
 

 

An Evaluation of the Potential for Commercial 

Navigation to Additionally Contribute to Freight 

Transportation in the Tennessee River Basin  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Center for Transportation Research 

The University of Tennessee 

February 2011 

  



 

 2  

  



 

 3 

Table of Contents 
Executive Summary ............................................................................................................................... 7 
Introduction .......................................................................................................................................... 12 

Motivation, and Scope of the Work ................................................................................................. 12 
Study Tasks ...................................................................................................................................... 12 

Tennessee Freight Traffic and Potential Diversions at the STCC2-Level ........................................... 13 
Overview .......................................................................................................................................... 13 
Truck Traffic .................................................................................................................................... 18 

Statewide Truck Traffic ............................................................................................................... 18 
Truck Traffic In Tennessee Major Metropolitan Waterway Counties ........................................ 23 

Davidson County ..................................................................................................................... 23 
Hamilton County ..................................................................................................................... 27 
Knox County ........................................................................................................................... 31 
Montgomery County ............................................................................................................... 34 
Shelby County ......................................................................................................................... 37 

Rail Traffic ....................................................................................................................................... 41 
Statewide Rail Traffic .................................................................................................................. 41 
Rail Freight in Major Tennessee River Counties ........................................................................ 46 

Barge Traffic .................................................................................................................................... 47 
Data-Based Potential Diversions at STCC4-Level .............................................................................. 49 

Potentials within Navigable Waterway Corridor ............................................................................. 49 
Truck Movements ........................................................................................................................ 51 
Rail Movements ........................................................................................................................... 53 

Potentials between Multi-County Areas .......................................................................................... 55 
Purpose and Methodology ........................................................................................................... 55 
Diversion Potential Results ......................................................................................................... 56 

Truck-to-Barge ........................................................................................................................ 56 

30-Mile Radius Waterway Regions ........................................................................................ 56 

50-Mile Radius Waterway Regions ........................................................................................ 63 
Rail-to-Barge (50-Mile Radius Regions) ................................................................................ 69 

Field Research ï Diversion Information from Interviews ................................................................... 77 
Diversion Possibilities by Traffic Types ......................................................................................... 77 

Container-on-Barge ..................................................................................................................... 77 
General Container-on-Barge ................................................................................................... 77 
Panama Canal Container Diversion ......................................................................................... 79 
High Value Goods ................................................................................................................... 82 

Liquids ......................................................................................................................................... 82 
Coal .............................................................................................................................................. 83 
Dry Bulk Cargo ........................................................................................................................... 84 

Impediments to Modal Shifting ....................................................................................................... 85 
Benefits of Modal Shifting .............................................................................................................. 87 
Encouraging Diversion to Barge ...................................................................................................... 88 

Federal and State Government Options ....................................................................................... 88 
Advertising .................................................................................................................................. 88 
Partnerships with the Shippers and Carriers ................................................................................ 88 
Backhauls ..................................................................................................................................... 89 
Examine Historical Data .............................................................................................................. 89 

A Truck-to-Barge Diversion Impact Simulation Exercise ................................................................... 90 



 

 4 

Overview .......................................................................................................................................... 90 
The Traffic Impact Model ................................................................................................................ 91 

Highway Traffic Equations.......................................................................................................... 91 
Social Cost and Impact Computations ......................................................................................... 93 

Congestion Delay .................................................................................................................... 94 

Non-Commercial .................................................................................................................... 94 

Commercial Highway Use ...................................................................................................... 95 
Fuel Consumption ................................................................................................................... 96 
Crash Costs .............................................................................................................................. 96 
Air Quality ............................................................................................................................... 97 

Vehicle Emissions ................................................................................................................... 97 

Air Quality Benefits ................................................................................................................ 98 
Scenario 1 Results ....................................................................................................................... 99 
Scenario 2 Results ..................................................................................................................... 101 

CMAQ ........................................................................................................................................... 102 
Summary and Conclusions ................................................................................................................ 103 
Appendix A: Waterway Advisory Groups ......................................................................................... 106 

The Creation of a Waterways Advisory Council ........................................................................... 106 
Review of Other Statesô Advisory Boards ..................................................................................... 106 

Alabama ..................................................................................................................................... 107 
Arkansas .................................................................................................................................... 107 
Kentucky .................................................................................................................................... 108 

Appendix B: STCC2-STCC4 Commodity Groups ............................................................................ 109 
Appendix C: Alternative Calculations of Tons Per Truck ................................................................. 114 
  

Li st of Tables 
Table 1: Truck, Rail and Barge Tonnages in Tennessee by Two-Digit STCC .................................... 14 
Table 2 : Truck Tonnages by Type of Origin-Destination ................................................................... 18 
Table 3: Truck Tonnages by Origin-Destination Type for STCC2 Commodity Groups .................... 19 
Table 4: Tennessee Rail Traffic in 2007 by Origin and Destination Category .................................... 41 
Table 5: Top 10 Commodity Groups Railed Out of and In To Davidson County ............................... 46 
Table 6: Top 10 Commodity Groups Railed Out of and In To Hamilton County ............................... 46 
Table 7: Top 10 Commodity Groups Railed Out of and In To Knox County ..................................... 46 
Table 8: Top 10 Commodity Groups Railed Out of and In To Shelby County ................................... 46 
Table 9: Truck Tonnages Between Two Interconnected Navigable Waterway Counties ................... 51 
Table 10: Truck Shipments by Origin-Destination on Interconnected Waterway Counties ............... 51 
Table 11: Total In or Thru Tennessee Rail Freight, All Interconnected Waterway Counties ............. 53 
Table 12: Selected Large County-to-County Rail Movements In or Thru Tennessee ......................... 54 
Table 13: Truck Diversion Potentials by STCC4 Commodities from a Selected 30-Mile Area ......... 56 
Table 14: Selected Origin to Destination Movements for the 30-Mile Radius Truck Flows .............. 57 
Table 15: Truck Diversion Potentials by STCC4 Commodities from a Selected 50-Mile Area ......... 63 
Table 16: Selected Origin to Destination Movements for the 50-Mile Radius Truck Flows .............. 63 
Table 17: 50-Mile Radius County-to-County Candidate Rail Movements ......................................... 69 
Table 18: Summary of Rail 50-Mile Rail Selections by STCC4 Commodity ..................................... 72 
Table 19: Time Required for Truck Delivery ...................................................................................... 87 
Table 20: National Vehicle Occupancy per Vehicle Mile by Daily Trip Purpose............................... 95 
Table 21: Motor Vehicle Accident Costs in Cents per Vehicle Mile Traveled (2000 dollars) ............ 96 
Table 22: Potential Nashville to Clarksville Truck to Barge Diversions ............................................. 99 



 

 5 

Table 23: Impact of Truck to Barge Diversions on I24 between Nashville and Clarksville ............. 100 
Table 24: Diversion of One Broken Stone Movement from Clarksville to Nashville ....................... 102 
 

List of Figures 
Figure 1: Tennessee STCC2 Group Tons by Transport Mode ............................................................ 16 
Figure 2: Tennessee Truck Tons by O-D Category in 2007 ................................................................ 20 
Figure 3: Distribution of Freight on Tennessee Roadways by STCC2 ................................................ 22 
Figure 4: Composition of Freight Trucked Out of Davidson County .................................................. 25 
Figure 5: Composition of Freight Trucked Into Davidson County ...................................................... 27 
Figure 6: Composition of Freight Trucked Out of Hamilton County .................................................. 29 
Figure 7: Composition of Freight Trucked Into Hamilton County ...................................................... 30 
Figure 8: Composition of Freight Trucked Out of Knox County ........................................................ 32 
Figure 9: Composition of Freight Trucked Into Knox County ............................................................ 33 
Figure 10: Composition of Freight Trucked Out of Montgomery County .......................................... 35 
Figure 11: Composition of Freight Trucked Into Montgomery County .............................................. 37 
Figure 12: Composition of Freight Trucked Out of Shelby County .................................................... 38 
Figure 13: Composition of Freight Trucked Into Shelby County ........................................................ 40 
Figure 14: Two Digit STCC Tennessee Rail Traffic Including Coal .................................................. 43 
Figure 15: Two Digit STCC Tennessee Rail Traffic Excluding Coal ................................................. 44 
Figure 16: Commodity Distribution of Rail Traffic Excluding Coal ................................................... 45 
Figure 17: Distribution of Barge Traffic on Tennessee and Cumberland Rivers ................................ 48 
Figure 18: Counties Bordering Navigable Waterways in and Around Tennessee............................... 50 
Figure 19: 30-Mile Region Truck Potentials for Mineral and Min. Prods........................................... 59 
Figure 20: 30-Mile Region Truck Potentials for Metal Ores, Misc. Fld. Crops, and Mtr. Veh. Parts . 60 
Figure 21: 30-Mile Region Truck Potentials for Miscellaneous Commodities ................................... 61 
Figure 22: 30-Mile Region Truck Potentials for Wrhse. and Distr. Ctr. Commodities ....................... 62 
Figure 23: 50-Mile Region Truck Potentials for Minerals and Min. Prods. ........................................ 65 
Figure 24: 50-Mile Region Truck Potentials for Metallic Ores, Misc. and Processed Nonmetals ...... 66 
Figure 25: 50-Mile Region Truck Potentials for Miscellaneous Commodities ................................... 67 
Figure 26: 50-Mile Region Truck Potentials for Wrhse. and Distr. Ctr. Commodities ....................... 68 
Figure 27: 50-Mile Regions Rail Potentials for Farm and Farm Products .......................................... 73 
Figure 28: 50-Mile Regions Rail Potentials for Minerals and Min. Products ..................................... 74 
Figure 29: 50-Mile Regions Rail Potentials for Plastics, Chemical, Woods ....................................... 75 
Figure 30: 50-Mile Regions Rail Potentials for Motor Vehicle & Parts, Iron/Steel Prods., Mixed .... 76 
 



 

 6 

  



 

 7 

Executive Summary 

The Center for Transportation Research (CTR) was asked by the U. S. Army Corps of Engineers 

(USACE) and the Tennessee Department of Transportation (TDOT) to assist them in investigating 

the potential for water transportation to carry a greater share of the freight moving in the state. 

Tennessee is blessed with two tributary navigable streams that run over 500 miles inside the state and 

the Mississippi River that forms its western border. These water resources have available barge 

movement capacity that could help relieve highway capacity problems, especially as might occur 

once the economy rebounds from the recent business downturn.  

To accomplish the requested help, CTR began with analysis of the historical record of the 

composition of freight and transport modes in Tennessee, relying on proprietary databases of fairly 

recent truck, rail, and barge movements (2007-2008). Narrowing the focus to potential barge 

diversions, this CTR study ultimately provides some answers to five pertinent questions:  

(1) What commodities have potential for diversion to barge transportation? 

(2) Would subsidies or incentives be necessary to accomplish diversions? 

(3) Will Tennessee waterways be a conduit for container-on-barge traffic? 

(4) What environmental and economic externalities might be associated with diversions? 

(5) What policy alternatives might encourage diversions? 

Using the Global Insight truck movement data, the historical record of Tennessee freight movements 

suggests some broadly defined diversion possibilities by identifying commodity groups with large 

quantities of goods moving within the state, in and out of its major metropolitan areas, or between 

waterway sub-regions. At the broadest level, these include mineral ores and products, petroleum or 

coal products, farm products, chemicals, primary metal products, and wood products. A large portion 

of truck traffic, especially in metropolitan areas, carries goods classified as warehouse and 

distribution commodities. Under current conditions, these goods probably have little potential for 

barge movement; for any waterway transport feasibility, it would seem to require, at minimum, 

significant investment in container-on-barge waterway facilities and equipment. CTR concludes that 

the greatest potential for diversion likely resides in the STCC2 groupðnonmetallic ores and 

minerals, excluding fuels. This group includes broken stone commodities that are integral to TDOT 

and USACE construction activities. While most freight in Tennessee moves through the state, 84 

percent of this ores and minerals group is inbound, outbound or local to the state, and may, therefore, 

be more amenable to any diversion efforts by the state. Eliminating the smaller movements, CTR 

finds 16.1 million tons of this minerals traffic moving between counties located on navigable 

waterways in and out of the state.  

These data-derived findings are generally only suggestive, consisting of broad aggregations of either 

or both specific commodities and origin/destination locations. Refining the data analysis, an attempt 

is made to identify some more geographically and commodity specific movements between 

waterway-centered sub-regions. Narrowing the focus reveals the difficulty in locating sufficiently 

large movements of goods that are also sufficiently bulky and moved long enough distances to 

suggest that diverting to barge would be economically feasible, at least under current conditions. 
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There are, however, some significant possibilities that could be worth further exploration. Between 

waterway counties, the following are aggregated movements that appear most likely to contain 

potential diversion opportunities: 

 metallic ores (1.4 million tons and 34 million one-way miles)  

 Portland cement (264,000 tons and 5.4 million one-way miles)   

 miscellaneous field crops (175,000 tons and 3.6 million one-way miles)   

 primary iron or steel products (161,000 tons and 2.5 million one-way miles) 

Some specific county-to-county movements (between at least one Tennessee waterway county and 

another county) that could suggest a possibility of diversion to barge include: 

 metallic ores (Chatham, GA to Shelby, TN: 1.4 million tons and 34 million one-way miles) 

 broken stone or riprap (Livingston, KY to Dyer, TN: 670,000 tons and 3.1 million one-way 

miles; Decatur, TN to Shelby, TN: 530,900 ton and 2.7 million one-way miles; White, AR to 

Shelby, TN: 212,400 tons and 1.0 million one-way miles) 

 gravel or sand (Itawamba, MS to Shelby, TN: 280,000 tons and 1.3 million one-way miles) 

 Portland cement (Mobile, AL to Shelby, TN: 263,500 tons and 5.4 million one-way miles) 

 miscellaneous field crops (Loudon, TN to Chatham, GA: 175,300 tons and 3.6 million one-

way miles) 

 primary iron or steel products (Jefferson, AL to Pulaski, AR: 161,000 tons and 2.5 million one-

way miles) 

Once again, if COB were feasible, there are quite a few large and long movements of warehouse and 

distribution goods between waterway counties that could be considered.  

Between county-aggregated waterway sub-regions (30-mile radius), leading candidates for diversion 

from the truck data movements include instances of the above commodities plus motor vehicle parts, 

asphalt coatings or felt, concrete products, mineral wool, miscellaneous plastics products, motor 

vehicle parts or accessories, processed nonmetal minerals, and primary forest materials. These 

movements are identified on maps in the report. 

Diversion from rail to barge is not investigated in this study to the same extent as truck. However, it 

is possible some opportunities could exist. Rail traffic, estimated from the Waybill sample, totals 

291.4 million tons for movements that had a Tennessee origin or destination (or both) or that moved 

through the state.1 Coal accounts for 41% of the tons moved, and 61.2% was through traffic. Other 

major groups of commodities railed inside Tennessee include farm products (29.4 million tons); 

chemicals and allied products (21.1 million tons); food and kindred products (19.3 million tons); 

hazardous materials (17.0 million tons); FAK2 (14.0 million tons); and pulp, paper, and allied 

products (12.6 million tons). Clearly, rail moves large quantities of some of the types of commodities 

that barge can handle. Of the four major Tennessee metropolitan counties on the water, Shelby 

                                                   
1
 Resulting from Rail Accounting Rule 11, the rail movement of goods and commodities are sometimes double 

counted--this happens where transloading occurs from one rail line to another.  An example is the transloading of 

western coal in Shelby County Tennessee.  This is discussed in that section of the paper. 
2
 FAK represents a miscellaneous assortment of commodities shipped at one freight rate.  The acronym means 

ñFreight of All Kindsò. 
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carries, by far, the most tonnages in and out of the county. Disregarding FAK shipments, the five 

largest tonnages (ranked 1-largest to 5-smallest) in and out for the counties are: 

 Davidson Hamilton Knox Shelby 

 Out In Out In Out In Out In 

Chemicals 2 2 4 4 3  2 3 

Farm products   3 1  2  2 

Food and kindred  products   2 2 4  1 1 

Hazardous materials 3 5  3  4 4  

Lumber or wood products, exc. furniture       5 4 

Mineral ores, exc. Fuel  4       

Mineral products  3 1  1 3   

Primary metal products    5 2 1   

Rubber or misc. plastic products 4        

Transportation equipment 5 1     3 5 

Waste or scrap materials 1  5  5 5   

Any of these could be explored in more detail for diversion opportunities. Some large county-to-

county movements are identified in the report that might bear further exploration for diversion 

opportunities. 

Field research and interviews produced more specific diversion possibilities. CTR finds a likely 

potential for lessening truck traffic between Nashville and Clarksville, were one or more general 

commodities terminals to be constructed in the Clarksville area. Presently, there are significant 

quantities of some commodities being barged to terminals in Nashville and then trucked back to 

Clarksville. Construction of these terminals would reduce this truck traffic and lessen congestion on 

I24. Interviews with shippers in the area suggest that the potential traffic affected by the presence of 

a terminal or terminals in the area could be about 1.6 million tons. 

For rail to barge diversions, a likely candidate is coal shipped by rail to TVAôs Kingston Steam Plant. 

TVA is not ready to discuss this option, but CTR believes the Agency could benefit from the shift. 

Truck to barge diversion possibilities include USACE riprap (large quantities have been used to 

harden levees damaged by hurricane Katrina)3, non-polishing stone used in pavement mixes, and, 

possibly, 300 mesh material used in the production of paint for highway striping. Because of the need 

for stone products in highway and levee construction, TDOT and the USACE were two of the most 

significant users of trucking services in the state in 2007. 

With regard to incentives or subsidies, cost savings to TVA from shifting to barge delivery of coal at 

the Kingston Plant should provide its own incentive, although why it is currently insufficient to bring 

about the change is unknown. Unfortunately, for the trucked stone traffic, CTR concludes that the 

available Global Insight truck data do not provide sufficient information to adequately estimate the 

overall need for subsidies. CTR did, however, compare an existing truck rate with a hypothetical 

barge rate for one shipment referenced in the Global Insight fileï266 thousand tons moving between 

                                                   
3
 Most likely this task has been completed. 
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Montgomery and Wilson Counties. In making this comparison, CTR estimates that the trucking cost 

from the quarries in downtown Clarksville to a destination near Lebanon on I40 (a distance of 75 

miles) would be $11.54 per ton assuming that the trucks are loaded to 26 tons. Not knowing exactly 

the trucking destination (Global Insight only gives the county and road), CTR estimates the water 

rate to be $6.51. This rate assumes an eight barge tow to Old Hickory Lock and a four barge shuttle 

above the lock. The barge rate is thus significantly less than the rail rate (56 percent). If the 

commodity is non-polishing stone and the portable batch plant is near the dock, the total savings to 

the contractor of using barge transportation could have been $1.9 million. 

With regard to the possibility of container-on-barge traffic, CTR finds that the likelihood of 

consistent and scheduled COB service in Tennessee, especially as might be related to Panama Canal 

expansion, is unlikely to occur. However, Tennessee could see some limited COB service, and 

Memphis could again see container traffic if the LIGTT terminal is constructed in New Orleans. 

To investigate environmental and economic externalities associated with the diversions, CTR used its 

highway capacity model to examine the impacts, assuming a general commodities barge terminal in 

Clarksville had been available, such that one stone products movement between Montgomery County 

and Wilson County is taken off the highway. Assuming two percent traffic growth rate in all modes, 

the reduced truck traffic on the section of I24 between Clarksville and Nashville should result in 

benefits of about $344 million (present value over a 50 year period). From downtown Clarksville to 

Nashville, a reduction of one movement of stone products (266 thousand tons) is estimated to 

generate benefits valued at $84.7 million (present value over 50 years). And, since highway impacts 

are somewhat nonlinear, the shift of several movements to barge over the same stretch of roadbeds 

could significantly increase the total benefits of these modal shifts. 

With regard to what policy alternatives might be available to encourage the modal shifts, CTR feels 

that federal and state governments have some flexibility and leverage in moving highway traffic to 

the waterways in Tennessee because these two agencies are responsible for much of the stone 

products moving in the state. Further the departments of transportation (or Cabinet in Kentucky) 

control the shipments moving from Tennessee quarries that produce materials needed in pavement 

mixes. CTR proposes consideration of the following actions: 

 TDOT could examine relevant contracts to determine which of them incorporate stone 

shipments that could have moved by water transit. For a selection of each, the actual cost of 

truck transit should be compared against water transit to determine savings to be gained or 

subsidies that might be required for the modal shift. Any subsidies could be weighed against 

the economic and environmental benefits of the modal shift. This information could provide 

the basis for a program in which new contracts are examined for the potential for barge 

transportation use where appropriate.  

 TDOT and the USACE could make modal preference integral to the contract-making process. 

This would involve both agencies investigating planned construction projects to determine if 

water transportation is an option in the movement of stone or other products and, if so, 

requiring its use.  
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 State government could advertise to alert Tennessee shippers as to the potential benefits of 

shipping by water. The interviews demonstrated that lack of knowledge is likely a common 

problem when companies make modal selections. 

 Fourth, both TDOT and the USACE could investigate a multi-state corridor study to determine 

the benefits of using the navigable waterways as a transportation corridor. The long-distance 

stone movements passing in, out, or through multiple states, identified in the Global Insight 

data, can only be understood or addressed when state and federal governments have open 

communication lines. Long truck hauls from Tennessee into Mississippi are most likely 

destined for MDOT construction projects, and it would have to be MDOT that addresses the 

transportation issue. TDOT would not likely have sufficient information about the movement. 

The study has shown that a multi-state consortium could lower the cost of operating all of the 

DOTs, make better use of the waterway infrastructure, improve air quality, lessen congestion, 

and make the highways safer. 

Last, the paper builds upon one of the aspects contained in ñThe Potential Contribution of 

Commercial Navigation to Freight Mobility in the Tennessee River Basinò project. One aspect of the 

study focuses on the ñcreation of a Water Transportation Advisory Group that would advise 

[Tennessee] Department of Transportation (TDOT) transportation planners in matters of needed 

upgrades to commercial barge transportation infrastructure.ò  The paper includes a review of the 

Advisory Councils in other states and recommendations for representation in Tennessee. 
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Introduction 

Motivation, and Scope of the Work 

Prior to the onset of the recent economic downturn, surface freight transport providers faced 

dwindling capacity and mounting costs attributable to capacity related delays. While current 

economic conditions have temporarily relieved many, if not most, capacity shortfalls, underlying 

commodity flows remain largely unchanged, albeit with reduced tonnages, so that a rebounding 

economy will almost certainly make it necessary to revisit the longer-run questions surrounding the 

availability and affordability of freight transportation. 

Motor and rail carriers operate over largely ubiquitous networks that make it possible for them to 

provide timely service from and to nearly every market. Waterborne commerce is, on the other hand, 

restricted by the more limited nature of the navigation network and by the ability to efficiently 

transload freight between modes. Still, for those regions of the country, like Tennessee, fortunate 

enough to have available barge transportation, it serves as a valuable freight resource. The question at 

issue is whether or not this resource can be further economically employed to help relieve the freight 

capacity constraints observed with the other surface modes, especially highway transport. 

Transportation analysts may be well aware of the nature and relative volumes of traffic moving by 

truck, rail, and water. However, for commercial barge transportation to provide additional freight 

capacity relief, it will be necessary for some truck and rail movements in specific traffic lanes to 

divert to the waterway. To this end, this CTR study ultimately provides some answers to five 

pertinent questions:  

 What commodities have potential for diversion to barge transportation? 

 Would subsidies or incentives be necessary to accomplish diversions? 

 Will Tennessee waterways be a conduit for container-on-barge traffic? 

 What environmental and economic externalities might be associated with diversions? 

 What policy alternatives might encourage diversions? 

Additionally, the study addresses issues concerning the magnitude of expected air pollution benefits 

from the shifting of truck to barge transportation, how private barge carriers can be encouraged to 

secure certain needed floating equipment that might be necessary for the modal diversion to occur, 

the determination of projects in the State of Tennessee that might quality for the Congestion 

Mitigation and Air Quality (CMAQ) Improvement Program, and the creation of a Water 

Transportation Advisory Group that would advise Department of Transportation (TDOT) 

transportation planners in matters of needed upgrades to commercial barge transportation 

infrastructure. 

Study Tasks  

This paper concerns itself with seven primary tasks relating to traffic diversion to barge: 

  examining and analyzing recent data for truck, rail and barge movements in Tennessee 
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 identifying  potential candidates for a modal shift from rail and truck transportation to barge 

transit 

 interviewing shippers and carriers for barge diversion potentials 

 investigating federal and state government options to encourage diversion 

 modeling selected truck diversions and estimating the resulting economic impacts 

 drawing conclusions about potential barge diversion in Tennessee 

 identifying advocates that would serve on a Tennessee Waterways Advisory Council 

After preliminary investigation of current Tennessee freight patterns, the study ultimately focuses on 

six traffic types to assess their potential for modal diversion: 

 general container-on-barge traffic 

 freight transited via the Panama Canal  

 high value commodities 

 liquids 

 coal  

 dry bulk commodities 

Having identified some candidate diversions from highway to rail or barge transportation 

components, the study models traffic conditions between Nashville and Clarksville for two selected 

potential barge diversions, transforming traffic and congestion impacts into additional fuel 

consumed, time spent in transit, air pollution, and crashes. Economic consequences are estimated by 

placing dollar values on each of the four effects, using data obtained from the ASSHTO Red Book 

(User Benefit Analysis for Highways) and the Environmental Protection Agency. This methodology 

was recently used by the Center for Transportation Research in a study of the potential closure of 

three navigation locks in the vicinity of Pittsburgh, Pennsylvania,4 where it was determined that 

certain of the river traffic would move into Pittsburgh by truck transportation if one or more of the 

river navigation locks failed.  

Candidates that might serve on the Tennessee Waterways Council are identified in Appendix A. 

Tennessee Freight Traffic and Potential Diversions at the 
STCC2-Level 

Overview 

The initial task is to analyze the freight traffic in Tennessee and begin to attempt to identify some 

large movements likely to have potential for diversion from truck or rail to barge. To do this, the 

CTR has been given access to three confidential databases for this project: 2007 Global Insight 

TransSearch truck shipments file, the 2007 Freight Waybill Sample data for rail freightage, and the 

2008 USACE Waterborne Commerce Statistical Center (WCSC) barge movement log. These data 

are not fully comparable in coverage and identification of commodities carried, and thus some 

flexibility is required to use them in concert. With the exception of the WCSC file, neither the freight 

                                                   
4
 Center for Transportation Research, Social Costs of Barge Cargo Modal Diversions Due to Unscheduled Closures 

at Emsworth, Daschields, and Montgomery Locks, 2008. 
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Waybill (which is a sample) nor the Global Insight truck data are best used to analyze traffic 

situations at a subregional level, but are more useful for assessing traffic at the national, state, or 

broad regional level. Global Insight identifies truck movements between counties for commodities at 

a four-digit STCC (Standard Transportation Commodity Code) level5, but some significant truck 

movements in middle Tennessee, known to have taken place, seem to be missing from the data; for 

example, liquid asphalt is shown moving into Montgomery County, but pavement mixes are not 

recorded. Additionally, insufficient documentation was available for the truck data to fully clarify the 

meaning of some fields, such that, for example, the number of truck shipments represented by a 

record could not be reliably determined. The freight waybill data provide seven-digit STCC-coded 

commodity movements between counties, but the sampling is such that that the sub-state population 

estimates begin to become problematic, as well as specific data being undisclosable by the rules of 

use. The WCSC barge movement data, on the other hand, are Standard International Trade 

Classification (SITC)-coded commodity shipments between docks. 

Table 1 shows, from the databases, for two-digit STCC (STCC2)-compatible tonnages for truck, rail 

and barge freight that moved within the borders of Tennesseeðinbound, outbound, through, and 

local within Tennessee. Since the purpose of this project is to synthesize the data such that it can be 

used to help set state policy for modal decisions, the CTR used the most current data available at the 

time the research was undertaken. The 2008 WCSC data are one year more current than the other two 

files but remain reasonably comparable due to the general stability in traffic levels between 2007 and 

2008.  

Table 1: Truck, Rail and Barge Tonnages in Tennessee by Two-Digit STCC 

  Thousands of Tons* 

STCC2 STCC2 Commodity Group Truck  Rail  Barge  

23 Apparel or other finished textile products or knit apparel 4,561 308  

28 Chemicals or allied products 55,684 21,111 2,328 

32 Clay, concrete, glass, or stone products 30,980 9,397 1,476 

11 Coal 1,368 107,101 23,844 

42 Containers, carriers or devices, shipping, returned empty  1,432  

13 Crude petroleum, natural gas or gasoline 11  25 

51 Drayage 15,388   

36 Electrical machinery, equipment, or supplies 11,920 258  

34 Fabricated metal products 25,176 159  

46/50 FAK Shipments (Rail) / Warehouse & Distribution Center (Truck) 75,601 13,960  

1 Farm products 34,787 29,436 5,851 

20 Food and kindred products 55,707 19,301 846 

8 Forest products 51   

9 Fresh fish 7 11  

25 Furniture or fixtures 4,850 87  

49 Hazardous Materials  16,960  

                                                   
5
 See Appendix B: STCC2-STCC4 Commodity Groups for the four-digit composition of two-digit STCC 

classifications. 
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  Thousands of Tons* 

STCC2 STCC2 Commodity Group Truck  Rail  Barge  

38 Instruments, photo goods, optical goods, watches, or clocks 1,673 21  

31 Leather or leather products 915 5  

24 Lumber or wood products, excluding furniture 29,572 8,075 1,119 

35 Machinery, excluding electrical 13,145 304 131 

43 Mail And Express Traffic  29  

10 Metallic ores 2,835 3,674 633 

41 Miscellaneous freight shipments 16 408  

39 Miscellaneous products of manufacturing 3,475 60  

14 Nonmetallic ores, minerals, excluding fuels 87,785 4,139 10,031 

19 Ordnance or accessories 43 92  

29 Petroleum or coal products 10,693 8,091 7,136 

33 Primary metal products 31,522 8,839 3,741 

27 Printed matter 5,227 63  

26 Pulp, paper, or allied products 21,217 12,633  

30 Rubber or miscellaneous plastics products 25,203 315  

22 Textile mill products 5,741 61  

21 Tobacco products, excluding insecticides 165   

37 Transportation equipment 17,827 8,741  

40 Waste or scrap materials not identified by producing industry 143 3,185 2,877 

48 Waste, Other Regulated Materials Group E  120  

 Totals 573,289 278,376 60,038 

* Note that some goods were transported within Tennessee by more than one mode or, even, more than one carrier, and, 

therefore, constitute some multiple counting of tonnages for those goods. 

Calculated from the table totals, trucking accounts for 62.9% of the tons, rail, 30.5%, and barge, 

6.6%. 

A bar chart, Figure 1 on the following page, graphically depicts this same data. It can readily be seen 

that truck accounts for the movement of most commodity tonnages, the significant exceptions being 

coal and hazardous materials, which are largely shipped by rail. 

It is well known that truck, by and large, carries higher valued goods than rail, and barge carries large 

volumes of low-value dry and liquid bulk commodities. Truckôs speed of delivery allows shippers 

and receivers to reduce costs by tying up less resources in higher-valued inventories, evident in some 

of the commodity groups in Table 1. Truck transportation was used in Tennessee in 2007 to move 

75.6 million tons of these generally higher valued commodities classified under ówarehouse and 

distribut ion.ô Under current conditions, these goods probably have little potential for barge 

movement, unless, at minimum, significant investment is made in container-on-barge (COB) 

waterway facilities and equipment. More detailed discussion of COB is provided in the Field 

Research section of this report. 
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Figure 1: Tennessee STCC2 Group Tons by Transport Mode 
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Other, more specific, categories of goods transported by truck include 55.7 million tons of chemicals, 

55.7 million tons of food products, 34.8 million tons of farm products, and 31.5 million tons of 

primary metals. Trucks, however, also moved large quantities of lower-value, bulkier commodities: 

133.7 million combined tons of clay, concrete, glass or stone products (STCC2 32); metallic ores 

(STCC 10); nonmetallic ores and minerals, excluding fuels (STCC2 14); petroleum or coal products 

(STCC 29); and coal (STCC2 11). These five STCC2 heavy commodity groups accounted for nearly 

one-quarter (23.3%) of total truck tons transported on Tennessee roadways. 

By far, coal is the most important commodity for the rail industry operating in Tennessee, accounting 

for 38% of total rail traffic. Much of this traffic is destined for the Tennessee Valley Authorityôs 

(TVA) coal steam generating plants. While rail transportation is heavily used by TVA, barge 

transportation also serves several plants and provides a competitive alternative where barge and rail 

can compete for contract delivery. On the Cumberland River, barge transportationðalthough, 

possibly, not competitive with rail based on price aloneðis preferred because unit train deliveries at 

the Gallatin Steam plant would cause excessive residential, commercial, and public safety problems, 

as the trains would block major access roads in the city while unloading. At the massive Cumberland 

City coal steam plant, barge transportation is the preferred mode of coal delivery because of a 

weight-restricted railroad bridge. In fact, the rail tracks serving the plant have been removed. 

Excluding coal, the largest tonnages moved by rail in Tennessee (with percent of non-coal tons) are:  

 farm products (17.2%) 

 chemicals (12.3%) 

 food and kindred products (11.3%) 

 hazardous materials (9.9%) 

 FAK (freight all kinds) (8.2%) 

 pulp, paper, and allied products (7.4%) 

 mineral products (clay, concrete, glass, or stone products) (5.5%) 

 primary metal products (5.2%) 

 transportation equipment (5.1%) 

Together, these nine commodity groups constitute over 82% of the total non-coal tonnages moved by 

rail. Farm and food products combined account for 28.5%. Tennessee is known to be a net importer 

grain from outside the region. 

Like the rail industry in Tennessee, coal accounts for a large portion (40%) of total barge traffic on 

the Tennessee and Cumberland Rivers. Table 1 and Figure 1 show that the varieties of commodities 

hauled by barge carriers is more limited than truck and rail transport. Barges carry large quantities of 

STCC2 14, nonmetallic and other mineral ores and STCC2 32, stone and mineral products. Barged 

farm products are important for Tennesseeôs exports and imports. In northern Alabama and southern 

Tennessee, barge and rail carriers compete on the basis of price for the import grain business. Corn 

grown west of the Mississippi River is more likely to be barged to Tennessee than railed, while corn 

grown east of the Mississippi River tends to be moved by rail. Also, grains moving to export markets 
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tend to move by barge because the transfer from inland to deep water carriers can be made in 

midstream transfer, thus avoiding the high cost union labor required at the port facilities of Mobile 

and New Orleans. 

Petroleum and steel are also important commodities to the water transportation industry. Light 

petroleum products are generally not competitive with pipeline transportation: the abandoned fuel 

tanks on Knoxvilleôs Island Home Boulevard are a testament to this fact. The last barge shipment of 

gasoline to Knoxville was in the early 1970ôs when Colonial began providing pipeline service to 

upper east Tennessee. However, heavy petroleum products move most efficiently by barge 

transportation due to unloading economies. Steel and scrap metal are well suited for barge shipments. 

Close to the Tennessee-Alabama border, the largest shipper of manufactured steel products and the 

largest consumer of scrap metal is the Nucorp Steel Corporation in Decatur, Alabama. This facility 

has limited rail service and not enough ñlay downò area to maintain an inventory of scrap metal 

adequate for a prolonged period. Thus, this facility relies on barge transportation to bring in scrap 

charge and to haul out finished steel. This facility receives truck and barge delivery of iron and steel 

scrap from Tennessee; a significant supplier of the scrap metals is Queen City Metals in Clarksville. 

Truck Traffic 

Statewide Truck Traffic 

Table 1showed truck traffic in Tennessee totaled 573.3 million tons in 2007. This tonnage represents 

the summation of all truck movements in that year. Table 2, for truck movements greater than or 

equal to 50 miles, breaks down the truck tons moved by type of origin-destination location.6 Most of 

the tonnage, 62%, originates and terminates outside Tennessee borders. 

 Table 2 : Truck Tonnages by Type of Origin -Destination 

Movements Greater than 50 Miles 

Origin-Destination Tons Percent 

TN Dest. Only 69,662,964 14% 

TN Origin Only 80,932,855 16% 

TN Origin & Dest. 42,507,671 8% 

Through TN 308,488,649 62% 

Total 501,592,140  

 

From Table 3 it can be seen that statewide Tennessee truck traffic (>50 miles) is dominated by 11 

STCC2 groups, each of which is responsible for at least 20 million tons, together accounting for 

82.5% of total truck traffic. The largest, those STCC2 groups with at least 40 million tons, are 

warehousing and distribution (14%), chemicals (11%), foods (11%), and nonmetallic ores and 

minerals (8%).  

                                                   
6
 From this point forward in this report, all truck data will include only those 50-mile or greater movements, as the 

principal goal of this report is to identify truck movements that have significant potential to shift to barge 

transportation, and very short truck movements, generally, are not likely to shift modes. 
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Of the STCC2 groups with the larger tonnages, only in nonmetallic ores and minerals does the 

preponderance of the traffic (84.2%) serve either or both shipping and receiving entities within 

Tennessee. Trucks carrying the other commodities are largely passing through, beginning and ending 

outside Tennessee. Through-shipments are particularly high in rubber and miscellaneous plastics 

(81.3%), chemicals (78.0%), primary metals (77.2%), food and kindred products (76.9%),   

Table 3: Truck Tonnages by Origin -Destination Type for STCC2 Commodity Groups  

 Millions of Tons for Movements >50 Miles 

Commodity 

TN 

Destination 

Only 

TN 

Origin 

Only 

TN 

Origin & 

Destination 

TN 

Thru Total 

Warehouse and distribution center 10.8 11.2 14.5 36.2 72.6 

Chemicals or allied products 2.4 8.9 0.5 43.7 55.4 

Food and kindred products 4.8 6.3 1.6 42.3 55.0 

Nonmetallic ores, minerals, excluding fuels 12.3 13.8 9.5 6.7 42.4 

Farm products 6.2 4.1 1.8 19.4 31.6 

Primary metal products 3.5 2.8 0.8 24.1 31.2 

Lumber or wood products, exc. furniture 3.9 4.5 2.1 18.8 29.3 

Clay, concrete, glass, or stone products 5.6 4.9 5.3 9.4 25.2 

Rubber or miscellaneous plastics products 1.2 2.7 0.8 20.4 25.1 

Fabricated metal products 3.4 4.2 0.6 16.7 24.9 

Pulp, paper, or allied products 0.7 4.2 0.7 15.4 21.0 

Transportation equipment 1.5 3.5 1.7 10.6 17.3 

Machinery, excluding electrical 1.5 1.7 0.2 9.6 13.1 

Electrical machinery, equip., or supplies 1.7 1.6 0.1 8.6 11.9 

Petroleum or coal products 3.4 1.1 0.9 5.0 10.4 

Textile mill products 0.4 0.5 0.1 4.6 5.7 

Printed matter 0.7 0.7 0.3 3.5 5.1 

Furniture or fixtures 0.4 1.0 0.2 3.2 4.8 

Apparel or other finished textile products 0.5 0.4 0.0 3.6 4.6 

Drayage 1.1 1.4 0.8 0.8 4.2 

Miscellaneous products of manufacturing 0.5 0.7 0.0 2.2 3.5 

Metallic ores 2.1 0.0 - 0.7 2.8 

Instruments, photo. & optcl. gds., timepcs. 0.2 0.1 0.0 1.4 1.7 

Coal 0.6 0.1 0.2 0.5 1.3 

  

The orientation of Tennessee truck traffic toward being thru-based, shown graphically in Figure 2, 

makes evident that only in the resource based STCC2 groups of nonmetallic ores and mineral 

products (and, secondarily in petroleum and coal products) do shipments from or to Tennessee 

locations dominate the traffic patterns.  
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Figure 2: Tennessee Truck T ons by O-D Category in 2007 
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The distribution of tonnage moving on Tennessee roadways in each STCC2 commodity group is 

shown in Figure 3. About one-half of the tonnage can be seen to be concentrated in five commodity 

groups: warehouse and distribution centers (14%), chemicals (11%), food and kindred products 

(11%), nonmetallic ores and minerals (8%), and farm products (6%). 
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Figure 3: Distribution of Freight on Tennessee Roadways by STCC2 
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The pie chart legend provides additional information potentially relevant to barge diversion: 

estimates of the average miles per shipment, average tons per shipment, and average empty-to-load 

ratio.7 Barge tends to be more economical where long distances and heavy goods are involved.  

Longer distance moves are more likely to involve more miles of use of Tennessee roads. The 

following are the charted commodities with the longest average movements: 

 lumber or wood products, excluding furniture ï 314 miles 

 pulp, paper, or allied products  ï 258 miles 

 food and kindred products ï 198 miles 

 rubber or miscellaneous plastic products ï 196 miles 

 nonmetallic ores and minerals, excluding fuels ï 192 miles 

Nonmetallic ores and minerals, excluding fuels, is the fourth largest tonnage group and, at 16.3 tons,  

this group ranks as one of the heaviest loads per truck. Its bulk and distance characteristics, along 

with the large quantities moved, suggests that non-metallic ores and minerals is a good 

candidate to examine for potential barge diversions. Lumber and wood products (17.5 tons per 

truck) is also a heavy-movement class of commodities, as is mineral and stone products (13.9 

tons per truck), and petroleum and coal products (11.9 tons per truck). The heavier 

movements, of course, place more load on the roadway, resulting in more maintenance, so 

getting some of those movements off the road could be particularly beneficial. 

Truck Traffic In Tennessee Major Metropolitan Waterway Counties  

Major metropolitan areas with waterway access would seem to be good places to look for large 

shipments that might be diverted to barge, which would be especially true if the nature of the 

commodities and available water facilities were to make some aggregations of shipments possible. In 

addition, it is expected that the greatest benefits from mitigating congestion and other negative 

externalities are likely to occur in these areas of more concentrated populations. 

 The regional pattern of commodity truck traffic varies with the industrial composition of each local 

area as well as the origin-destination basis of the freight carried. In this section consideration is given 

to potential commodity groups in the local areas that might contain shipments or aggregates of 

shipments that are arguably barge-able, even if such movements are likely dependent on conditions 

that may not currently exist and require some vision to entertain the possibilities. To explore this 

possibility, we now examine the major categories of commodity traffic for the five major counties in 

Tennessee that lie on navigable waterways. 

Davidson County 

Figure 4 shows Davidson Countyôs outbound commodity distribution, which is dominated by a select 

few commodity groups, including warehouse and distribution center commodities, food and kindred 

products, drayage, mineral products (clay, concrete, glass, or stone products), and chemicals. The 

drayage classification is commonly applied to containerized cargo and here, likely to trailers also. 

                                                   
7
 In this and pie charts to follow, legends include average miles, tons, and empty-return ratios that CTR has 

calculated from the 2002 Census VIUS. These values are uncertain. There appears to be a fairly wide range, 

particularly for tons per shipment, reported in the literature. For two sets of alternative reported values, refer to 

Appendix C: Alternative Calculations of Tons Per Truck. 
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The CSX railroad has an intermodal facility in the county, although CSX is not currently shipping 

trailers out of that facility.  

Mineral products and chemicals are the most likely to contain specific movements that might be 

barged. Warehouse and distribution center commodities and drayage are unlikely to be barged unless 

some sort of container-on-barge (COB) capability could be developed. 
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Figure 4: Composition of Freight Trucked Out of Davidson County 

 
Inbound traffic, shown in Figure 5, into Davidson County is dominated by minerals products (clay, 

concrete, stone, or glass) and warehouse and distribution goods. Again, mineral products shipments, 

being generally a good commodity group for barging, should be, therefore, a good place to look for 
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specific inbound shipments that might be diverted. Petroleum or coal products are also significant 

and appear to typically be heavier loads; the relatively large quantities trucked into the 

Nashville/Davidson County metropolitan area are due to its not being served by a major pipeline. 

Food and kindred products and primary metals, though, perhaps, lighter loads on average, might also 

have some potential. 

Though COB may not be feasible, until that is settled, perhaps the fact that warehouse and 

distribution is a large segment of truck movements should not be overlooked here or in the 

other major waterway counties, all of which have large segments of trucking of these goods, 

either in, out, or both; this is especially true since potential for reduction of congestion benefits 

are almost certainly greatest in these areas. 
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Figure 5: Composition of Freight Trucked Into Davidson County 

 

Hamilton County 

The distribution of freight trucked out of Hamilton County is shown in Figure 6. This distribution is 

unique among the major metropolitan areas in Tennessee as Chattanooga is a major national center 

for warehousing and distribution center for shipment to other areas. An amazing 65% of the tonnage 
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trucked out of Hamilton County is classed as warehousing and distribution. The second largest group 

is food and kindred commodities, probably accounted for by a large baking industry in Hamilton 

County. Everything else is smaller, and, therefore, less likely to contain shipments of the tonnages 

needed to make barge feasible. Nevertheless, the mineral products group is significant at nearly 500 

thousand tons. 
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Figure 6: Composition of Freight Trucked Out of Hamilton County 

 
The distribution of freight trucked into Hamilton County is also heavily weighted toward warehouse 

and distribution center goods. As mentioned previously, this group is not currently likely to barge to 

any significant degree, and only if some type of COB capability were to be developed, which might 

be unlikely with the current emphasis on just-in-time deliveries, would these goods be viable barge 
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diversion candidates. However, inbound minerals products and mineral ores are also substantial 

commodities coming in by truck to the county, and these may contain candidates for barge shipping. 

The same is true for petroleum or coal products. The composition of freight traffic into Hamilton 

County is shown in Figure 7. 

 

Figure 7: Composition of Freight Trucked Into Hamilton County 
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Knox County 

The commodity distribution of freight trucked out of Knox County is somewhat more uniformly 

distributed than was found in either Davidson or Hamilton Counties. Figure 8 shows ten commodity 

groups that have at least five percent of total outbound truck traffic, with four groups dominating: 

warehousing and distribution (20%); primary metals (20%); food and kindred products (13%); and 

chemicals (10%). The latter three may be worth closer looks at specific movements for potential 

barge diversion. 
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Figure 8: Composition of Freight Trucked Out of Knox County 

 
Commodity traffic trucked into Knox County is shown in Figure 9. Warehousing and distribution 

center goods and mineral ores dominate the shipment pattern, accounting for close to two-thirds of 

the tonnages. Mineral ores and mineral products together account for almost 30% or the total, and, 
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again, are good candidates in which to explore possibilities of diversion to barge, along with 

petroleum or coal products, primary metals, food and kindred products, and wood products. 

 

Figure 9: Composition of Freight Trucked Into Knox County 
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Montgomery County 

A major group of commodities outbound from Montgomery County are mineral ores and mineral 

products, together accounting for 55% of total outbound truck tons. Minerals trucked out of the 

county (39% or total outbound traffic) are, to a large degree, ñnon-polishedò stone, a major 

ingredient in asphalt topcoat material which is used in repaving highways. This is investigated more 

fully in the field research section later in this report. 
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Figure 10: Composition of Freight Trucked Out of Montgomery County 

 
The bulk of shipments into Montgomery are similar to the outbound commodity groups: mineral ores 

and products and warehouse and distribution centers. The mineral shipments are promising and , 

as will be further discussed later in this report, are dominated to a degree by truck movements 

from commercial barge terminals in Davidson County. The Clarksville/Montgomery County area 
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does not have a general purpose commodities terminal with adequate storage and the infrastructure to 

handle bulk liquid and dry commodities. Thus, barged commodities are unloaded in Nashville and 

trucked back to Clarksville. These commodities include liquid asphalt, gasoline, cement, and sand. 

Ohio River sand is also trucked to Clarksville to the west of the city.  The composition of freight 

trucked into Montgomery County is shown in Figure 11. 
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Figure 11: Composition of Freight Trucked Into Montgomery County 

 

Shelby County 

Figure 12 shows the traffic trucked out of Shelby County. This traffic consists mostly (83% of the 

total tonnages) of warehouse and distribution goods (45%); chemicals (19%), food and kindred 
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products (12%), and pulp and paper products (7%). There may be some diversion opportunities in the 

latter three groups of commodities. 

 

Figure 12: Composition of Freight Trucked Out of Shelby County 

 


























































































































































