L=

o Environmental

U.S. Department
of Transportation

Advantages of
Inland Barge
August 1994 TranSpO rtation




Environmental Advantages of Inland
Barge Transportation

Final Report

August 1994

Prepared by the Office of Market Promotion



TABLE OF CONTENTS

LAND USE/ SOCI AL | MPACTS ... .

ENVI RONVENTAL ASPECTS

12

15

17

21

23

26

28



ACKNOWLEDGEMENTS

The Maritinme Adm nistration would |ike to express its

apErem ation to the nenbers of the Advisory Conmttee and
acknow edge their contribution to this report. These experts
provi ded val uabl e advi ce, suggestions, and review of various
material used in preparing this report.

Advi sory Conmittee

Paul J. \Wérner W R Coles _
Arerican Waterways Qperators, | nc. W R Coles & Associ ates
St. Louis, Mssouri Nashvill e, Tennessee

M W Newstrand Robert H Hertzberg

M nnesota Depart nent Upper M ssi ssi ppi

of Transportation Vit erway Associ ation

St. Paul, M nnesota St. Paul, M nnesota



| NTRODUCTI ON

Transportation has substantially shaped the growth and

devel opnent of the United States. To sustain and enhance that
economc vitality and growth, and the productivity of conmerce,
the nation needs a healthy and responsive transportati on system
Consequently, it has been the policy of the United States to make
investnments that will allowits transportation systemto be the
engi ne of tonorrow s growh and prosperity, and to take ful

advant age of new and energing transportation technol ogies. At
the same time, the nation has followed a policy of ensuring that
its transportation system supports safety, security, conservation
of energy and environmental quality.

The strength of a transportation systemlies in its diversity,

wi th each node having its own systemspecific advantages: notor
carriers have the ability to provide door-to-door service; water
carriers can handle bulk commodities safely at very |ow cost; and
rails can transport a broad range of commodities over Ion?

di stances. The public good is best served by the nost efficient
use of transport resources, regardless of node. However, in
today's internodal systems, we have a cooperative climte because
this type of 'an operation requires the coordination of nore than
one node. This efficiency and conpetitiveness of different
transportation systens is essential to both economc growh and
productivity, and ensures that the United States will be
conpetitive in the world narket.

Efficient freight transportation systens play a positive role
both in the economc lite of industrialized countries and the
daily lives of their citizens. These countries realize the

i nportance of the relationship between good systens and services
and their econony. However, while these transportation systens
are essential to a nodern society, and there are substanti al
econom c benefits to be realized fromthem there are also
significant negative environnmental inpacts, including preenption
of land, disruption of topograph¥, use of energy and ot her
resources, and noise and air pollution. Mre and nore, public
concern is focusing on these negative inpacts. \Wen decl sions
are being nade concerning a choice of nodes, consideration should
be given to the node that does not contribute to unnecessary
increases in fuel use, exhaust em ssions, accidents, spil

I ncidents, and congestion.

The result of this concern over the inpact of transportation
systens on the environnent is reflected in how those systens are
now being planned for the future. Transportation designers and
environmental i sts, both of whom recogni ze the interdependence
bet ween transportation systens and the environnent, are
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i ncreasi ngly concerned about maintaining an appropriate bal ance
between the two -- and environmental |aws have now established a
| egal franmework ainmed at keeping transportation decisions

consi stent with that goal

It seens that not a day goes by without sone new evidence of the
increasing pollution of our environnent and its consequences.
There are indications everywhere that environnmental rights
(breathable air, drinkable water, fertile soil), which have been
regarded as inexhaustible or renewable, are becom ng scarce.

Today, w th nuch nore environnental awareness and a greater
under st andi ng of the consequences of pollution, both governnent
and society are nuch less tolerant of pollution

On a gl obal scale, pollutionis a gromﬁn? threat to both human
health and the environnent. Conmercial freight transportation
with its alnost total dependence on petrol eum based fuels,
contributes significantly to pollution levels. Therefore, each
form of transportation, as a major energx user, needs to be

eval uated both as to the scarceness and future availability of
the energy resources that it uses and to its inpact on the

envi ronment .

Wth each transport node having its own specific energy-use and
environmental characteristics, decisions on transport |ssues,
whet her short or long term have inevitable inpacts on the
environment, which should be clearly weighed before a final
decision is made.

Both the environnent and the quality of |life are receiving
greater attention, resulting in a growing demand for not only an
environnental Iy sound transportation system but also for
policies where environnental goals are given greater weight in
transportation decisions.



ENERGY EFFI Cl ENCY

The concepts of relative energy efficiency, or energy intensity
as it is often called, are used to nmeasure the anount of service
that results fromeach unit of energy expended in the process.
Energy intensiveness for freight carriage is the nunber of BTUs
required to nove one ton of cargo one mle, wth energy
efficiency the inverse of energy intensiveness. Wile these
concepts are useful, exact conparisons are not always ﬁossible
due to varying situations. (For exanple, a study by the

M nnesota Departnent of Transportation showed that, while

t owboats operating on the Lower M ssissippi River can nove as
much as 1,200 freight ton-mles per gallon of fuel, further
upriver, 514 ton-mles is a nore representative figure).
Nevert hel ess, these concepts provide a fairly accurate indication
of different aspects of energy consunption.

Energy efficiency is usually measured in one of two ways: by
conparing how nmany mles each node of transportation can carry a

ton of freight per gallon of fuel, or by how many BTUs are
expended per ton mle.

Nunerous studies of fuel efficiency have been done, includin
some sponsored by the United States Departnents of Energy an
Transportation, and practically every one of these studies show
simlar results; viz. that shallowdraft water transportation is
the nost fuel efficient node of transportation for noving bul k
raw materials, is the |east energy i ntensive nethod of freight
transportati on when noving equival ent anpbunts of cargo, and
consunes | ess energy than alternative nodes. O these studies
two of the nost conprehensive and informative have been done by
the U S. Congressional Budget Ofice (CBO and S.E Eastnan.



The major finding of the CBO study was that, in ternms of energy
efficiency for different nodes of transportation, inland barges
were the nost efficient:

VEASURES OF FREI GHT ENERGY EFFI Cl ENCY (i n)
BTUs per net ton-mle

Operating Li ne- Haul Modal
Mode Energy al/ Energy b/ Energy c/
Rail - Overall 660 1,130 1,720
Unit Coal Train 370 590 890
Truck - Average
Intercity 2,100 2, 800 3,420
Barge - Overall 420 540 990
Upst ream 580 700 1, 280
Downst r eam 220 340 620

NOTE: Net ton-mles includes weight of carqo onlv,
excluding carrying unit(s): -

al Prggulsion energy including refinery |osses.

b/ Conbi nes operating energy wth maintenance energy,
vehi cl e manufacturing energy, and construction energy.

cs Adjusts line-haul energy for circuitry.

SOURCE: CONGRESSI ONAL BUDGET OFFI CE, U.S. CONGRESS, ENERGY USE I N
FREI GHT TRANSPORTATI ON, WASHI NGTQN, DC, FEBRUARY 1982,
pp. 10.



The Eastman study found "bar%e transportation to be the nost fuel
efficient nmethod of noving the raw materials and sem -fini shed
products needed by the nation's econony.” Data for average barge
energy intensiveness showed a range of between 270 BTUs and 350
BTUs per ton-mle, well below the range of 650 BTUs to 750 BTUs
per ton-nmile for rail. []]

A study done by the RAND Corporation determned that, on the
average, water carriers consume 500 BTUs of energy per ton-mle,
the | owest of any node. Rai|l was next |owest, wth 750 BTUs
per ton-mle, and trucks wth 2,400 BTUs per ton-mle.
Cbnvertin% these nunbers from BTUs to gallons shows that water
carriers burn about 3.6 gallons of fuel per 1,000 ton-mles of
cargo nmoved. In other studies, individual water carriers
reported consunption rates of 2.92 and 2.99 gallons on the sane
basis, which would indicate that water carriers require
approximately 410 BTUs to nove a ton-mle of freight -- even
Iowfr than the Rand findings and nore in line with the Eastman
stuay.

An anal ysis of 12 different studies of rail and water efficiency
shows that the average BTU expended per revenue ton-mle is 433
for water transport and 696 for rail transport.

In terns of capacity, a 1,500-ton barge carries as nuch as
fifteen loo-ton junbo hopper rail cars or sixty 25-ton trailer
trucks (see Fig. 1). A standard barge is 195 feet long; the
fifteen rail cars would be 825 feet [ong; and the sixty trucks
woul d be over a half mle long. A typical size barge tow
consists of fifteen barges that has a capacity of 22,500 tons and
i's approximately one-quarter mle in length. The equival ent _
capacity of the other nodes would be two hundred twenty-five rai
cars neasuring two and three-quarters mles |long, and nine

hundred 25-ton trailer trucks stretching 36 mles -- assum ng 150
feet between trucks. To nove this 22,500 tons one mle would
t ake 44 gallons of diesel fuel by water, 111 gallons by rail, and

381 gal lons by truck.

FIG 1

CARGO CAPACITIES
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Most studi es have concluded that water transportation is nore
economcal in its use of energy per ton-mle transported than
either rail or truck, consumng significantly less fuel to do the
sane job. The energy cost per ton mle for truck is at |east

four tinmes greater than rail, and five tinmes greater than water
transport. VWile inland water transport requires 3.15 gallons of
fuel per one thousand ton-nmles of freight, rail freight requires
4.21 gallons, or 33 percent nore that barges, and truck freight
requires 8.33 gallons or 164 percent nore than barges. ]

The East man studggshoms that the distance one gallon of fuel can

move one ton is mles by truck, 202 mles by train, and
514 mles by water (See Fig. 2).

FIG 2

RELATIVE ENERGY EFFICIENCIES
1 T
Truck59 é es i

Rail 202 Miles {

Inland Barge 514 Miles
t 1 L l l

100 200 300 400 500 600
Number of Miles One Ton Can be Carried
Per Gallon of Fuel

Thi s nodal conparison of fuel consunPtion on a ton-mle per

gal lon basis reveals that a semtrailer on the highway carries
somewhat | ess than 300 pounds per horsepower; a 175-car trainload
of iron ore carries about 4,500 Eounds per horsepower; and a
5,600 horsepower towboat is capable of propelling sone

30,000 tons of cargo, which is equivalent to about 10,700 pounds
per horsepower.
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In considering the choice of alternative transportation nodes,
one question that should be addressed is whether cargo that is
shifted fromone node to another will result in greater energy
consunption by the less fuel-efficient node? This is a natura
concern in view of the fact that, in 1991, the conmercial freight
transportation sector grall and water only) accounted for

32.5 billion gallons of distillate and residual fuel oil sold in
the U S, a level of consumption that is likely to grow due to an
i ncreasing use by this sector.

t is inmportant to note that the energy efficiency of barge
ransportation results in other environmental benefits besides
he obvious fuel savings. As a consequence of being |ess energy
intensive than other nobdes, on a ton-mle basis water transport
al so produces less air pollution, -- and is usually guieter.

The |ess energy used, the less air pollution produced.

I
t
t

Wth the nation's conservation goals being driven by both energy
efficiency and environmental concerns, and the future of
transportation closely linked to the future of world energy,
BO|ICIeS i nvol ving both energy and environnental goals should not
e developed in isolation. The use of energy by the different
modes of freight transportation has becone of increasing concern
in setting transportation policy. For comrercial freight
transporters, therefore, conserving energy and concern for the
environnent are factors that are interrel ated.

As consuners of energy in the United States, the commerci al
transportation sector is alnost totally dependent on petrol eum
fuels. In 1991, 65 percent of all petroleum products in the form
of distillate and residual fuel oil, was consuned in this country
by the commercial freight transportation sector. Consequently,

it has a vested interest in conserving energy resources wile

m ni m zing environnental problens resulting fromits use of

petrol eum
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SAFETY

Transportin% freight in today's environnental climte nmeans
accepting the responsibility to transport it safely, and water
transport has the fewest nunbers of incidents, fatalities, and
injuries of any surface node.

The inland water transportation environment, with its sl ow
transit speeds, is relatively mld, and shock and vibration

| evel s, ich are danpened out by the cushioning effect of the
waterway itself, are not nornally considered a problem

The comodities on which our lives and |ivelihood depend have to
be transported by one node or another, and shallowdraft water
transportation offers definite advantages. One is that water
transport is significantly safer. H ghway trucking is internixed
intraffic with autonobiles and, in urban areas, with

pedestrians. Rail cars are susceptible to accidents, often times
resulting in a loss of cargo, because rail shipments typically
involve a large nunber of massive units traveling at high speéd
ina single line. If an accident occurs, the result is often a
multiple collision involving a nunber of rail cars of sizable -
mass and speed causing severe danage. River barges, however
share their right-of-way nostly with pleasure craft that operate
primarily both in warner weather and during daylight hours.

Wiere barges are generally confined to a narrow channel in the
river, pleasure boats range the full width of the river, and
their speed and maneuverability allows themto steer clear of the
barge tow s path. In addition, the barge industrY has taken an
active role I n educating ﬁleasure boaters on safely coexisting
with commercial vessels through its Lifelines program Bar ge
transportation operates in a waterway environnent that has Tew
crossing junctures and is relatively renote from popul ation
centers -- all factors that tend to reduce both the nunber and
severity of casualty incidents.

An i ndependent nodal safety study of transporting bul k hazardous
subst ances prepared for the Maritime Adm nistration, found that

barge spills occur nuch less often than spills fromeither tank

trucks or tank cars. pl

Several theories help to explain relative spill frequency. The
expected nunber of accidents is directly related to the nunber of
nodal units required to transport a certain anmount of tonnage.
Barges, because of their much larger capacity, require far fewer
units than either rail or truck to nove an equival ent anmount of
cargo, and therefore, have proportionately fewer accidents.

Also, design features such as double-hulls, bolted flanges,
automati c shutdowns, and various spill containnment devices help
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reduce the likelihood of a spill. In the early 197Cs, one barge
conpany began equi pping its I nland barges w th six-inch
guardrails to contain deck spills. This feature has proven so
effective that the Coast Guard now requires it as standard

equi prent on all such barges.

Anot her factor that should further reduce the likelihood of spill
incidents is recent legislation that requires new inland tank
barges carrying liquid cargoes to be built with a double hull

The G| Pollution Act of 1990 requires the Phase-out of
single-hull tank vessels carrying oil in bulk and prohibits
operation of tank vessels |ess than 5,000, gross tons as of
January 1, 2015. The inland tank barge industry is, and has
been, well aware of the need to protect the environnent, and has
been noving in this direction for sone tine now. For exanpl e,
over the last ten years (1984-1993), of the 271 inland tan
barges built, only one was of single-hull construction! []]

Perhaps the primary reason for the infrequency of barge spills is
t he existence of extensive training prograns, and the
docunentation, |licensing, and testing of all people involved in
handling liquid products.

There is a difference of opinion as to whether it is safer to
nove hazardous cargoes in one big package or in many snaller
ones. Is it safer to have a | o-barge tow of styrene passing
under all the bridges that cross the Lower M ssissippl or to have
t hat same cargo carried by a 150-car train passing through
downtown St. Louis? Modst chemicals transported by water nove in
single 10,000 barrel barges that are mxed with dry cargo barges
in the same tow. Mst barge |ines have rules that govern the

pl acenent of chem cal barges in their tows; the nore hazardous
the chemical, the nore strict the placement rules are. For
exanple, a chlorine barge is always surrounded by dry cargo
barges while a styrene barge might only be excluded fromthe
corners of a tow. The point is, these barges can be protected in
tows, an opportunity unavailable to rail and truck.

Wi | e argunments can be made for either opinion, on average, the

environnent of the waterway system places nore room between it
and the surroundi ng popul ation/property than either rail or

truck. Since the right-of-way for both rail and truck is
narrower than that for the waterways, except for canals and

| ocks, the potential for inmpact on people and property is usually

greater for these other nodes.  Confirming this point, the study
ﬁrepared for the Maritinme Adm nistration found that the relative
uman exposure index was higher for truck and substantially

hi gher for rail than that for water. B
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In the case of cargoes with special hazards that are shipped by
water, the U S. Coast Quard requires that only personnel who are
fully l'icensed tankernen be all owed onboard tank barges, and
that they have an understanding of the cargo's hazards. There
are inherent risks in shipping by barge, but according to U S
Coast Quard statistics, water transport is the safest and nost
regul ated formof transportation and has fewer accidental spills
or collisions than any other node. This excellent record is
directly attributable to both exacting operational safeguards

i nposed by the carriers thenselves as well as strict
federal | y-mandated inspection standards.

There is little public awareness of the water transport industry
outside the river communities that it serves. This can be
attributed primarily to the non-intrusive nature of the

i ndustry's operations and its inﬁressive safety record.

One of the primary reasons for this lack of intrusiveness is the
width of nost of the rivers, their location in relation to

popul ation centers, as well as levees and floodwalls
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CONGESTI ON

Most transportation infrastructure is supplied and nmanaged by the
public sector. For exanple, both the Federal CGovernnent and the
states have |ong been involved with the regulation of road

vehicle sizes (wWwdth and | ength) and wei ghts because of the
otential damage and safety costs associated wi th highway use by
arge vehicles.

| ncreasi ng congestion on Anerica's highways and | ocal urban
streets continues to retard the nation's economc vitality. For
some tine now, traffic growth in the U S has far outstripped any
increase in infrastructure capacity, and when traffic demand

exceeds supply, congestion results, leading to delays and safety
probl ens.

Above a certain threshold, traffic congestion has a nunber of
negative inpacts: it curtails the novenent of people and goods,
wast es val uabl e energy resources, increases personal trip tines,
impairs productivity, creates social tension, and damages the
environnment. As traffic congestion increases, the probability of
accidents -- with attendant 1 njuries and/or deaths -- also

I ncreases. Accidents and environnental damage tend to be nost
serious where heavy traffic either noves at high speed or is

| ocked in congestion. Heavily travel ed roads through towns and
in built-up areas can lead to hazardous situations, restrict free
movenent, and disrupt community interaction

Water transport has few congestion problens and sel dom causes
them for others. \Waterway operators encounter little traffic

ot her than pleasure boaters who steer clear of comercia

traffic, and as a rule, each keeps to their "own' area within the
river.

The waterway industry has net the increases in additional cargo
demand, not by building nore towboats of the same size, but fewer
ones W th greater horsepower that are capable of pushing nore
barges at one time. The result is that fewer towboats are doing
nmore wor K. Bi?ger tows are advantageous because they increase
the capacity of the waterway system by reducing the total nunber
of tows. Locks are used nore efficiently because, up to the

| ock's capacity -- usually 15 barges --, a larger tow can | ock

t hrough just as quickly.

This safe, quiet, virtually invisible transportation system has
t he uni que caEabiIity to carry trenendous anounts of cargo.
Except at lock structures that are either obsolete in size or
operational aspects, the waterways have virtually no capacity
restraints, and are far frombeing used to their full extent.
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I n Europe, sone transport experts consider noving containers b
inland waterway as the nost effective and progressive systemo
transport, with virtually no limts on capacity and m ni nal
envi ronnental probl emns.

Like the waterways, rail, because it operates on a dedicated

ri ght-of-way, has no congestion problens of its own, but
increased rail traffic, because of its sheer volune, can cause
serious congestion problenms for others (see LAND USE/ SCCl AL

| MPACT section). Congestion is nuch nore of a problemfor truck
traffic, mainly because it does not operate on a dedicated
right-of -way.

| n addressing the best use of transportation assets, a consensus
of opinion stated "To use the nation's resources nost
effectively, we nust take better advantage of our transportation
infrastructure and services. Many transportation facilities in
the Nation could handle substantially increased traffic,
including . . . many waterways .' P/
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Al RFNO SE POLLUTI ON

Years ago, the problemof air and noise pollution received scant
public attention and aroused little public outcry. But as this
situation becane nore critical, increased air and noise pollution
| evel s have been considered an undesirabl e by-product of
increasing industrialization, and the role of nobile sources in
expandi ng air pollution has received new attention. Sonme of the
nost pervasive and intrusive air and noi se problens result from
the operation of certain transportation systens.

Noi se | evel s have been rising due to increased traffic vol unes,
urban popul ation growth, increased mobility, and the spread of
mechani zat i on. Transportation activity is, by far, the mgjor
source of noise, with road traffic the chief offender, even nore
so than aircraft noise. Air pollution caused by transportation
i ncludes both pollutants directly emtted by engi nes and
secondary pollutants formed by chem cal reaction in the
atmosphere.  Air pollution is caused by a wide variety of
man-made and natural sources, with fuel combustion bel nﬂ t he

| argest contributor. Again, road traffic is, by far, the

dom nant source of pollutant em ssions.

A Corps of Engineers' study determ ned that commercial marine
navi gation, however, has a relatively minor effect on air
quality. Air pollution resulting fromwater transport is far
| ess than truck and is conparable to, or less than, rail,
dependi ng on such variables as terrain, route, etc.

17



The study further analyzed navigation emssions in the St. Louis
region, a major hub of barge activity, shows that waterway
traffic has less of an inpact on air quality as conpared to other
transportati on nodes:

Annual Em ssions For St. louis Air Qualitv
Control Region (In Tons)

EmM ssi on Source Towboat s Q her _ Total Em ssions
Transportation

NOX 3,297 105, 932 433, 637
THC 939 198, 063 295, 124
co 2,101 980, 944 3,852, 753
SOX 462 7,887 1,234, 395
Par t 198 8, 940 354, 672

NOx - Oxides of N trogen
THC - Hydrocarbons

co - Carbon Monoxi de
sox - Oxides of Sulfur
Part - Particul ates

SOURCE: ARMY CORPS OF ENG NEERS, NATI ONAL WATERWAYS STUD?. [L07]

Anot her study by the Canadian National Railways shows that

1,000 pounds of diesel fuel produces 578 cubic feet of major

pol lutants, conposed of: carbon-nmonoxi de (CI?- 123 cubic feet,
oxides of nitrogen (NX)- 337 cubic feet, aldehydes (HCHO -

12 cu. ft., sulfur dioxide (SX)- 12 cu. ft., and hydro-carbons
ép{l- 93 cu. ft. In transporting one mllion tons of cargo,

I eSel trucks would produce 26,500,000 cubic feet of em ssions,
rail 7,440,000 cubic feet, and water 5,600,000 cubic feet. These
figures show that vessels produce 33 percent |ess pollutants than
di esel trains and 373 percent |ess than diesel trucks.

18



In a study prepared by the Environmental Protection Agency (EPA),
the followng air em ssions readings were recorded by node:

EM SSI ONS PRODUCED
Pollutants (in pounds) produced in novinc
one ton of cargo 1,000 mles

MODE HYDROCARBON CARBON MONOXT DE N TROUS OXT DE
TOW BOAT .09 20 .53
TRAI N .46 1 64 1.83
TRUCK . 63 1.90 10. 17

SOURCE: ENVI RONVENTAL PROTECTI ON AGENCY, EM SSI ON CONTROL LAB

Water transport consumes nuch |ess energy per ton-nmile of freight
carried than either rail or truck. This factor, conbined with
the renoteness of the vessel's operating environment from

popul ation centers, substantially reduces the inpact of its
exhaust eni ssions.

Hydr ocar bon vapor em ssions fromtank ships and barges while

| oadi ng or unl oadi ng petrol eum products anount to only about
0.02 percent of all volatile organic em ssions nationally.
Neverthel ess, the U S. Coast CGuard has devel oped regul ations for
the use of vapor control systens to reduce these em ssions, and
the waterway Industry is installing equipnent to neet these
requirements.

Protection of the marine environment frompollution is a najor
concern shared by the barge and tow ng industagjmﬁth bot h Feder al
and State environnental agencies. The Coast Guard has |aw
enforcenent responsibilities relating to the protection of the
marine environnent, and many of its safety regulations for
vessel s have been enacted to serve this purpose.

Additionally, the Cean Air Act of 1990 requires installation of
vapor recovery systens that will reduce em ssions of petrol eum
and petrochem cal vapors on barges designed to carry liquid
cargoes -- a feature that is expected to cost the industry
between $150 and $200 mllion

Eval uation and control of transportati on noise continues to be a
significant issue for the industry. Under the Noise Control Act
of 1972, EPA pronul gated engi ne noi se regul ations for heavy
trucks (over 10,000 pounds) involved in interstate comerce.
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The Act also directed EPA to establish emi ssion regulations for
carriers engaged in interstate commerce by rail. Noise enission
limts and regul ations for |oconotives and railroad cars have
been issued by both EPA and the Federal Railroad Adm nistration.

Little data exists on noise |evels of barge operations, mainly
because they are not considered a problem A study by the

Engi neering Conmttee of the International Association of Geat
Lakes Ports cal cul ated that vessels Eroduced peak noi ses | ower
t han either those produced by a truck operating under normal
conditions or by a standing diesel |oconotive.

Wi le transport systems generally have positive inpacts on a
country's econonmic life, they also have a negative side in terms
of energy consunption, accidents, air, noise, and water
pollution. However, the inland barge industry has nade
significant progress by reducing the negative inpacts of these
el ements over the last two decades, and it is conmtted to
reduci ng both vessel -generated noise and air pollution to an
absol ute m ni num
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LAND USE/ SOCI AL | MPACTS

Wiile trucks and trains, to a degree, operate nuch closer to
popul ated areas, barges quietly make their way along isol ated

wat erways for nost of their trip. The lowprofile barge is one of
the transportation industry's best kept secrets.

Wth sone rail |ines passing through major urban areas, the
attendant noi se inpacts are experienced by nearby residents.

Li kewi se, trucking operations commonly occur in or near
hiﬂh-density popul ation areas that can be disturbing to an

ot herw se reasonably tranquil environment. By contrast, river
barges, for the nost part, have little inpact on

densel y-popul ated areas. Barge transits are relatively infrequent
because of the |arge tonnage noved at one tinme. R ver operations
take place in channels away fromthe shore, and the engines of a
t owboat are usually below the water line, which nuffles the
sound. In addition, |evees and seawalls al so shield residents
gron1tomboat noi se in the sane manner as highway sound barriers
0.

Surface traffic, both road and rail, near residential

nei ghbor hoods contributes to visual, physical, and psychol ogi cal
barriers that can lead to the fragnentation of those

nei ghbor hoods. Reduced social interaction, reduced access to
ot her nei ghborhoods, and increased traffic congestion and/or
changes in traffic patterns are often a result of increased
surface traffic. Traffic congestion can lead to serious

di sruptions of police, fire, and nedical services, as well as
periodic isolation of parts of communities.

Since nost of the right-of-way for water transport is provided by
nature, navigation is less likely than the other transport nodes
to be conpeting with non-transportation uses for |and area,
especially in urban locations. Concerning new |and acquisition
comercial waterway activity preenpts very little |and.

What is true here in Arerica is also applicable in other parts of
the world, especially where the popul ation density is greater.
Nowhere is this nore critical than in Wstern Europe where | and
use is at a ﬁrenlum Transportation experts there have

recogni zed that Europe nust pronote enV|ronnentaIIy friendly
transport nodes, and that |and nodes Probab]y shoul d be taxed
nore heavily than shipping or the rai mays i n order to encourage
a shift to nore environnmentally conpatible fornms of transport.
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After an exhaustive study of transportation policy and the
environment, a report has been issued by the European Conference
of Mnisters of Transport (ECMI) that, anong other things,
recommended that the nmenber countries consider smﬁtching freight
fromroad transport to nore environnmentally friendly nodes an

i ncrease the use of inland waterways. This recomendati on
coincides with the fact that environnental concerns are pronpting
nore European conpanies to use rail and inland waterways instead
of road transport, and sone European chem cal conpanies are
maki ng greater use of the waterways because of their concern for
safety. These are sone exanples that reflect present

envi ronmental concerns in Europe and the current feeling there
about water transportation

A recent study of transport inpacts on the environnent was done
for the twel ve European countries that nmake up the European
Comunity. It conpared, by node, the social costs of air and
noi se pollution, land coverage, construction/mintenance, and
accidents (see Table 1). For all five categories, water
transport had the | east environnmental inpacts. In three of the
categories, viz, noise pollution, accidents, and |and coverage,
wat er transport had little or no inmpact. As a result of this
study, there is a growi ng demand by the nmenber countries that

i nl and navigation should be included in international traffic
managenent since it is far less detrinental to the environnent
than shipping by road.
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ENVI RONVENTAL ASPECTS

Much of the nation's freight is noved internodally, i.e., by nore
than one transportation node. The water node is the link in this
transport chain that usually receives the |east publicity --
which is unfortunate considering the significant contribution
made by waterborne commerce to the econony of the nation.

This is also true for many countries that have major river
systens. These countries realize that their inland waterways are
a val uabl e natural resource, and, consequently, they are aware of
t he savings that investment in waterborne transport can bring.

The benefits to be derived fronwinprovin% their waterways are
significant for both the devel oped and the | ess-devel oped

nations, but the latter may well see the investment of their
scarce funds in waterway devel opnent as one of the quickest ways
to help build their indigenous Industries and to nake the 'great

| eap forward

The environnental inpacts of water transportation var% fromriver
to river and project to proiect, but in nmany cases, the
environment is not noticeably affected by waterway freight
transport. \Were it does have a negative inpact, the effect is
usual [y mnimal.

Because of the concern over the inpacts that the different
transportati on nodes have on the environnment, there has been a

more concerted effort to identify those inpacts. Therefore,
during the last two years, three studies that are simlar in
nature anal yzed the types and | evels of inpacts of a nodal shift

on the environment; viz. what happens if cargo novements are
shifted from one node to another.  Specifically, what would be
the increases in fuel usage, exhaust em ssions, probable

acci dents, traffic congestion, etc. Al three studies conpared
t he same cargoes shipped by different nodes, and concl uded t hat,
ton for ton, vessels have fewer accidents, consune |ess energy,
produce fewer harnful emssions, and are less disruptive to
society in general. These studies' findings show that
transporting bulk conmodities by water is environnentally
conpati bl e, ﬁrovides a nmeans to sustainabl e devel opnent, and that
the use of this environnentally-friendly node should be

encour aged.

There have been other studies that have exam ned water

transport’'s inmpact on the waterway environment. A report
released by the Illinois State Water Survey in 1993 found that
current levels of barge traffic on the Illinois R ver are not

adversely affecting water 3uality in the navigation channel.
This concl usion was reached after "one of the nost anbitious
sanple collection regimens ever, in conbination with rigorous
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| aboratory and quantitative analysis." In fact, the researchers
found "that natural phenonena influenced water quality to a far
greater extent than commercial barge trafflcl'ﬂij

A 1988 study - and a 1993 update - of tank barge novenents on the
Upper M ssissippi River, prepared by the Mnnesota Departnent of
Transportation, show that barges are responsible for tfewer and
smal ler river spills than other nodes or fixed facilities, and
pose little threat to the riverine environment in M nnesota.
Spills from commerci al naV|%athn activities accounted for only
/2 of 1 percent of the total spills into the river. During the
five-year (1988-1992) study period, the towi ng industry handl ed
4.9 billion gallons of liquid cargo; the anount spilled
represents 0007 of 1 percent of what was handl ed.

Al of the studies cited above have reached the sane concl usion:
that transporting |liquid cargo by water has been and continues to
be the safest of the transportation options.

In addition to the many advantages of commercial freight
transportation, there are a numper of coincidental benefits
related to water transportation. Qher major beneficiaries
include recreation, wildlife habitat, flood control, public water
supply, irrigation, industrial use, and econom c devel opnent.

W R_regard to this |ast factor, water transport, in sone rural
sections of the country, has played a major role in generating
econom ¢ activity, enploynent, and incone. Frequently, the
benefits resulting fromthese other purposes are as | nportant as
the waterway itself.

One specific benefit of waterways is that they can interact with
nature as a good environmental neighbor. For exanple, in the
process of building waterway projects, e.g. a new lock and dam
provi sions are nmade to preserve, enhance, and create wetland and
aquatic habitats. National wildlife refuges and designated areas
along the rivers are home to many species of fish and wldlife,
and are used by mllions of mgratory and resident birds. To
cite just one exanple, a marshland was created using disposable
material froma dredged channel that has becone a winter hone for
sone of the world's remaining 142 whoopi ng cranes on Aransas
National WIldlife Refuge in Texas. Wth miniml ecologica

i npact and uni que environnmental conpatibility, water transport is
consi dered by many to be the nost environnentally friendly form
of surface transportation.

In a 1992 National Geographic article describing the opening of
the Main-Danube canal in Germany, the manager for the project was
quoted as saying, "Transporting bulk goods by water is cheaper,
cleaner, and nore energy efficient than by any other neans.”
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The article also cites a nunber of favorable inpacts fromthe
canal : acting as an econom ¢ spur to the region; providing flood
control; allowing the transfer of water fromone area where
sur)f)ll_es are plentiful to another that is water-poor; diluting
pol [ution in the Main River by punmping in cleaner water from the
Danube; and providing recreational opportunities both along the
canal and on several new artificial [akes. Al of these inpacts
can be viewed as incidental benefits that are in many ways as
inportant as the canal itself.
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CONCLUSI ON

There is a grow ng national conmtnent to the restoration and
preservation of our environnent, including the conservation of
natural resources and a focus on better land uses. As part of
this commtnent, one of today's primary concerns is the extent to
whi ch the environnent can absorb our generated wastes.

The conpani es that nmake up the barge and tomﬁn%_industry have a
reputation for a strong environnental stewardship and are _
dedi cated to inproving the conpatibility of their operations with
the environnent in an effort to elimnate environmental incidents
and reduce environnental hazards to an absolute mninum  This
conmtnent is evidenced by the follow ng fundanental principles
that these operators have established:

-- Make environnmental protection a priority in business
pl anni ng.

- Mai ntain active and effective environnmental policies and
prograns designed to protect the environnent.

- - Conduct busi ness and operate and naintain vessels and
facilities in a manner that protects the environnent, as
well as the safety of its enployees and the public.

-- Devel op and inplement conpany prograns that address
education, training, and communications of environnenta
policies and procedures. Enphasis will be placed on the

I nportance of strict conpliance with federal, state, and
| ocal laws and regul ations regarding marine safety and the
envi ronment .

— Mai ntai n and update ener?ency response plans that allow the
conpanies to respond swiftly to environnmental incidents and
mnimze environnental damage.

-- Actively participate with governnment and ot her interested
parties in creating responsible | aws, regulations, and
prograns that safeguard the environment.

- - Seek out and respond to proposed environnmental, matters or
concerns from either public or private sectors.

-- Strive to reduce vessel -generated waste and em ssions by
i mproving operating procedures.
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_ Work in Partnershlp wi th manufacturers shippers, and
vendors to enhance safe transportation of products and the
managenent of carﬂo resi dues and cl eani ng wast es
assoCiated with the transportation of cargoes.

Pol lution control, protection and enhancenent of the environnent,
and mai ntenance of the ecol ogical bal ance have | ong been nmjor
concerns of the waterway industry. Barge operators adopted the
position years ago that it favored, supPorted, and woul d
aggressively work to prevent and control its share of pollution
even though authorities agree that its portion is negligible.

The industry is constantly reinforcing that conmtnent.
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