
W ater bodies worldwide are being invaded by non-native
aquatic species.  One of the primary vectors for these aquatic
nuisance species invasions is ballast water.  Aquatic nuisance

species can be present in ballast water of vessels without cargo (and therefore
with full ballast tanks), as well as in residual ballast of fully-loaded ships.

Many species may seem too large to be transported by ballast water.  Eggs,
larvae and fully developed microscopic organisms, however, may be the ideal
size to be sucked into a ballast tank and transported to the next port of call.
Under the right conditions and without natural predators and parasites,
non-native populations can increase dramatically, threatening or displacing
native species and radically changing the natural ecosystem.  Once estab-
lished, aquatic nuisance species are difficult to manage and nearly impos-
sible to eliminate.

The economic impacts of established nuisance species can be staggering.  For
example, researchers estimate that municipal and industrial water users in
the U.S. spent more than $2 billion during the 1980s and 1990s keeping
water intakes from being clogged by zebra mussels.  Throughout the world,
commercial and recreational fisheries have sustained economic losses from
the decline of native fishes caused, in part, by exotic species invasions.

As part of the shipping industry, you can help prevent the introduction and
spread of aquatic nuisance species by acting on the information presented in
this brochure.

DID YOU KNOW?
• The Great Lakes have

been invaded by 160
known species.  More
than half of these species
have been introduced
since 1960, with
approximately one new
species arriving each
year.

• Every hour, an average
of more than 2 million
gallons of ballast water
is released into U.S.
waters.

• It is estimated that on
any one day more than
3,000 species of
freshwater, brackish and
marine organisms may
be transported in ballast
water of ocean-going
vessels around the world.

• Large water users in
the Great Lakes basin
alone spent $120
million for control of
the zebra mussel from
1989 to 1994.

• Purple loosestrife, a non-
native wetland plant, is
spreading at a rate of
>284,000 acres per year.
It now occurs in 48 states
and costs $45 million per
year in control costs and
forage losses.

• Researchers estimate that
the amount of residual
ballast water and slop in
ballast tanks of fully loaded
vessels plying the
Great Lakes ranges from
59 to 468 metric tons per
vessel.
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REGULATING BALLAST WATER
For the international shipping community, the Marine Environmental
Protection Committee of the United Nations International Maritime
Organization (IMO) has developed voluntary ballast management guidelines.

In the U.S., however, the principal legislation controlling the discharge of ballast water
is the Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990
(NANPCA) and the National Invasive Species Act of 1996 (NISA), which reauthorizes
NANPCA.  In addition to encouraging all ships to follow voluntary, precautionary
measures, this legislation requires all vessels carrying ballast water into U.S. waters to
keep records and provide written information to the U.S. Coast Guard.

For ships destined for the Great Lakes or upper Hudson River, this legislation also
requires an exchange of ballast water >200 miles from shore in at least 2,000 meters of
water, retention of ballast water on board, or use of approved, alternative ballast water
management methods.   Compliance is enforced by the U.S. Coast Guard; failure to
comply can result in civil penalties.

                  PROGRAMS

Provisions

Requires ballast water management x
(e.g., open ocean exchange)

Recommends ballast water management x x

Contains safety and other exemptions x x x

Applies to domestic intrabasin/coastal voyages

Allows alternative treatment methods, x x x
if approved

Requests a ballast management plan x x

Reporting

Required for voyages from outside the EEZ x x

Electronic submission form x

Verification and Enforcement

Allows for sampling to verify management x x
activity

Includes penalty for non-reporting x

Includes penalties for non-compliance x
with management requirements

International
Maritime

Organization
U.S. National Great Lakes

BALLAST WATER MANAGEMENT

For more information contact:

Illinois-Indiana Sea Grant College Program
Patrice Charlebois
Biological Resources Specialist
847-872-8677
charlebo@uiuc.edu

Sea Grant Nonindigenous Species Site
http://www.sgnis.org

Northeast-Midwest Institute
http://www.nemw.org/biopollute.htm

Smithsonian Environmental Research
Center National Ballast Water
Information Clearinghouse
http://invasions.si.edu

ANS Task Force, An Intergovernmental
Partnership
http://www.anstaskforce.gov/ballast.htm

Great Lakes Information Network
http://www.great-lakes.net/envt/flora-fauna/
invasive/invasive.html#ballast

Sea Grant Marine Invasive Species Team
(MIST) Program
http://seagrant.orst.edu/mist/index.html

West Coast Ballast Outreach Project
California Sea Grant Extension Program
http://ballast-outreach-ucsgep.ucdavis.edu

Reporting forms, instructions, regula-
tions and additional educational
materials are available from:

U.S. Coast Guard Ballast Water
Management Program
http://www.uscg.mil/hq/g-m/mso/mso4/ans.html

Commandant, Environmental Standards
Division
(G-MSO-4)
2100 Second Street, SW
Washington, DC 20593
202-267-0500

For additional copies of this brochure
contact:

Illinois-Indiana Sea Grant College Program
University of Illinois
63 Mumford Hall
1301 W. Gregory Drive
Urbana, IL 61801
217-333-9448
goettel@uiuc.edu
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I N V A S I V E  S P E C I E S

BALLAST MANAGEMENT TIPS
The U.S. Coast Guard has issued mandatory requirements and volun-
tary guidelines to be used by vessel operators to control the spread of
aquatic species.  You can help control invasions via ballast water by
taking preventive action.  The following measures will help minimize
the uptake, transport and release of harmful aquatic organisms.

PERFORM OPEN OCEAN BALLAST
EXCHANGE
During open ocean exchange, ballast water
containing organisms from freshwater (or
brackish water) sites is replaced with open
ocean water containing species that will not
thrive in freshwater.  Federal law requires
ships entering the Great Lakes from outside
the Exclusive Economic Zone (EEZ) to
exchange ballast water at sea or follow other
specified management practices.

KEEP RECORDS OF BALLASTING
OPERATIONS
Masters of all vessels carrying ballast water
into U.S. waters after operating beyond the
EEZ, unless specifically exempted, are
required to keep records and provide written
information to the U.S. Coast Guard.  While
reporting allows the Coast Guard to monitor
and evaluate ship ballasting operations, it also
provides researchers with the data necessary
to better understand shipping practices.
Increased understanding of these practices
will lead to improved ballast water manage-
ment techniques.

REDUCE INVASIONS VIA HULL
AND ANCHOR FOULING
Non-native species can attach to hulls, and
the piping and walls of ballast tanks and
should be removed and disposed of properly
on a regular basis.  Additionally, anchors and
anchor chains should be rinsed during all
retrievals to prevent transport of nuisance
species from their point of origin.  Both ship
and barge operators can help prevent the
spread of invasive species by implementing
these guidelines.

MINIMIZE BALLASTING IN PORTS
AND NEARSHORE AREAS
Ballast water is one of the primary mecha-
nisms by which aquatic nuisance species have
been introduced into North American waters.
It is also a mechanism by which these species
have been moved within the Great Lakes.
Reducing the amount of ballast water
transported from ports and nearshore areas,
however, will reduce the number of potential
invaders discharged at the next port.  This can
be done by minimizing uptake from ports and
nearshore areas, or by exchanging ballast in
deep, offshore waters during intra-lake
voyages.  Preventing new invasions and intra-
basin transfer of established species are key to
maintaining the health of the Great Lakes.

AVOID BALLAST UPTAKE AT NIGHT
Some organisms that live on the bottom, or
low in the water column during the day, rise
in the water column at night to feed or
reproduce.  Limiting ballast uptake to daylight
hours can reduce the likelihood of these types
of organisms being entrained in ballast water.

AVOID BALLAST UPTAKE IN
“HOT SPOTS”
“Hot spots” are water bodies that are
particularly infested with non-native species,
have toxic algal blooms, are contaminated by
sewage outfalls, or carry a waterborne disease
such as cholera.  Ballast uptake from these
areas can facilitate spread of harmful
organisms.  Scientists and managers are
working to identify global “hot spots” so that
vessel operators can avoid them; Great Lakes
“hot spots” of non-native species infestations
include most of the major ports.

AQUATIC NUISANCE SPECIES
Aquatic nuisance species include a variety of organisms–fish, invertebrates, plants
and even pathogens such as cholera–that come from every type of water–fresh,
brackish and marine–and have all types of impacts–economic, environmental and
societal.  Some species arrive attached to ship hulls, and others are introduced via
ballast water.  Most of these species do not survive in the new environment.  A few,
however, become successful invaders because they are hardy, aggressive and prolific
organisms that disperse rapidly and dominate native species.  The Great Lakes and
other North American waterways already are home to hundreds of successful
invaders and more species are poised to invade.  Systems around the world are under
similar threat by non-native species.

ZEBRA MUSSEL
(Dreissena polymorpha)
This fast-spreading, hungry filter-feeder arrived
in the Great Lakes from Eurasia in the mid-
1980s.  It has since spread to all of the Great
Lakes and to an increasing number of inland
waterways in the United States and Canada.
In rocky areas of the Great Lakes, average
densities of 10,000 mussels per square meter
are common.  Such densities, combined with a
high filtering capacity, have led to severe
depletions in phytoplankton populations in
some areas of the Great Lakes.  Depletion of
this link in the food web has had serious
impacts on organisms that rely on phytoplank-
ton as their primary food source.

ROUND GOBY
(Neogobius melanostomus)
The round goby was introduced into Lake St.
Clair in the late 1980s via ballast water.
Native to Eurasia, this bottom-dwelling fish is
now found in all of the Great Lakes, in several
inland rivers and even in waterways of the
Mississippi River basin.  They are aggressive,
voracious feeders that can forage in total
darkness.  The round goby takes over prime
spawning sites traditionally used by native
species such as the mottled sculpin.  In some
areas that gobies now inhabit, the mottled
sculpin has completely disappeared.

CHOLERA BACTERIA
(Vibrio cholerae)
A cholera epidemic, starting in Indonesia in
1961, circled the globe aided by the transport
of ballast water.  Human health and Alabama’s
shellfish industry were threatened when the
bacteria reached the U.S.  In the early 1990s,
ship’s ballast again brought a strain of this
deadly, waterborne disease from South
America to the Gulf of Mexico.

SPINY WATER FLEA
(Bythotrephes cederstroemi)
The spine of this small, predacious crustacean
makes up about 80% of its total length.  First
introduced into Lake Huron in 1984 with ballast
water discharge, it now infests all of the Great
Lakes and several inland lakes in Michigan and
southern Ontario.  The spiny water flea directly
competes with zooplanktivorous fish for food.
This competition, combined with its rapid
reproductive rate and general lack of predators,
have allowed the spiny water flea to play a
significant role in altering the food webs of the
Great Lakes.

CHINESE MITTEN CRAB
(Eriocheir sinensis)
The Chinese mitten crab has made several North
American appearances.  It was found in the Detroit
River in 1965, Lake Erie in 1973, the Mississippi
River in 1987 and in San Francisco Bay in 1992,
the only habitat in which it has become estab-
lished.  In California, migrating crabs have clogged
and disrupted the state’s water delivery facilities
and fish salvage operations.  In Europe, it has
caused millions of dollars in damage to water-
ways.  The mitten crab is a potential human health
hazard as it can be a host for the Oriental lung
fluke, a parasite that causes tuberculosis-like
symptoms in humans.  So far, the fluke has not
been found in any North American crabs.

NORTH AMERICAN COMB JELLY
(Mnemiopsis leidyi)
A voracious, plankton-eating, comb jelly common
to the Atlantic Coast of North America was
introduced into the Black Sea and Sea of Azov in
the early 1980s.  It underwent a gigantic bloom in
the late 1980s causing severe economic and social
impacts.  The cost to the Black Sea fisheries is
estimated at $250 million, and anchovy fisheries
in the Sea of Azov have collapsed.
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aquatic species.  One of the primary vectors for these aquatic
nuisance species invasions is ballast water.  Aquatic nuisance

species can be present in ballast water of vessels without cargo (and therefore
with full ballast tanks), as well as in residual ballast of fully-loaded ships.

Many species may seem too large to be transported by ballast water.  Eggs,
larvae and fully developed microscopic organisms, however, may be the ideal
size to be sucked into a ballast tank and transported to the next port of call.
Under the right conditions and without natural predators and parasites,
non-native populations can increase dramatically, threatening or displacing
native species and radically changing the natural ecosystem.  Once estab-
lished, aquatic nuisance species are difficult to manage and nearly impos-
sible to eliminate.

The economic impacts of established nuisance species can be staggering.  For
example, researchers estimate that municipal and industrial water users in
the U.S. spent more than $2 billion during the 1980s and 1990s keeping
water intakes from being clogged by zebra mussels.  Throughout the world,
commercial and recreational fisheries have sustained economic losses from
the decline of native fishes caused, in part, by exotic species invasions.

As part of the shipping industry, you can help prevent the introduction and
spread of aquatic nuisance species by acting on the information presented in
this brochure.

DID YOU KNOW?
• The Great Lakes have

been invaded by 160
known species.  More
than half of these species
have been introduced
since 1960, with
approximately one new
species arriving each
year.

• Every hour, an average
of more than 2 million
gallons of ballast water
is released into U.S.
waters.

• It is estimated that on
any one day more than
3,000 species of
freshwater, brackish and
marine organisms may
be transported in ballast
water of ocean-going
vessels around the world.

• Large water users in
the Great Lakes basin
alone spent $120
million for control of
the zebra mussel from
1989 to 1994.

• Purple loosestrife, a non-
native wetland plant, is
spreading at a rate of
>284,000 acres per year.
It now occurs in 48 states
and costs $45 million per
year in control costs and
forage losses.

• Researchers estimate that
the amount of residual
ballast water and slop in
ballast tanks of fully loaded
vessels plying the
Great Lakes ranges from
59 to 468 metric tons per
vessel.
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REGULATING BALLAST WATER
For the international shipping community, the Marine Environmental
Protection Committee of the United Nations International Maritime
Organization (IMO) has developed voluntary ballast management guidelines.

In the U.S., however, the principal legislation controlling the discharge of ballast water
is the Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990
(NANPCA) and the National Invasive Species Act of 1996 (NISA), which reauthorizes
NANPCA.  In addition to encouraging all ships to follow voluntary, precautionary
measures, this legislation requires all vessels carrying ballast water into U.S. waters to
keep records and provide written information to the U.S. Coast Guard.

For ships destined for the Great Lakes or upper Hudson River, this legislation also
requires an exchange of ballast water >200 miles from shore in at least 2,000 meters of
water, retention of ballast water on board, or use of approved, alternative ballast water
management methods.   Compliance is enforced by the U.S. Coast Guard; failure to
comply can result in civil penalties.

                  PROGRAMS

Provisions

Requires ballast water management x
(e.g., open ocean exchange)

Recommends ballast water management x x

Contains safety and other exemptions x x x

Applies to domestic intrabasin/coastal voyages

Allows alternative treatment methods, x x x
if approved

Requests a ballast management plan x x

Reporting

Required for voyages from outside the EEZ x x

Electronic submission form x

Verification and Enforcement

Allows for sampling to verify management x x
activity

Includes penalty for non-reporting x

Includes penalties for non-compliance x
with management requirements
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Patrice Charlebois
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847-872-8677
charlebo@uiuc.edu
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Smithsonian Environmental Research
Center National Ballast Water
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ANS Task Force, An Intergovernmental
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http://www.great-lakes.net/envt/flora-fauna/
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Sea Grant Marine Invasive Species Team
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http://seagrant.orst.edu/mist/index.html

West Coast Ballast Outreach Project
California Sea Grant Extension Program
http://ballast-outreach-ucsgep.ucdavis.edu

Reporting forms, instructions, regula-
tions and additional educational
materials are available from:

U.S. Coast Guard Ballast Water
Management Program
http://www.uscg.mil/hq/g-m/mso/mso4/ans.html
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