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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 fsétpet moving in the state.
Tennessee is blessed with two tributary navigable streamsuthaver 500 miles sidethe state and

the Mississippi River that forms its western borderesghwateresourcs have availablebarge
movementapacity that coultielp relievehighwaycapacityproblems especiallyas might occur
oncethe economy rebounds from trecentbusinesslownturn

To accomplish the requested help, CTR began avitllysis othe historical record of the
composition of fregght and transport modes in Tennesselying on proprietary databasesfaifly
recenttruck, rail, and barge movemer{&072008) Narrowing the focus to potential barge
diversionsthis CTR studyultimately providessomeanswerdo five pertinentquesions:

(1) What comnodities havepotential for diversion to barge transportaton

(2) Would subsidiesor incentivese necessary to accomplish diversidons

(3) Will Tennessee waterways be a conduitdontaineron-bargetraffic?

(4) Whatenvironmental anéconomicexternalitieanight be associated wittiversion®

(5) Whatpolicy alternativesnight encourage diversions?

Using the Global Insight truck movement dake historical record of Tennessee freight movements
suggests some brdgdiefineddiversionpossibilitiesby identifying commodity groupsvith large
guantities of goodmoving within the state, in and out of its major metropolitan areas, or between
waterway sufregions At the broadest level, thegeclude mineral ores and produgi&troleum or

coal products, farm products, chemicals, primary metal products, and wood prédact® portion

of truck traffic, especially in metropolitan areas, carries goods classified as warehouse and
distribution commaodities. Under current conditiotiese goods probably have little potential for
barge movement; for any waterwtginsportfeasibility, it would seem to require, at minimum,
significant investment in containen-barge waterway facilities and equipmedT.R concludes that
the greatest pential for diversiorikely resides in the STCC2 grodmonmetallic 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 thheugfiate, 84
percent of this ores and minerals group is inbound, outbound or local to thesthieay, therefore,
be more amenable emydiversion effortdy the stateEliminating the smaller movements, CTR
finds 16.1 million tons ofhis mineraldraffic moving between counties located on navigable
waterways in and out of the state.

These datalerived findings are generally only suggestive, consisting of broad aggregations of either
or both specific commodities and origin/destination locations. Refithe data analysian attempt

is made to identifsome more geographically and commodity specific movements between
waterwaycentered subegions.Narrowing the focus reveals the difficulty in locating sufficiently

large movements of goods that areadsfficiently bulky and moved long enough distances to

suggest that diverting to barge would be economically feasible, at least under current conditions.



There are, howevespme significant possibilitighat could be worth further exploratione®veen
waterway countieghe following are aggregated movements Hgiear most likely toontain
potential diversion opportunities:

metallic oreq1.4 million tonsand34 million oneway miles)

Portland cemen264,000tonsand5.4 million oneway miles)

miscellaneous field cropd 75000tonsand3.6 million oneway miles)
primary iron or steel produc{¢61,000tonsand2.5million oneway miles)

Some Pecific countyto-county movements (between at least one Tennessee waterway county and
another county) thatouldsuggest a possibility of diversion to barge include:
e metallic ores (Chatham, GA to Shelby, TN4 million tonsand34 million oneway mile9
e broken stone or riprafkivingston, KY to Dyer, TN:670,000tonsand3.1 million oneway
miles Decatur, TN to Shelby, TN§30,900ton and2.7 million oneway miles White, AR to
Shelby, TN:212,400tonsand1.0 million oneway mile9
e gravel or sand (Itawaba, MS to Shelby, TN280,000tonsand1.3million one-way mileg
e Portland cemer(iMobile, AL to Shelby, TN263,500tonsand5.4 million oneway mileg
e miscellaneous field croggoudon, TN to Chatham, GA:75,300tonsand3.6 million one-
way mile9
e primary iron or steelducts(Jefferson, AL to Pulaski, ARL61,000tonsand2.5million one-
way mile9
Once again, if COB were feasible, there are quite ddege and long movement$ warehouse and
distribution gooddetween waterway counties thaufbe considered

Between countaggregated waterway subgions(30-mile radiug, leading candidasgor diversion

from the truck datanovements includanstances of the above commodities plus motor vehicle parts,
asphalt coatings or feltoncrete prodcts, mineral woolmiscellaneous 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 irststudy to the same extent as truck. However, it

is possible some opportunities could exiil traffic, estimated from thé/aybill sample, tota

291.4 million tondor movementshat hada Tennessee origor destination(or both)or thatmoved
throuch the staté.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 kindrediugts (19.3 million tons);
hazardous materials (17.0 million tons); FAH4.0 million tons); and pulp, paper, and allied

products (12.6 million tons¥learly, rail moves large quantities of some of the types of commodities
that barge can handle. Of tfwur major Tennessee metropolitan counties on the water, Shelby

! Resulting from Rail Accounting Rule 11, the nraibvement 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 ofthe pape

2 FAK represents a miscellaneous assortment of commodities shipped at one freight rate. The acronym means
AFreight of AlIl Kindso.



carries, by far, the most tonnages in and out of the county. Disregarding FAK shipments, the five
largest tonnageanked Hargest tob-smalles)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
Farm products 1 2 2
Food and kindred products 2 2 4 1
Hazardousnaterials 3 5 3 4
Lumber or wood products, exc. furniture 5 4
Mineral ores, exdruel 4
Mineral products 3 1 1 3
Primary metal products 5
Rubber or misc. plastic products
Transportation equipment 5 1 3 5
Waste orscrapmaterials 1 5 5 5

Any of these could be explored in more detail for diversipportunitiesSome large countto-
county movements are identified in the report that might bear further exploration for diversion
opportunities.

Field research anahterviews producedorespecificdiversion possibilitiesCTR finds a likely

potential fo lessening truck traffic between Nashville and Clarksville, were one or more general
commodities terminals toe constructeth the Clarksville aregPresently, there are significant

guantities of some commodities being barged to terminals in Nashndi¢hen trucked back to
Clarksville. Construction of these terminals would reduce this truck traffic and lessen congestion on
124. Interviews with shippers in the area suggest that the potential traffic affected by the presence of
a terminal or terminals the area could be about 1.6 million tons.

Forrail to bargediversiors, alikely candidate isods hi pped by rail to TVAOGs
TVA is not ready to discuss this option, but Cihi@lievesthe Agency could benefit from the shift.

Truck tobarge diversion possibilities inclut#SACE riprap(large quantities have beesed to

harden levees damaged by hurricane Ka)tjmonpolishing stone used in pavement miasd

possibly 300 mesh material used in the production of paint for hightiapirgy. 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 subsidiesst savings to TVA frorshifting to barge delivery of coal at
the Kingston Planshould provide its own incentiyalthough why it is currently insufficient to bring
about the change is unknowsdinfortunately, for théruckedstone traffic, CTR concludes that the
availableGlobal Insigh truck data do ngbrovidesufficientinformation toadequately estimatae
overall need fosubsidies. CTR did, however, compare an existing truck rate with a hypothetical
barge rate for one shipment referenced in the Global InsighR@&thousand tts moving between

% Most likely this task has been completed.
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Montgomery and Wilson Countiels making this comparison, CTR estimates that the trucking cost
from the quarries in downtown Clarksville to a destination near Lebanon on 140 (a distance of 75
miles) would be $11.54 per ton assuming thattrucks are loaded to 26 tons. Not knowing exactly

the trucking destination (Global Insight only gives the county and r&@a® estimates the water

rate to be $6.51. This rate assumes an eight barge tow to Old Hickory Lock and a four barge shuttle
abo\e the lock. The barge rate is thus significantly less than the rail rate (56 percent). If the
commodity is norpolishing stone and the portable batch plant is near the dock, the total savings to
the contractor of using barge transportation could have &%k8&million.

With regard to the possibility aontaineron-bargetraffic, CTR finds that the likelihood of
consistent and scheduled COB service in Tennessee, especialghaberelated to Panama Canal
expansion, is unlikely to occudowever, Tennege 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 econoexternalitiesassociated with the diversiorSTR used its
highway capacitynodel to examine the impagctssuminga general commoditidsargeterminal in
Clarksvillehad been availablsuch thabne stone products movement between Montgomery County
and Wilson Countys taken off the highwayAssuning two percent traffic growth rate in all modes,
the reduced truck traffic on the section of 124 between Clarksville and Nashville should result in
benefits ofabout $344 million(present valuever a 50 year perigdFrom downtown Clarksville to
Nashville,a reduction of one movement of stone products (266 thousand tons) is estimated to
generate benefits valued%84.7 million(present valuever 50 yeans And, since highway impacts
aresomewhanonlinear, the shift of several movements to barge overathe stretch of roadbeds
could significantly increase thetal benefis of these modal shifts.

With regard to whapolicy alternatives might be available to encourage the modal,SDifi® feels

that federal and state governments have some flexibilityesedage 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 movirfgom Tennessee quarries that produce materialsd@egavement
mixes.CTR proposes consideration of the following actions:

e TDOT could examineelevantcontracts to determine which of them incorporate stone
shipments that could have moved by water ttaRsr a selection of each, the actual cost of
truck transit should be compared against water transit to determine savbeygained or
subsidieghatmightbe required for the modal shifiny subsidies could be weighed against
theeconomic an@nvirormental 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.

e TDOT and the USACE could make modal preference integral tocaiiieactmaking 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.

1C



e State government could adtise to alert Tennessee shippers as to the potential benefits of
shipping by waterTheinterviews demonstrated that lack of knowledgkkisly acommon
problem whercompanies makmodal seletions.
e Fourth, botiTDOT and the USACEouldinvestigate a muHstate corridor study to determine
the benefits of using the navigable waterways as a transportation corhiddéong-distance
stone movements passing in, out, or through multiple stdetified in theGlobal Insight
data,can only baunderstood oaddressed whestate 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. TDO®Would not likely have sufficieninformation about the movement.
The study has shown that a mdtate consortium could lower the cost of operating all of the
DOTSs, make better use of the waterway infrastructure, improve air quedisgn congestion,
and make théighways safer.
Last, thepaper buil ds upon one of the aspects contai.l
Commerci al Navigation to Freight Mobility in th
study f ocuses o nterTransporfatom Addsbry Group tbat woald adiase
[Tennessee] Department of Transportation (TDOT) transportation planners in matters of needed
upgrades to commerci al barge transportation inf
Advisory Counds 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 costdributable to capacity related delayghile current
economic conditions have temporarily relievedny, if notmost capacity shortfalls, underlying
commodityflows remainlargely unchangedlbeit with reduced tonnages) that a rebounding
economy wil almost certainly make it necessary to revisit the émmgn 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 tmely service from and toearly every markeWaterborne 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 modé&ill, for those regions of the coum, like Tennessedortunate
enough to have available barge transportation, it sawvesvaluable freight resourdene question at
issueis whether or not this resource can be fure@momically employetb help relieve the freight
capacity constraits observeavith theother surface modesspeciallyhighway transport

Transportation malystsmay bewell aware of the nature amelativevolumes of traffic moving by
truck, rail, and watetdowever, for commercial barge transportation to provide exhdit freight
capacity relief, it will be necessary for sotneck and raimovements in specific traffic lanes to
divertto the waterwayTo this end, this CTR study ultimately provides some answers to five
pertinent questions:

What commodities have potial for diversion to barge transportation?

Would subsidies or incentives be necessary to accomplish diversions?

Will Tennessee waterways be a conduitdontaineron-bargetraffic?

What environmental and economic externalities might be associatedivathidns?
What policy alternatives might encourage diversions?

Additionally, the studyddressgs issues concerning the magnitudexgected air pollution benefits

from theshifting of truckto barge transportatiphow private barge carriers can be encouraged to
secure certain needed floating equipment that might be necessary for the modal diversion to occur
thedetermination of projects in the State of Tennessee that might quality for the Congestion
Mitigation andAir Quality (CMAQ) Improvement Prograpandthe 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 paperconcerns itself witlsevenprimary tasks relating to traffic diversion to barge
e examinng and analying recent data fdruck, rail and bargenovementsn Tennessee

12



¢ identifying potential candidates for a modal shift from rail and truck transportation to barge
transit

interviewing shippers and carriefer barge diversion potentials

investigatingfederal and state government optibm&ncourage diversion

modeling selectettuck diversiors and estimating the resulting economic impacts
drawingconclusionsabout potential barge diversion in Tennessee

identifying advocates that would serve on a TermeesWaterways Advisory Council

After preliminary investigation of current Tennes$egght patterns,ite studyultimatelyfocuses on
six traffic types to assess their potential for modal diversion

generakontainefon-barge traffic

freight transited via the Panama Canal

high value commodities

liquids

coal

dry bulk commodities

Having dentifiedsomecandidate diversions from highway to rail or barge transportation
components, the study models traffic conditibesveen Nashville and Clarksviler two selected
potential barge diversionsansforning traffic and congestion impacts inaolditional fuel

consumed, time spent in transit, air pollution, and cragf@®omic consequencage estimated by
placing allar values on each of the four effeaising data obtained from the ASSHTO Red Book
(User Benefit Analysis for Highwayand tle Environmental Protection Agenchhis 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, Pennsylvamibere t was determined that
certainof the river traffic would move into Pittsburgh by truck transportation if one or more of the
river navigationlocksfailed.

Candidates that might serve on the Tennessee Waterways Caneniciéntified iPAppendix A

Tennessee Freight Traffic and Potential Diversions at the
STCC2-Level

Overview

Theinitial task is to analyz#hefreight traffic in Tennesseandbegin toattempt to identify some

large movementskely to havepotential for diversiorirom truck or rail to bargeTo do this, he

CTR has been given access to three confidesit@base®or this project2007 Global Insight
TransSearch truck shipments file, the 2007 Freight Waybill Sample data for rail freightades and t
2008 USACE Waterborne Commerce Statistical CAW&ESC)barge movement log hese data

are notfully comparablen coverage and identification of commodities carratt thus some
flexibility is requiredto use them in concetVith the exception of the WCSC file, neither the freight

* Center for Transportation Resear8locial Costs of Barge Cargo Modal Diversions Due to Unscheduled Closures
at Emsworth, Daschields, and MgomeryLocks 2008
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Wayhbill (which is a samplenor the Global Insight tructataare best used @nalyzetraffic
situations at sulregionallevel, but are moreiseful for assessirtgaffic at the national, state, or
broad regional levelslobal Insightidentifiestruck movements between counties fommodities at
afour-digit STCC(Standard Transportation Commodity Coli®)eP, butsome significantruck
movements in middle Tenness&aown to have taken placggem to be missing frothe data; br
example, liquid asphalt is shown moving ientgomery Countybut pavement mixes are not
recordedAdditionally, insufficient documentatiowasavailable for the truck data to fully claritize
meaning okome fieldssuch that, for exampléhe number of truckhipmentsepresented by a
recordcoud not be reliably determined@he freight waybill data providsevendigit STCGcoded
commoditymovements between counties, but the sampling is such that that tbaspopulation
estimates begin to become problemads well as specific data beingdisclosabléy the rules of
use TheWCSCbargemovement data, on the other haatkStandard International Trade
Classification §ITC)-codedcommodity shipmentsetween docks

Tablel shows from the databasefar two-digit STCC(STCC2}compatibletonnagedor truck, rail

and bargdreightthat moved within the borders d&nnesse® inbound oubound through, and

local within Tennesseé&since the purpose of this projesto synthesize the data such thatahbe

used to help set state polifty modal decisionghe CTR used the most current data available at the
time the research was undertaken. Z888WCSCdataare one year more current than the other two
files but remairreasonablgomparable due to the general stability in traffic levels between 2007 and
2008.

Table 1: Truck, Rail and Barge Tonnagesin Tennessedy Two-Digit STCC

Thousads of Ton$

STCC2 STCC2 Commodity Group Truck Ralil 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 metgdroducts 25,176 159

46/50 FAK Shipments (Rail) / Warehouse & Distribution Center (Truc 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 orfixtures 4,850 87
49 Hazardous Materials 16,960

® SeeAppendixB: STCC2-STCC4 Commodity Group®r the fourdigit composition of twedigit STCC
classifications.
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Thousads of Ton%

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 miscellaneoysastics 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 multigdeuntingof tonnages for thosgoods.
Calculated from the table totals, trucking accounts for 62.9% of the tons, rail, 30.5%, and barge,
6.6%.

A bar chat, Figurel on the followng pagegraphically depicts thisamedata.lt can readily be seen
that truck accounts for the movement of nm®nmoditytonnages, the significant exceptions being
coal and hazardous materials, which are largely shipped by rail.

It is well known that tuck, by and large, carries higher valued goods thararail barge carries large
volumes oflow-valuedry and liquid bulk commoditied. r u cspeédsof delivery allows shippers
and receivers to reduce co$ty tying up less resourceshighervalued invetories evident insome

of the commodity groups ifablel. Truck transportation was usedin Tennesseeén 2007 tomove
75.6 million tons of these generally higher valed commoditiesc | a s s i f iwarehousenadde r
distribut ion.6Under current conditions, these goods probably have little potential for barge
movement unless at minimum, significant investmentis madein container-on-barge (COB)
waterway facilities and equipment.More detailed discussion of COB is provided in the Field
Research section of this report.

15

(@)



Figure 1: Tennessee STCC2 Group Tons byransport Mode
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Other, more specific, categories of goods fpan®d 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-feakee, bulkier commodities:
133.7million 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 commoditpgaccounted for nearly
onequarter (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 traffici desti ned for the Tennessee
(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 ralil

can compete focontract delivery. On the Cumberland River, barge transpor@atdthough,

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

the Gallatin Steam plant would cause excessive residential, commerciplldicdsafety 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
weightrestricted railroad bridgenIfact, the rail tracks serving the plant have been removed.

Excluding coal, the largest tonnages moved by rail in Tennessee (with percentcofihtons) are:

e farm products (17.2%)

e chemicals (12.3%)

e food and kindred products (11.3%)

e hazardous materia(8.9%)

e FAK (freight all kinds) (8.2%)

e pulp, paper, and allied products (7.4%)

¢ mineral products (clay, concrete, glass, or stone products) (5.5%)
e primary metal products (5.2%)

e transportation equipment (5.1%)

Together, these nine commodity groups constitute over 82% of the totababtonnages moved by
rail. Farm and food products combined account for 28’ E8nessee is known to be a net importer
grain from outside the region.

Like therail industry in Tenessee, coal accounts fotarge portion40%) of total bargeraffic on

the Tennessee and Cumberland RivEahlel andFigurel showthat the varieties of commodities

hauled by barge carriersnsorelimited thantruck and rail transporBarges carrylarge quantities of

STCC2 14nonmetallicand other mineral ores a¥CC2 32stone and mineral producBarged

farm products are i mportant InfnatrernAlabamaans soateetins e x p o
Tennessedarge and rail carriers compete the basis of pricir the import grain business. Corn

grown west of the Mississippii®er is more likelyto be barged to Tennesgban raied while corn

growneastof the Mississippi River tends to be moved by o, grains moving to export markets
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tendto move by barge because the transfer from thtardeep water carriers can be made in
midstream transfer, thus aveid the high cost union labesequiredatthe port facilitiesof 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 transportéti@@bandoned fuel

tanks orK n 0 x v Island Eaine Boulevard are a testamerthis fact The last barge shipment of
gasoline to Knoxvil |l e wa sbegamproviding pipelme seryite1 9 700s w
upper east Tennessétowever,heavy petroleum products move most efficiently by barge

transportatiordue to unloading economies. Steel and scrap metal are well suited for barge shipments.
Close to the Tenness@¢abamaborder, he largest shipper of manufactured steel products and the

largest consumer aicrap metal ishe Nucorp SteeCorporationn Decatur, Alabama. This facility

has | imited rail service and not oéscrapmgtadh fl ay do
adequatdor a prolonged periodihus, this facility relies on barge transportation to bring in scrap

charge and to haul out finished sté@@is facility receives truck and barge delivery of iron and steel

scrap from Tennessgeasignificant supplie of the scrap metals is Queen City Metals in Clarksville.

Truck Traffic

Statewide Truck Traffic

Tablelshowedruck traffic in Tennessee totaled 573.3 million tons in 2007. This tonnage represents
the summation of all truck movements in that y&able2, for truck movements greater than or

equal to 50 miles, breaks down the truck tons moved by type of -afégitnation locatioiMost of

the tonnage, 62%, originates and terminates outside Tennessers.borde

Table 2 : Truck Tonnages by Type ofOrigin -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

FromTable3 it can be seen thatatewideTennessee truck traffie50 miles)is dominated by 11
STCC2 groups, each of which is responsible for at least 20 millionttmether accoumtg for
82.5%o0f total truck traffic.The largest,iose STCC2 groups with at least 40 million tare
warehousing andistribution (14%)chemicals (11%)oods (11%)andnonmetallicores and
minerals (8%).

® From this point forward in this report, all truck data will include only thoseni6 or greater movements, as the
principal goal of this report is to identify truck movements tteate 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, onhommetdlic ores andminerals does the
preponderance of the traffic (84.2%) seeither or bottshippgng and receivingntitieswithin

Tennesseelruckscarrying the other commoditieselargelypassing througheginning and ending

outside Tennesse€&hroughshipments are particularly high iabber andniscellaneougplastics

(81.3%),chemicals (78.0%)primary metals (77.2%)food andckindredproducts (76.9%),
Table 3: Truck Tonnages byOrigin -Destination Typefor STCC2 Commaodity Groups

Millions of Tonsfor Movements >50 Miles

TN TN TN
Desination  Origin Origin & TN

Commaodity Only Only  Destnation  Thru Total
Warehousanddistribution 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 andindred 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 15 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 51
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 11 14 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
Instrumentsphota & 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-ti@sedshowngraphicallyin Figure?2,
makes evidenthatonly in the resource based STCE groups of nonmetallic ores and mineral

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

locationsdominate the traffic patterns.
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Figure 2: Tennessedruck T ons by O-D Category in 2007
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Thedistribution oftonnage movingn Tennessewadwaydn each STCC2 commaodity group is
shown inFigure3. About onehalf of thetonnagecan be seen to m®ncentrated ifive commaodity
groups: warehouse and distribution centers (14%), chemicals (11%), food and kindred products
(11%), nonmetalliores and minerals (8%), and farm products (6%).
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Figure 3: Distribution of Freight on Tennessee Roadways by STCC2

Total =502 million tons

12 10
Millions of Tons, 13 50, 2%

% of Total 17 3%

Chemicals &
Allied Prods.

Commodity Group (Average Miles / Tons / Empty-to-Load %) *
*Estimated from 2002 U.S. Census VIUS for trucks averaging >50 miles per carry

OWarehouse & distribution center (174 /4.8 / 29%)
OChemicals or allied products (101 /7.5 /30%)

OFood and kindred products (198 /5.7 / 32%)
ONonmetallic ores, minerals, exc. fuels (192/ 16.3 / 69%)
OAll Other

OFarm products (77 /9.6 / 64%)

OPrimary metal products (143 /5 / 35%)

OLumber or wood products, exc. furniture (314 /17.5/ 89%)
OClay, concrete, glass, or stone products (130/ 13.9/ 54%)
B Rubber or miscellaneous plastics products (196 / 2.6 / 34%)
OFabricated metal products (138 /6.1 / 42%)

OPulp, paper, or allied products (258 / 4.8 / 47%)

OTransportation equipment (139/ 5 / 40%) /

OMachinery, excluding electrical (85 /5 / 22%)
OElectrical machinery, equipment, or supplies (98 / 4 / 20%)
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The pie chart legend provides additional information potentially relevant to barge diversion:
estimates of the avage miles per shipment, average tons per shipment, and averagd@fopty
ratio.” Barge tends to be more economical where longuists and heavy goods are iweal.
Longer distance moves are more likely to involve more miles of use of Tennesse& heads
following are thecharted commaodities with thengest average movemsnt

lumber or wood products, excluding furnittiir@14 miles

pulp, paper, or allied products 258 miles

food and kindred producits198 miles

rubber or miscellaneous plastic puntsi 196 miles

nonmetallic ores and minerals, excluding fuel92 miles

Nonmetallic ores and minerals, excluding fuels, is the fourth largest tognaggand,at 16.3 tons,
this group ranks asne of the heaviest loads per trultk.bulk and distance characteristics, along
with the large quantities moved suggess that non-metallic ores and mineralsis a good
candidate to examine for potential barge diversiond.umber and wood products (17.5 tons per
truck) is also a heavymovement class of commodities, as is mineral and stone product3(9
tons per truck), and petroleum and coal products (11.9 tons per truck)The heavier
movements, of course, place more loazh the roadway, resulting in more maintenance, so

getting some of those movements off thread could be particularly beneficial.

Truck Traffic In Tennessee Major Metropolitan Waterway Counties

Major metropolitan areas with waterway access would seemdodzkplaces to look for large
shipments that might be diverted to barge, which would be especially true if the nature of the
commodities andvailablewater facilities were to make some aggregamishipmentgpossiblein
addition, it is expected th#tte greatest benefits from mitigating congestion and other negative
externalitiesare likely to occur in these aeaf more concentrated populations.

The regional pattern of commaodity truck traffic varies with the industrial composition ofazdh
areaas well as the orighdestination basis of the freight carridwl this section consideration is given
to potential commodity groups in the local areas that might contain shipments or aggregates of
shipments that are arguably baigde, even if such maments are likely dependent on conditions
that may not currently exist and require some vision to entertain the possibdilitiegplore this
possibility, we nowexaminethe major categories afommodity traffic for the five major counties in
Tennessethat lie on navigable waterways

Davidson County

Figureds hows Davidson Countyo6s owhiclhscdamndteddbyansatectd i t y ¢
few commodity groups, includingarehous and distribution center commoditiésod andkindred
products,drayage mineral products(clay, concrete, glass, or stone prody@sgchemicalsThe
drayageclassification's commonlyappliedto containerized cargo areere, likely tatrailers also.

" In this and pie charts to follow, legends include average miles, tons, and-etyptyratios 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, reped in the literature. For two sets of alternative reported values, refer to
AppendixC: AlternativeCalculations offons Per Truck
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The CSX railroad has an intermodal facility in toeinty,althoughCSX is notcurrentlyshipping
trailers out of thtfacility.

Mineral products and chemicals are the most likely to corgaécific movements that might be
barged Warehouse and distribution center commodities and drayage are utdikel\bargedinless
some sort of containem-barge(COB) capability could beleveloped
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Figure 4. Composition of Freight Trucked Out of Davidson County

Thousands of Tons; % of Ten Groups

Warehouse/ Distribution Center | 1,397, 2(

Food & Kindred Products | [1,368; 11¢

Drayage | 1,017; 8%

Mineral Products | 811;4%

Chemicals & Allied Products | 692; 4%

Fabricated Metals | 475; 3%

Totaltons, top ten groups = 6.9 million
Total tons, all commodities = 8.3 million

Transp. Equip.| 294; 2%

Petro or Coal | 283;2%

Textile Mill | 266, 1%

Wood Prds. | 261; 1%

Commodity Group (Avg. Miles / Tons / Empty-to-Load %)*
*Estimated from 2002 U.S. Census VIUS for trucks averaging >50 miles per carry

OWarehouse & distribution center (174 /4.8 / 29%)

OFood and kindred products (198/ 5.7 / 32%)

ODrayage (insuff. data))

OClay, concrete, glass, or stone products (130/ 13.9/ 54%)
OChemicals or allied products (101/ 7.5/ 30%)

OFabricated metal products (138/ 6.1/ 42%)

OTransportation equipment (139/5/40%)

OPetroleum or coal products (186 /11.9/ 37%)

O Textile mill products (162/2/10%)

OLumber or wood products, excluding furniture (314/17.5/89%)

Inbound traffic shown inFigure5, into Davidson County is dominated by minerals prod(mtsy,
concrete, stone, or glasm)dwarehouse and distribution goodsain, mneral product shipments
being generally a good comuhity group for bargingshould betherefore, a good place to look for
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specificinboundshipments that might be divertdeetroleunor coalproducts are also significant
and appear to typically be heavier logithe relatively largequantities truckedhto the
Nashville/DavidsorCounty metropolitan arearedue to itshot beingserved by a major pipeline.
Food and kindred products and primary metdeugh perhaps, lighter loads on averageght also
have some potential.

Though COB may not befeasible until that is settled perhaps the fact that warehouse and
distribution is a large segment of truck movements should not be overlookdtere 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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Top Ten Commodity Groups by Tons for Shipments >50 Miles

Totaltons, top ten groups = 7.0 million
Totaltons, all commodities = 8.7 million

281 262

Thousands of Tons, 329 4%
% of Ten Groups

Commodity Group (Average Miles) / Tons / Empty-to-Load %) \
*Estimated from 2002 U.S. Census VIUS for trucks averaging >50 miles percarry

OClay, concrete, glass, or stone products (130/ 13.9/ 54%)

OWarehouse & distribution center (174 /4.8 / 29%)

OPetroleum or coal products (186 / 11.9/ 37%)

OFood and kindred products (198 /5.7 / 32%)

OPrimary metal products (143 /5 / 35%)

ODrayage (insuff. data))

OFabricated metal products (138 /6.1 / 42%)

OFarm products (77 /9.6 / 64%)

OLumber or wood products, excluding furniture (314 / 17.5 / 89%)
k ONonmetallic ores, minerals, excluding fuels (192/ 16.3 / 69%) /

Hamilton County

The distribution of freight trucked out of Hamilton County is showRigure6. This distribution is
unique among the major metropolitan areas in Tennessee as Gbg#tasma major national center
for warehousing and distributiarenter for shipment to other areAs1 amazing 65% of the tonnage
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trucked out of Hamilton County is classed as warehousing and distributioeedtwed largest group
is food and kindred comnddies, probably accounted for by a latggking industry in Hamilton
County Everything else is smaller, and, therefore, less likely to contain shipments of the tonnages

neecdto make barge feasible. Nevertheless, the mineral products group is sigrifioaarly 500
thousand tons.
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Figure 6: Composition of Freight Trucked Out of Hamilton County

Thousands of Tons; % of Ten Groups

Warehouse/ Distribution Center  [6,488] 65%

1,178; 9% Food & Kindred Products

;4% Mineral Products

; 2% Chemicals & Allied Totaltoms, top ten groups = 10,0 million
Totaltons, all commodities = 10.6 million

; 2% Pulp and Paper

o Nonmetallic Ores

o Primary Metal Products

o Fabricated Metal Products

Petroleum or Coal Products

Rubber or Miscellaneous Plastics Products

Commodity Group (Avg. Miles / Tons / Empty-to-Load %)*
*Estimated from 2002 U.S. Census VIUS for trucks averaging >50 miles per carry

OWarehouse & distribution center (174 /4.8 / 29%)

OFood and kindred products (198/ 5.7 / 32%)

OClay, concrete, glass, or stone products (130/ 13.9/ 54%)
OChemicals or allied products (101/ 7.5/ 30%)

@ Pulp, paper, or allied products (258/4.8/47%)

O Nonmetallic ores, minerals, excluding fuels (192/ 16.3/ 69%)
OPrimary metal products (143 /5/ 35%)

OFabricated metal products (138/ 6.1/ 42%)

OPetroleum or coal products (186 /11.9/ 37%)

ORubber or miscellaneous plastics products (196 / 2.6 / 34%)

The distribution of freight trucked into Hamilton Countyaiso heavily weighted toward warehouse
and distribution center good&s mentionedpreviously this group is not currently likely to barge to
any significant degree, and only if some type of COB cappahikre to be developed, which might

be unlikely with the current emphasis on jirstime deliverieswould these goods beable barge
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diversion candidates. Howevémnpound nineralsproducts ananineral ores are also substantial
commodities oming in by truck to the county, and thesay contaircandidates for barge shipping.
The same is true forgroleum orcoal products The composition of freight traffic into Hamilton
County is shown ifrigure?.

Figure 7: Composition of Freight Trucked Into Hamilton Count

Top Ten Commodity Groups by Tons for Shipments >50 Miles

Totaltons, top ten groups = 4.1 million
Totaltons, all commodities = 4.5 million

77
90 230/60 2802 2%A Thousands of Tons,

209 2% % of Ten Groups

Commodity Group (Average Miles) / Tons / Empty-to-Load %) \
*Estimated from 2002 U.S. Census VIUS for trucks averaging >50 miles percarry

OWarehouse & distribution center (174 /4.8 / 29%)

OClay, concrete, glass, or stone products (130/ 13.9 / 54%)
OPetroleum or coal products (186 /11.9 / 37%)

OFood and kindred products (198 /5.7 / 32%)

ONonmetallic ores, minerals, excluding fuels (192 / 16.3 / 69%)
OLumber or wood products, excluding furniture (314 / 17.5 / 89%)
ORubber or miscellaneous plastics products (196 / 2.6 / 34%)

O Textile mill products (162/ 2/ 10%)

O Transportation equipment (139/5 / 40%) /

OFabricated metal products (138 /6.1 / 42%)
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Knox County

The commodity distribution of freight trucked out of Knox Countgasewhatnore uniformly
distributed thamwasfound in either Davidson or Hamilton Counti€gyure8 shows €n commodity
groupsthathave at least five percent of total outbound truck traffith four groups dominatg:
warehousing andistribution (20%);primary metals (20%)food andkindredproducts (13%); and
chemicals (10%)The later three may be worth closer looks at specific movements for potential
barge diversion.

31



Figure 8: Composition of Freight Trucked Out of Knox Count

Thousands of Tons; % of Ten Groups

Warehouse/ Distribution Cente

Primary Metal Products

Food & Kindred Products| 497; 7%

Chemicals

& Allied Products 379; 4%

Petroleum or Coal Products| 321; 3%

Nonmetallic Ores | 279; 3%

Pulp and Paper Prods.| 261; 3%

Mineral Products

202; 2% Totaltons, top ten groups|= 3.8 million

Fabr. Metal Prod.

Transp Equip.

Totaltons, all commodities = 4.4 million

188; 2%

181; 2%

743

741;

Commodity Group (Avg. Miles / Tons / Empty-to-Load %)*
*Estimated from 2002 U.S. Census VIUS for trucks averaging >50 miles per carry

OWarehouse & distribution center (174 / 4.8 / 29%)
OPrimary metal products (143 /5/ 35%)

OFood and

kindred products (198 /5.7 / 32%)

OChemicals or allied products (101/7.5/ 30%)
OPetroleum or coal products (186 /11.9/ 37%)

ONonmeta

llic ores, minerals, excluding fuels (192/ 16.3 / 69%)

B Pulp, paper, or allied products (258/ 4.8/ 47%)

OClay, con

crete, glass, or stone products (130/ 13.9/ 54%)

OFabricated metal products (138/6.1/42%)

OTranspor

tation equipment (139/5/ 40%)

20%

11%

Commodity traffic trucked into Knox County is shownHRigure9. Warehousing and distribution
center goods and mineral ores dominate the shipment pattern, accounting for closthixl sixaf
the tonnages. Mineral ores and mineral products tegeitcount for almost 30% or the total, and,
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again, are good candidates in which to exploreipiiges 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 Count

Top Ten Commodity Groups by Tons for Shipments >50 Miles

Totaltons, top ten groups = 4.8 million
Totaltons, all commodities = 5.5 million

Thousands of Tons,
% of Ten Groups

Commodity Group (Average Miles) / Tons / Empty-to-Load %) \
*Estimated from 2002 U.S. Census VIUS for trucks averaging >50 miles per carry

OWarehouse & distribution center (174 /4.8 / 29%)

ONonmetallic ores, minerals, excluding fuels (192 / 16.3 / 69%)
OClay, concrete, glass, or stone products (130/ 13.9 / 54%)
OPetroleum or coal products (186 / 11.9/ 37%)

O Primary metal products (143 /5 / 35%)

OFood and kindred products (198 /5.7 / 32%)

OLumber or wood products, excluding furniture (314 / 17.5 / 89%)
OFarm products (77 /9.6 / 64%)

OFabricated metal products (138 /6.1 / 42%)
O Transportation equipment (139/5 / 40%) /
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Montgomery County
A major group of ommoditesoutbound from Montgomery County argneral ores and mineral
products, togetheaccountingor 55% of total outbound truck tons.ihrals trucked out of the

county (3% or total outbound traffic) aj¢éo a large degre@ n ¢oro |l i shedd stone, a m:
ingredient in asphalt topcoat material whislused in repaving highways. This is investigated more

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

Thousands of Tons; % of Ten Grou

Nonmetallic Ores | 1,166; 39%

Warehouse/ Distribution Center| 649; 13%

Mineral Products | 480; 11%

Total tons, top ten groups = 3.0 miIIiBn
184; 3% Farm Products Totaltons, all commodities =3.2million

139; 2% Lumber or Wood Products

100; 1% Primary Metal Products

83; 1% Fabricated Metal Products

76; 1% Chemicals & Allied Products

74; 1% Food & Kindred Products

72; 1% Printed Matter

Commodity Group (Avg. Miles / Tons / Empty-to-Load %)*
*Estimated from 2002 U.S. Census VIUS for trucks averaging >50 miles per carry

ONonmetallic ores, minerals, excluding fuels (192/16.3/69%)
OWarehouse & distribution center (174 /4.8 / 29%)

OClay, concrete, glass, or stone products (130/ 13.9/ 54%)
OFarm products (77 / 9.6 / 64%)

OLumber or wood products, excluding furniture (314/ 17.5/89%)
OPrimary metal products (143 /5/ 35%)

OFabricated metal products (138/ 6.1/ 42%)

OChemicals or allied products (101/7.5/30%)

OFood and kindred products (198/ 5.7/ 32%)

OPrinted matter (303/ 3.9/ 36%)

The bulk ofshipments into Montgomery asemilar to the outbound commaodity groups: mineral ores
and products and warehouse and distribution ceriteesmineral shipmentsare promising and,

as will be further discussed later in this report, aredominated 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 aredaedlcaNashville 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 €ityp composition of freight

trucked into Montgomery County is@hn inFigure1l.
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Top Ten Commodity Groups by Tons for Shipments >50 Miles

Totaltons, top ten groups = 1.0 million
Totaltons, all commodities = 1.1 million

17
B 2203 22,/1 2% Thousands of Tons,
o <

% of Ten Groups

Commodity Group (Average Miles) / Tons / Empty-to-Load %) \
*Estimated from 2002 U.S. Census VIUS for trucks averaging >50 miles percarry

OClay, concrete, glass, or stone products (130/ 13.9 / 54%)
OWarehouse & distribution center (174 /4.8 / 29%)

ONonmetallic ores, minerals, excluding fuels (192 / 16.3 / 69%)

O Metallic ores (insuff. Data))

O Transportation equipment (139/ 5 / 40%)

OFood and kindred products (198 /5.7 / 32%)

OLumber or wood products, excluding furniture (314 / 17.5 / 89%)
OPetroleum or coal products (186 / 11.9 / 37%)

OFarm products (77 /9.6 / 64%)

OFabricated metal products (138 /6.1 / 42%) /

Shelby County

Figurel12 shows the traffic trucked out of Shelby County. This trafbasists mostly (83% of the
total tonnages)f warehoue anddistributiongoods(45%); chemicals (19%)food andkindred
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products(12%), and pulp and paper products (7%d)ere may be some diversion opportunities in the
latter three groups of commodities.

Figure 12: Composition of Freight Trucked Out of Shelby County
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