is important that Dr. Southworth and Dr. Bill Wilson collaborate on rail rates to make sure there is agreement across the different NETS models.  He then noted that the Global Grain Model can put in rail links where none exist for planning purposes and asked Dr. Southworth if this could be done with the RRM.  Dr. Southworth replied that it is not that hard to modify the network model.  However, he explained that the hard part is routing rail movements because one must know something about the individual railroad companies involved.  One reviewer suggested that getting the density of rail traffic from the railroads can help with this problem.

Reviewers then posed several questions: whether capacity is specified on the links, is it possible to separate drays from through traffic, if there is information on the specific facilities at rail stations, and if the dray model can do multiple assignments?  Dr. Southworth replied that capacity is not specified on the links, and that drays can be separated from through traffic.  He outlined there is information on specific facilities at rail stations, but that they are not using it because the data are proprietary.  The dray model can do multiple assignments if there are multiple terminals.
A reviewer asked if there is information on the rail to barge interface?  Mr. Hofseth replied that there is information in terms of short-run versus long run.  In the short-run there are some anomalies in the data.  

There was a discussion about drays and the level of analysis achievable with the RRM.  A reviewer commented that for a grain shipment, the dray may not go to the nearest facility because a more distant elevator may be paying more than a local facility.  Dr. Southworth replied that the RRM uses distance to nearest station.  Dr. Canning suggested that care has to be taken with the level of analysis that is attempted because the data he is providing does not support micro analysis.  He noted that there are ways to provide more detailed data, but that it was probably too much work to do it.  Dr. Southworth agreed that the more detail you want the more difficult it becomes to both process and use the data.  He noted that an important question is what is the level of detail need from the RRM and is this reasonable given the level of data available.  One reviewer suggested that the seasonal nature of freight movements might help to break out drayage from general traffic, and that inferring draying behavior in this way from other data may help as a validation step.

A reviewer asked if the flow data is annual and whether the model is subject to criticism if only annual data are used.  Dr. Southworth replied that it was annual, but the model could use monthly data.  A reviewer noted that there is seasonality to flows and that some parts of the network may close in winter.  Another reviewer suggested that model should use quarterly data.  Another reviewer suggested that the model is open to criticism if annual data is used, but that changing impedances can cater for this.  Dr. Southworth noted that it is possible to make the model dynamic by looking at how one season affects another, but no one has done it on this scale.  One reviewer suggested that calibrating an annual model without seasonality is OK for planning purposes.  But another reviewer suggested that it is desirable to use more disaggregated data because of different commodities.

A discussion of rail capacity followed.  One reviewer noted that the Federal Railroad Administration is working on defining rail capacity.  Other reviewers noted that this is important particularly in some places where rail traffic is close to or at capacity causing shifts in modes and routes.

At this point in the meeting the review panel was split into two groups in order to discuss in more detail progress to date.

Breakout Session 1
Reviewers were invited in turn to share there comments on the proceedings.
The first reviewer noted that in his experience the capacity curve is not just defined by tons, but must also reflect backhauling, which among other things depends on the commodity being shipped.  He went on to say that we also need to answer the question what happens if the system fails suggesting that the RRM could be used to do what-if scenarios.  Moreover, these scenarios would have to incorporate other modes.
Another reviewer noted that in terms of modeling, coastal ports are usually considered unconstrained in terms of capacity.  But he suggested that intermodal capacity is constrained.  Moreover, he went on to say that estimating the historical peak flow may be more important in determining constraints.  It is resistance regarding capacity flexibility rather than congestion, because it might be possible to spread flow over more hours in the day.  This reviewer suggested that we need to look at nodes for capacity, because that is where the constraints in the system are.

A third reviewer stated that we are lacking information on rail in the strategic multimodal network.  He suggested that until now it has always been assumed that rail has unused capacity, but now that assumption is no longer viable.  In many places there is no unused capacity.
The fourth reviewer stated that the key thing decide is what do want this model to do.  This reviewer also suggested that rail operations, such as grade, are also important in terms of rail capacity.

The fifth reviewer suggested that the RRM is going down a path that is ultimately a dead-end, and contended that a new approach is needed.  The reviewer suggested that the four step model approach does not work for freight.  This reviewer also suggested that we need a nested approach from global to local.  Federal agencies should produce the national picture and then let states and local areas develop their own applications.  This reviewer said he applauds the RRM’s use of transparent data.  The reviewer also noted that drayage is very complicated as are competing truck routes.
The next reviewer noted that operational issues, such as the movement of empty barges, are a problem.  Moreover, this reviewer suggested that reliability is another such issue.  Should the Corps make temporary fixes of waterway facilities knowing there will be outages or do they take a facility out of operation for a long time so that it can be fixed permanently?  This reviewer suggested that the RRM could be used to help make that decision.

The seventh reviewer in this group noted that with the three model levels (national, state, and substate region), the infrastructure has to be very detailed from the bottom up but that the solution has to be top down.  This reviewer noted that he had completed work on these three levels of analysis.  This reviewer also noted that it would be best to use quarterly data because annual demand is distributed by quarter.  Furthermore, this model, with the applications, should be able to help with identifying critical links, unscheduled events, and priority for retrofit.
The last reviewer in the group noted that it is the dynamic side of the economy that we should focus on and this means looking at Less-than-Truckload (LTL) shipments.  Dell moves quickly, but farms and power plants do not.  A large part of the economy is fixed.  This reviewer wanted to know if the CFS provides a Truck Load (TL) and LTL breakout, because knowing that would help with the analysis of trucking.  Another reviewer suggested that the problem isn’t so much TL and LTL, but rather bulk versus manufacturing.  In terms of port capacity, landside capacity, and rail capacity, this reviewer suggested that most of the discussion is generally about manufactured products.

A discussion then ensued on how to deal with empty backhauls.  One reviewer asked if there was data on backhauls.  Dr. Southworth asked if we need to include backhauls in the model.  Another reviewer commented that there is information on the average backhaul and that backhauls do affect costs.  Dr. Southworth noted that backhauling is built into costs.  A reviewer wondered how good the cost data are.  Dr. Southworth replied that the cost is not very good and that cost is dependent on a lot of things.  He noted that the RRM uses O&D cost.
Breakout Session 2

Mr. Hofseth said that the RRM is primarily a product for Corps use, but the Corps could benefit greatly if it is morphed into a product for multi-agency use.  One reviewer seemed to be asking for the RRM to go beyond what the Corps requires.  Mr. Lambert stated that the first thing is to answer the Corps question and then to address the issues that are most important to others outside the Corps.  Ultimately, this is Corps-sponsored research to be delivered to Corps planners.  Mr. Hofseth noted that Dr. Canning is a big part of the foundation of this work, and that if possible we should morph it into a multi-agency product.

Dr. Canning replied that this would ideally be the case.  He believes it is important to have a good idea of the questions we are trying to answer and how these overlap with questions other might want to ask.  He noted when you talk about a framework that can address short-run micro level data and planning applications (such as a re-routing capability, the ability to capture the caveats and special features of the networks as they exist, why certain routes are more economical in short run) the emphasis is quite different than when you want to frame the question in a longer term planning horizon.  Others might also want to leverage questions with for other studies.  He has told others involved in this effort that you build something that will be utilized by your regional or district offices it is dependent upon a sustained product from other sources if there is no comprehensive plan to support those sources.  

Mr. Lambert explained that from the Corps’ perspective this work is trying to understand the nature of flows on the network.  Dr. Canning proposed that the purpose is to help Corps planners at the District level doing benefit-cost (B-C) studies to consider more broadly the direct and indirect benefits of waterway improvement projects vs. alternative projects.  

A reviewer stated that the work is to help with evaluating project alternatives, but that with deep draft projects the relationship of the port to the potential changing capacity on the transportation system is important.  This reviewer believes that this work has started with a view to inland waterways with less thought to how it will be used on the deep-draft side.  Mr. Hofseth stated that on the deep draft side the inland hinterland and changes regarding mode and availability can change the use and costs on deep-draft traffic, so there is a feedback between the two regions.  Mr. Lambert affirmed that the reason the RRM is inland-focused is that we wanted it to be consistent with other NETS work that had been going on for some time.

A reviewer asked are we talking about capacity changes and the feedback goes to rail, goes to highway, etc.?  Mr. Hofseth noted that in the past, the Corps would have a forecast of flows through a port by assigning a hinterland as the origin of commodities.  He noted that the goal of RRM is to do better than this.  Another reviewer noted that the Corps’s Districts (Wilmington, Jacksonville, Savannah, etc.) work autonomously which may pose a problem when one district starts to do a multi-port analysis.  Mr. Hofseth also noted that to date one of the assumptions the Corps makes in its analysis is that alternative modes can handle infinite capacities at current rates.  He hopes the RRM tool will allow the Corps to evaluate that assumption.

A reviewer noted that this project would provide a context for what the Department of Homeland Security would need to do in a crisis.  It would provide decision support.  Moreover, the RRM as a platform would allow you to add modules.  This reviewer went on explain the first need is a long-term tool as a starting point that would get other federal agencies to join in to support and develop an analytical framework. 
Dr. Canning asked about how the model would be used.  He posed the example of using a baseline model with a 10 and 20 year forecast incorporating grain production forecasts and the different port throughputs anticipated.  This then could be used to look at a specific improvement projects and alternatives.  Another reviewer felt that the model would be something all the districts could tap into and that it would be possible to test things out if you have a proposed improvement that could shift some of the routing.  Mr. Lambert noted that the Corps calls it “with/without project scenarios” and that he would expect the Corps districts to provide feedback about the model as they used it.  He also suggested that part of the problem in freight modeling is there is often a lack of building on knowledge that is already out there.

Mr. Hofseth stated that the original vision for this was to take the global forecasts and then to disaggregate the results to understand the quantities of commodities going through a lock.  There would be no benefit-cost in this model.  In addition to that, as the loads in each corridor get greater, we want to capture the possibility that cargo may switch modes.  This goes back to the notion that we used to take a forecast for the entire 50 years.  Now we have global grain model in which cropping patterns are endogenous to the model.  Now we need to take this model and show the impact on Corps projects.  On top of that, Mr. Hofseth continued, there is criticism that the Corps does not take into consideration hinterland externalities, congestions and emissions.  According to Mr. Hofseth, if the Corps had this model, the Corps should be able to back into the results and analysis.  As director of NETS, that is what he is looking for and the Corps could benefit from such a multi-agency model, particularly if we are use the same datasets.

Dr. Canning noted that a good next step would be to fill in a sort of application vision, not necessarily an all-encompassing one.  Possibly a limited one like the “tinkertoy” that Dr. Southworth presented here.  This could be an example of a mock district examination of improvement projects, showing how a tool like this could enhance decisions.  For example, looking at moving more freight through the port set in the context of an over-capacity inland transportation system.

Another reviewer posed a question about how this will work with different Corps districts doing their own planning autonomously.  If each waterway improvement project theoretically affects every other project, how do you get to some common sense of what the nature of navigation traffic?  Mr. Lambert noted that if successful the RRM will at least provide a common base case.  Dr. Canning noted that it might be a good idea to have an administrator who acts as the final arbiter in terms of keeping up with vetting updates.  He also noted that it is important to have a systemwide view to understand the effects of waterway improvements in one place on infrastructure already in place.  Mr. Hofseth noted that where planners are planning simultaneous improvements you have to prioritize in terms of first-added.  This is what the Corps does every year.

A reviewer noted that FHWA has used the Highway Economic Requirement System (HERS) model for several years and more recently made HERS-ST (State Version) available so that a state can run it on the roads in their state.  This has created a level discourse.  This reviewer continued that the NETS is something similar in that it will create a framework with which the Divisions can talk and will give them the relevant parameters in terms of freight.

A reviewer voiced the concern again that multiple projects going on at the same time might make this tool unworkable.  Mr. Hofseth stated that the RRM tool will make that dilemma a little more informed.

Mr.  Hofseth then began a discussion about how to define capacity and bottlenecks, something that is definitely needed in this work.  He noted that there is a lot of capacity on I-95 at 3 am.  He stated part of the answer involves with labor issues, hours of services and things like that.  Mr. Lambert noted that work rules are generally the same in regional ports (domestically).  A reviewer noted that with annual data it might not matter if a port closes at night.  

Mr. Lambert stated that one of the things we will have to discuss in this framework is a port with one terminal versus a port with multiple terminals and multiple channels and different requirements for dredging and maintenance.  One harbor might be dredged to 50 feet and another to 40 feet.  We will need to think through the different needs of facilities. 

Dr. Canning reiterated his view that what is needed is a pilot application of the concept with some dummy numbers for forecasts.  Mr. Lambert noted that some thought and rough planning on two scenarios.  Dr. Southworth has started on the Columbia-Snake Waterway and a second one would be the example of changes in grain movements due to Hurricane Katrina.  Dr. Canning said that sounded good.
A reviewer observed that with the damage done by Hurricane Katrina caused problems not only within Louisiana but also getting to the river.  There was some suggestion of rail picking up slack of grain exports with some shift over to Texas ports and some up to Puget Sound.  But those shifts will not be much.  Their analysis of corn through the Lower Mississippi showed that if it was to move by rail, they would have needed 59% more covered hopper cars.  So the problem isn’t just about the fixed infrastructure but also how are you going to move commodities.  Another reviewer suggested that RRM will be better for analyzing port enhancement projects that the analysis of problems like those associated with Hurricane Katrina.
A reviewer stated that the more specific the question is, the better the analysis has to be to be able to answer it.  This is especially true when you are building something at a link-node analysis level.  This reviewer is working on a scenario of urban by-pass, but because it is a link-node analysis, they had to specify exactly which roads those are.  He suggested any scenario should be as specific as they can be, even if they are complete abstractions.

Another reviewer expressed support for the idea of a pilot project if it can be done with a deep draft facility.  Mr. Lambert noted that it is possible to do this within the “tinker toy” scenario.
A reviewer asked about the use of confidential data, can it be used and still allow the conclusions and formulas to be in the public domain?  Dr. Canning noted confidential data is a poison pill.  Another reviewer noted that in his work there is confidential data and sometimes things have to be hidden to recognize that.  Another reviewer noted that they are trying to move towards having things more transparent because when confidential data is used it is harder to defend to the public.

A reviewer asked are you going to incorporate the environment in your analysis.   Mr. Lambert noted that this is a local operational issue.  There is a suite of products that the Corps already has, but they do not link with other models that analyze other things like the economic analysis we are trying to do.
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