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EXECUTIVE SUMMARY

Since the European colonization of North America, alarge number of nonindigenous
species have been introduced into the United States as aresult of human activities. In the
past decade, several nonindigenous aquatic species, including the zebra mussel, ruffe and
Asian clam, have been unintentionally introduced into the United States with substantial,
immediate effects on human activities and the receiving ecosystems. The rate of
introductions into the Great L akes has increased with the expansion of human population
and development in the Basin.

In response to the zebra mussel infestation and other concerns about nonindigenous
aguatic species introductions, the Nonindigenous Aquatic Nuisance Prevention and
Control Act (Act, 16 U.S.C. 4701-4741) was enacted in 1990. It provides an
intergovernmental mechanism for the development of a cooperative national program to:

« reducetherisk of or prevent the unintentional introduction and dispersal of
nonindigenous aquatic species that may be nuisances;

e ensure prompt detection of the presence of and monitor changes in the distribution
of nonindigenous agquatic species; and

e control established aguatic nuisance speciesin a cost-effective, environmentally-
sound manner.

An Aquatic Nuisance Species Task Force (Task Force) co-chaired by the U.S. Fish and
Wildlife Service and National Oceanic and Atmospheric Administration was established
to coordinate governmental efforts related to nonindigenous aquatic species in the United
States with those of the private sector and other North American interests. The Task
Force consists of seven Federal agency representatives and eight ex officio members
appointed by the Co-chairs to represent non-Federal governmental entities.

This report presents the cooperative Aquatic Nuisance Species Program (Program)
adopted by the Task Force. The Program addresses al new nonindigenous aguatic
species activities that are conducted, funded, or authorized by the Federal Government,
except those involving intentional introductions. It seeks to complement effective
existing nonindigenous species activities rather than supplant them. To achieveits three
goals, the Program consists of three essential elements as well as several supporting
elements and related activities:

CORE ELEMENTS

Prevention: Establish a systematic risk identification, assessment and management
process to identify and modify pathways by which nonindigenous aquatic species can be
introduced and spread.

Detection and Monitoring: Create a National Nonindigenous Aquatic Nuisance Species
Information Center to coordinate efforts to detect the presence and monitor distributional



changes of all nonindigenous aguatic species, identify and monitor native species and
other effects, and serve as arepository for that information.

Control:The Task Force or any other potentially affected entity may recommend
initiation of a nonindigenous aguatic species control program. If the Task Force
determines, using a decision process outlined in the Program, that the speciesisa
nuisance and control is feasible, cost-effective and environmentally-sound, a control
program may be approved.

SUPPORT ELEMENTS
Research

a. Research Coordination: Coordinate nonindigenous species research to ensure
identification of comprehensive, high priority research needs that support the
central elements of the Program and other regional and national concerns.

b. Research Protocol: Established and being implemented to prevent the introduction
or spread of nonindigenous aquatic species as a result of research authorized
under Subtitle C of the Act.

c. Research Grants: Allocate funding for competitive university research grants
consistent with national needs and priorities.

Education: Encourage and facilitate efforts to inform and educate a wide range of
audiences about potential problems associated with the unplanned introduction and
spread of nonindigenous species and ways to prevent introductions and dispersal of and
to control aguatic nuisance species.

Technical Assistance: Ensure coordinated application of existing capabilities.
ZEBRA MUSSEL PROGRAM

National Program: Ensure coordination among the wide range of governments and
other entities and interests addressing this infestation and timely synthesis and
dissemination of information about zebra mussel control, including protection of native
species and ecosystems likely to be adversely effected.

Public Facility Resear ch and Development Program: U.S. Army Corps of Engineers
for the Assistant Secretary of the Army for Civil Works is developing methods to prevent
and control infestations associated with public facilities.

RELATED ACTIVITIES

State Aquatic Nuisance Species M anagement Plans and Grants: Plans submitted by
States are reviewed using guidelines to be devel oped. Funding for matching grants for the
States to implement approved management plans has not yet been requested or
appropriated.



Ballast Water and Shipping Initiatives: Voluntary ballast exchange or treatment
guidelines for ships entering the St. Lawrence River from the high seas were jointly
issued by the U.S. and Canadian Coast Guardsin March 1991. Mandatory ballast water
management regulations for vessels entering U.S. portsin the Great Lakes after operating
on the high seas took effect on May 10, 1993, at the beginning of the Great Lakes
shipping season. To minimize the risk that ruffe will spread from western Lake Superior,
the Great Lakes shipping industry adpopted a voluntary ballast water management plan in
1993. Regulations to prevent the introduction of aguatic nonindigenous species into the
freshwatwer portion of the Hudson River which is connected to the Great Lakes through
the Erie Canal were proposed, in response to 1992 amendments to the Act, in June 1994.

A study to evaluate introduction of nonindigenous species by shipping into U.S. waters
other than the Great L akes has been completed and is undergoing Administration review
before being submitted to the Congressin early 1994. A companion study of the
environmental effects of ballast water discharges on U.S. waters and areasin U.S. waters
where ships can safely exchange ballast water will be initiated in the Spring of 1994 and
completed by mid-1995. After human cholera was detected in the ballast water of several
vessels entering ports on the Gulf of Mexico in the Fall of 1991, the U.S. Coast Guard
published International Maritime Organization ballast water guidelines and requested
voluntary compliance by mariners who enter U.S. waters. A study of options for
controlling the introduction of nonindigenous species through ballast water is expected to
be completed in 1994.

Biological Study: A comprehensive effort to document and compare the ecological,
economic, and other relevant effects--both positive and negative--of a substantial sample
of nonindigenous aguatic organisms in selected geographic areas was initiated in 1993.

Management of responsibilities mandated to the Task Force is an important consideration
in light of itsinteragency nature and the traditional roles of the Federal agencies
involved. Implementation of the Program will be a cooperative effort with States, Tribes,
local governments, non-governmental entities, and other countries. To the greatest extent
possible, implementation will build on and fill gaps in effective existing activities and
programs rather than supplanting them. Although responsibilities are assigned to the Task
Force that are agency specific, implementation will be assumed by individual agenciesin
line with their specific mandates, priorities, expertise and funding. Potential participation
by avariety of Federa agencies and other entitiesis suggested. The need for
comprehensive, continuing evaluation of the effectiveness of the Program is highlighted.

Other requirements of the Act, including the Intentional Introductions Policy Review,
listing of the zebra mussel asinjurious wildlife, and development of a Brown Tree Snake
Control Program do not relate to the Program and are addressed independently. However,
the research protocol requirements apply to the Brown Tree Snake Control Program.



INTRODUCTION

Since the European colonization of North America, alarge number of nonindigenous
aquatic species have been introduced into the United States and adjacent waters (Carlton
1990). For example:

o atleast 4,500 species of foreign origin have established free-living populationsin
this country (Office of Technology Assessment 1993);

 thirty-two species of nonindigenous marine organisms were identified in one
small estuary, the South Slough National Estuarine Reserve, in Coos Bay, Oregon
(Carlton 1991);

e atleast 136 nonindigenous aquatic species are present in the Great Lakes (Mills et
al. 1991); and

e morethan 172 exotic vertebrate species, including at least 50 aquatic species,
have become established in the United States (Williams 1987).

The rate of nonindigenous species introductions into the Great Lakes has increased in
several stages since 1810 in response to expansion of human population and devel opment
inthe Basin (Millset a. 1991, Figure 1). Construction of the St. Lawrence Seaway to
provide ocean-going vessels access to the Lakes is a principal reason for the abrupt jump
in the rate of introductions since 1960. Additional introductions into the Great L akes,
including the antipodes snail and an amphipod, are expected (Mills et a. 1993).

In the 1980s, several nonindigenous aquatic nuisance species (ANS), including the zebra
mussel and ruffe, were introduced into the United States as an unintentional consequence
of human activities. Ruffe have begun to spread into western Lake Superior (Figure 2)
while zebra mussels are now found throughout much of eastern North America (Figure 4,
page 37). Effects of these two species on human activities and the receiving ecosystems
have been immediate and substantial.

A brief summary of typical effects on human activities and ecosystems of nonindigenous
species, their benefits and costs to society, and hazards associated with the control of
ANS s presented in Appendix A. To provide an overview of the full range of situations
and consequences, the effects of intentional and unintentional introductions using
examples from United States as well as foreign waters are discussed. In addition, some of
the literature on nonindigenous aquatic species and their effects is summarized.

The harm caused by recent introductions, particularly the zebra mussel, and concern
about a possible increase in the number of unintentional introductions resulted in passage
of the Nonindigenous Aquatic Nuisance

Prevention and Control Act of 1990 (Act, Appendix B). This statute, including minor
amendments in 1992, mandates development and implementation of a comprehensive
national program to prevent and respond to problems caused by the unintentional
introduction of nonindigenous aquatic species into waters of the United States. Although



beneficial consequences are acknowledged,the national program must focus on how to
avoid, minimize and ameliorate future adverse impacts of nonindigenous aguatic species.

This document describes the ANS Program (Program) adopted by the ANS Task Force
(Task Force) established by the Act. Members of the Task Force and its ANS Work
Group involved in devel oping this document are identified in Appendix C.

The Program helps fulfill the intent of the Act by:

e reducing the risk of unintentional introductions of nonindigenous speciesin
waters of the United States;

e controlling, when warranted, ANS that become established; and

e protecting adversely affected native species and ecosystems.

Goals, priorities, and approaches for ANS activities conducted or funded by the Federal
Government are identified. Specific prevention, detection and monitoring, control,
research, education, and other activities are described. Coordination of Federal activities
with those of State and other governments and other interested parties, Great L akes
regional coordination, and international cooperation are ensured.

An approach for implementing the Program is discussed, including potential
responsibilities and roles for Federal agencies and others.

Asrequired by the Act, implementation will be consistent with all applicable Federal,
State and local environmental laws. In addition, the Program does not affect the authority
of the States and their political subdivisionsto control ANS nor affect State jurisdiction
over their fish and wildlife resources. The U.S. Fish and Wildlife Service (FWS) and
National Oceanic and Atmospheric Administration (NOAA) will be responsible for
implementing the Program in consultation and cooperation with the Task Force.

Four activities authorized by the Act--ballast water and shipping initiatives, the public
facility research and development program, coordination of nonindigenous species
activitiesin the Great Lakes, and State ANS management planning and grants--are not
identified as components of the Program. However, these activities (with the possible
exception of the grant program) are integral to any comprehensive Program and,
therefore, they are described in this document in recognition of this relationship.

Other requirements of the Act, including the Intentional Introductions Policy Review,
listing the zebra mussel asinjurious wildlife, and development of a Brown Tree Snake
Control Program do not relate to the Program and are addressed separately. However, the
research protocol requirements apply to the Brown Tree Snake Control Program.

An annual report describing the Program is to be submitted to the Committee on
Merchant Marine and Fisheries and Committee on Public Works and Transportation of
the U.S. House of Representatives and the Committee on Environment and Public Works
and the Committee on Commerce,Science and Transportation of the U.S. Senate. The



first report was to be submitted within one year of enactment, but has been delayed until
the Program is completed. In addition to satisfying requirements of the Act, this
document is of interest to, and is directed toward, a much wider audience.

Common names of organisms are used throughout this document; scientific names for
each species cited are included in Appendix D.

The broad scope and multi-agency, intergovernmental emphasis of the Act could lead to
semantic misunderstandings that prevent effective and timely implementation. Lack of
standard terminology has been an impediment in addressing other nonindigenous species
problems (Shafland and Lewis 1984). To avoid such problems, the Task Force has
adopted the definitionsin Table 1.

Development and Review of the Program

The ANS Work Group, consisting of staff from Task Force agencies (Appendix C),
drafted the Program. After extensive review by the Task Force, a draft was submitted for
clearance by the Departments of Commerce and the Interior and then the Office of
Management and Budget. After obtaining Administration clearance in the Fall of 1992,
information about the proposed Program and opportunities for public review and
comment were widely disseminated.

Briefings about the proposed Program were provided for House and Senate committee
staffsin October 1992. A notice of its availability, planned public meetings, and a request
for comments was published in the FEDERAL REGISTER in November. Press releases
about the document and public meetings were prepared and distributed to many media
outlets and other contacts, especially in the vicinity of the public meetings. This
information generated inquiries from print and electronic media as well as technical and
professional publications and resulted in many news stories, notices, and other articles
about the proposed Program and the public meetings.

More than 1,300 copies of the proposed Program were distributed to a broad array of
interested individuals and organi zations, including governmental agencies and
employees, Members of Congress, Indian Tribes, conservation and environmental
organizations, professional societies, academicians, industry and commercial interests,
the media, and others.

In addition, six public meetings were held during December 1992 to provide an
opportunity for the Task Force to explain the proposed Program, respond to questions,
and listen to comments. They were held in regions of the Nation where nonindigenous
species are a significant concern, including Baltimore, Maryland; Buffalo, New Y ork;
Duluth, Minnesota; Tampa, Florida; Newark, California; and Honolulu, Hawaii. An
opportunity to comment was also provided during the Task Force's November 20, 1992,
meeting in Ann Arbor, Michigan.



Each public meeting was chaired by one or more ANS Task Force members. More than
130 people participated and raised several relevant concerns and questions. Both
electronic and print media reported on the public meetings.

The public comment period on the proposed Program closed on February 3, 1993.
Written responses were submitted by 35 entities, including nine Federal agencies or
employees, 10 State agencies, abinational organization, three conservation organizations,
a sportfishing organization, two professional societies, an academician, seven industry
representatives, and two individua citizens.

Comments and questions from the public review ranged from editorial and format
suggestions to basic issues about the nature and scope of all aspects of the proposed
Program. Respondents supported or took no position on the overall proposed Program;
none opposed it. Using content analysis techniques, the ANS Work Group identified a
number of concerns and issues in the comments received as the basis for review and
appropriate revision by the ANS Task Force. That review concluded that few substantive
changes were warranted, but that the document should be clarified in severa areas.

A summary of public comments with responses together with afinal draft of the Program
reflecting those responses to comments was presented to the Task Force for review and
approval at its November 9, 1993, meeting. After additional changes based on the Task
Force's review, this document was finalized.

Table 1. Definitions

Aquatic Nuisance Species (ANS): A nonindigenous species that threatens the diversity
or abundance of native species or the ecological stability of infested waters, or
commercial, agricultural, aguacultural or recreationa activities dependent on such waters.
ANS include nonindigenous species that may occur in inland, estuarine and marine
waters and that presently or potentially threaten ecological processes and natural
resources. In addition to adversely affecting activities dependant on waters of the United
States, ANS adversely affect individuals, including health effects.

Aquatic Species: All animals and plants as well as pathogens or parasites of aquatic
animals and plants totally dependent on aquatic ecosystems for at least a portion of their
life cycle. Bacteria, viruses, parasites and other pathogens of humans are excluded.

Ballast Water: Any water and associated sediments used to manipulate the trim and
stability of avessel.

Control: Activitiesto eliminate or reduce the effects of ANS, including effortsto
eradicate infestations, reduce ANS popul ations, develop means to adapt human activities
and facilities to accommodate infestations, and prevent the spread of ANS from infested
areas. Control may involve activities to protect native species likely to be adversely
affected by ANS. Preventing the spread of ANS is addressed in the Prevention Element
of the proposed Program; all other control activities are included in the Control Element.



Ecosystems:. In the broadest sense, these are natural or "wild" environments as well as
human environments, including infrastructure elements. An ecosystem may be an animal
or plant in the case where the speciesinvolved is a pathogen or parasite.

Environmentally Sound: Methods, efforts, actions or programs to prevent introductions
or control infestations of ANS that minimize adverse impacts to the structure and
function of an ecosystem and adverse effects on non-target organisms and ecosystems
and emphasize integrated pest management technigues and nonchemical measures.

Established: When used in reference to a species, this term means occurring as a
reproducing, self-sustaining population in an open ecosystem, i.e., in waters where the
organisms are able to migrate or be transported to other waters.

Exclusive Economic Zone: The Exclusive Economic Zone of the United States
established by Proclamation Number 5030 of March 10, 1983, and the equivalent zone of
Canada.

Exotic: Nonindigenous species that are not native to the continental United States. In
Hawaii and the insular territories and possessions of the United States, exotics are
nonindigenous species that are not native to each area.

Great Lakes. Lake Ontario, Lake Erie, Lake Huron (including Lake St. Clair), Lake
Michigan, Lake Superior, and the connecting channels (St. Mary's River, St. Clair River,
Detroit River, Niagara River, and St. Lawrence River to the Canadian border), including
all other bodies of water within the drainage basin of such lakes and connecting channels.

Intentional Introductions: The import or introduction of nonindigenous speciesinto, or
transport through, an area or ecosystem where it is not established in open waters for a
specific purpose such as fishery management. Even when the purpose of such import or
transport is not direct introduction into an open ecosystem (e.g., for aquaculture or
display in an aquarium), introduction into open waters as the result of escapement,
accidental release, improper disposal (e.g., "aguarium dumping"), or similar releasesis a
virtually inevitable consequence of the intentional introduction, not an unintentional
introduction.

Synonyms: Purposeful, Deliberate.

Integrated Pest Management: The control of pests utilizing a practical, economical, and
scientifically based combination of chemical, biological, mechanical or physical, and
cultural control methods. Coordinated application of non-chemical control methodsis
emphasized in order to reduce or eliminate the need for pesticides. Integrated pest
management is a balanced approach which considers hazard to the environment, efficacy,
costs, and vulnerability of the pest. It requires: (1) identification of acceptable thresholds
of damage; (2) environmental monitoring; and (3) a carefully designed control program
to limit damage from the pest to a predetermined acceptable level.
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Nonindigenous Species. Any species or other viable biological material that enters an
ecosystem beyond its historic range, including any such organism transferred from one
country into another. Nonindigenous species include both exotics and transplants.

Synonyms:. Introduced, Exotic, Alien, Foreign, Non-native, Immigrant, Transplants.

North America: The continental land mass encompassing the United States, Canada, and
Mexico.

Pathway: The means by which aquatic species are transported between ecosystems.

Prevention: Measures to minimize the risk of unintentional introductions of
nonindigenous aquatic speciesthat are, or could become, ANS into waters of the United
States.

Public Facilities. Federal, State, regional and local government-owned or controlled
buildings, structures and other man-made facilities, including water intakes, boat docks,
electrical power plants, locks and dams, levees, water control structures, and publicly-
owned fish culture facilities. Electric generating stations, water supply systems and
similar facilities operated by public utilities or other non-governmental entities are al'so
considered public facilities.

Species. A group of organisms all of which have a high degree of physical and genetic
similarity, can generally interbreed only among themselves, and show persistent
differences from members of allied species. Species may include subspecies, populations,
stocks, or other taxonomic classifications less than full species.

Transplants: Species native to North America which have been introduced into
ecosystems within the continent where they did not occur prior to European colonization.
In other words, such species did not historically occur in the location in question.

United States: The 50 States, the District of Columbia, Puerto Rico, Guam, and al other
possessions and territories of the United States of America.

Unintentional Introduction: Introduction of a nonindigenous species that occurs as a
result of activities other than purposeful importation, transportation or introduction, such
as by the discharge into open waters of ballast water or water used to transport live fish,
mollusks or crustaceans for aguaculture or other purpose. Involved is the often
unknowing release of nonindigenous organisms without any specific purpose. The virtual
certainty of escapement, accidental release, improper disposal (e.g., "aguarium
dumping"), or similar releases of nonindigenous species not intended for such releaseis
considered the consequence of the original intentional introduction, not an unintentional
introduction.

Synonyms: Accidental, Incidental, I nadvertent.
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Vector: A biological pathway for a disease or parasite, i.e., an organism that transmits
pathogens to various hosts. Not a synonym for Pathways as that term is used in the
Program.

Watersof the United States: The navigable waters and the territorial sea of the United
States. Since ANS can move or be transported by currents into navigable waters, all
internal waters of the United States, including its territories and possessions, are included.
The Territorial Sea of the United States is that established by Presidential Proclamation
Number 5928 of December 27, 1988.

Synonyms: United States Waters.
Nonindigenous Species Programs and Activities

For over a century, there has been substantial interest in and concern about imports of
aguatic organisms and their transfer within the United States. As aresult, a variety of
Federal and State programs have been established to both facilitate and regul ate such
introductions. Most of these programs address problem infestations; afew promote or
regulate introductions. An understanding of the nature and scope of these existing
activitiesis essential if the Program is to effectively build on, rather than duplicate,
ongoing governmental efforts.

In addition, interest in nonindigenous fish, shellfish, algae and plants for commercial
purposes remains high. Because of the substantial adverse impacts of the zebra mussel
infestation, the private sector has become deeply involved in control activities since 1989.

Examples of existing nonindigenous species programs and activities--both governmental
and non-governmental --are described in Appendix E to illustrate the range of
involvement with thisissue. However, Federal efforts to detect and monitor exotic fishes,
ballast water and shipping activities, and the Public Facility Zebra Mussel Control
Research and Development Program authorized by section 1202(i)(2) of the Act are
described in the Program (pages 19, 40 to 45, and 46 to 47, respectively). Also presented
in Appendix E are funding estimates for selected Federal nonindigenous species activities
for fiscal years 1990 through 1993.
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PROGRAM

The minimum content of the Program, including specific guidance about several program
elements, is established by the Act. Together with several related requirements, these
program elements provide a comprehensive framework for an effective national effort to
achieve the goals of the Program. The scope and goals of the Program and strategies and
actions for each of its elements and related requirement are presented in the remainder of
this section.

SCOPE

The Program addresses all new nonindigenous aguatic species activities that are
conducted, funded or authorized by the Federal Government, except those involving
intentional introductions. Activities authorized or funded under the Act, existing activities
redirected to implement the Program, or recent initiatives such as those directed towards
zebramussels are included. Not included are effective nonindigenous species efforts
authorized under other statutes such as aquatic plant research and control programs of the
U.S. Army Corps of Engineers (USACE), Bureau of Reclamation (BOR), and Tennessee
Valley Authority (TVA). However, in consultation with State agencies, potentially
affected industries, and other interested parties, the Intentional I1ntroductions Policy
Review is addressing intentional introduction issues independent of the Program.

To avoid splitting responsibility for closely related activities, new nonindigenous
responsibilities associated with existing programs will be excluded from the Program. For
instance, the Program will not address sealamprey control in the Great Lakes, including
the recently initiated sterile male release component, which would remain the
responsibility of the binational Great L akes Fishery Commission.

Zebramussels were amajor impetus for passage of the Nonindigenous Aquatic Nuisance
Prevention and Control Act of 1990. While addressing that problem, the language of the
statute and its legidative history clearly mandate that the Program be broader. The
Program must focus on all concerns and issues related to unintentional introductions and
control of nonindigenous aquatic species that are or could become nuisancesin United
States waters. This includes protecting the diversity of native species and ecosystems as
well as avoiding or minimizing economic losses and direct effects on human activities.

Nonindigenous agquatic species that are or could become nuisances do not recognize
political boundaries. The United States shares waters with Canada and Mexico; its
territories and possessions are in close proximity to many island nations in the Caribbean
Sea and Pacific Ocean. Nonindigenous species introduced in those countries can readily
spread into the United States through severa pathways. Therefore, the Program
recognizes that effective management of nonindigenous aquatic species that are or could
become nuisances requires cooperation with foreign countries.
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GOALS

The Act isintended to prevent unintentional introductions into United States waters and
to control infestations of nonindigenous aquatic species that are or could become
nuisances. Detecting the presence and monitoring the distribution and status of
nonindigenous aquatic species in the United States and adjacent areas are essential to
timely and effective prevention and control. Research, education, technical assistance and
other activities are essential functions supporting attainment of these goals. Hence, the
key goals of the Program areto:

o reduce the risk of further unintentional introductions of nonindigenous aquatic
species that are or could become nuisances in United States waters and reduce the
likelihood that such organisms will spread from one location to another within the
United States,

e ensure prompt detection of nonindigenous aguatic species in the United States or
in waters shared with neighboring countries and continuous monitoring of
changesin the distribution and status of such organisms once introduced as well
as documentation of native species impacts and other effects; and

e ensure, when warranted, the timely, cost-effective control of ANS in a manner
that avoids or minimizes harm to non-target organisms and ecosystems.

CORE PROGRAM ELEMENTS
PREVENTION OF INTRODUCTIONS AND DISPERSAL

Preventing the initial introduction and subsequent dispersal of nonindigenous aquatic
species, collectively referred to as "prevention”, is central to the Program. This program
element includes measures to minimize the risk of unintentional introductions of
nonindigenous aguatic species that are or could become nuisances. Anticipating and
avoiding problems rather than reacting once a nonindigenous aquatic nuisance existsis
the focus of this element and a cornerstone of the Program.

In the absence of effective prevention efforts, many additional nonindigenous species are
likely to be introduced. Some are likely to adversely impact human activities or harm
receiving ecosystems at levels that rival those encountered with the zebra mussel.
Numerous control efforts with undesirable environmental or other consequences which
would otherwise be unnecessary will be implemented in response to such introductions.

In the Act, preventing the spread of nonindigenous aquatic species from infested areasis
included in the Control Element. Concepts and techniques for preventing the introduction
of exotic species from overseas as well as other parts of North Americaare similar to
those employed to prevent the dispersal of nonindigenous species after they are
established in new ecosystems. Consequently, this aspect of control isincluded in the
Prevention Element.

An epidemiological model is the basis for the Prevention Element. When viewed in the
context of this model, prevention could focus on:
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« al nonindigenous aquatic species that could be introduced,;

« al environments into which they could be introduced; or

e pathways that connect ecosystems and allow the movement of viable aguatic
organisms from place to place.

Interruption of pathways is the most feasible and effective approach for preventing
unintentional introductions and subsequent dispersal of nonindigenous species. Focusing
on pathways concentrates action on the most easily disrupted element of the system. The
number of pathways is much more limited than the number of locations (i.e.,
environments) or species. Nevertheless, targeting pathways remains a large task that will
require substantial effort.

Ballast water is a generic pathway that is known to transport awide variety of
nonindigenous aquatic organisms that exemplifies why interruption of pathwaysisthe
most effective approach. Vessels call at numerous ports, each with a unique species
assemblage. Focusing on one or even afew species or ports, therefore, would not
significantly reduce the likelihood of additional species introductions. Transport of
aguatic species could be effectively minimized or eliminated, however, by treating the
ballast water and other known pathways on the ship every time it leaves port.

For instance, ssmply exchanging freshwater ballast in mid-ocean with sea water could be
helpful since water from the high seas usually contains fewer organisms and they are
much less likely to survivein the receiving fresh- waters than are freshwater organisms.
However, ballast water exchange is not totally effective and only should be considered an
interim measure. While 89 percent of ships entering the upper St. Lawrence River from
the high seasin 1990 voluntarily exchanged at |east some of their ballast water at seain
response to a Canadian Coast Guard request, only 67 percent of the live freshwater
zooplankton originating in foreign ports were eliminated (Locke et al. 1991).

Nonindigenous aquatic organisms can be carried in a pathway by various means
including floating in the water (Bauer and Hoffman 1976), attached to or incorporated in
other transport media (Shotts and Gratzek 1984), in host species found in a pathway,
attached to a surface such as a boat hull or the wall of aballast tank, or in sediments.

Table 2 lists potentia generic pathways by which nonindigenous aquatic species might be
unintentionally transported into and within the United States. Since thisisnot a
comprehensive list, other generic pathways are likely to be identified in the future. In
addition, each generic pathway may involve a potentially large number of origin and
destination combinations.

Generic pathways such as those identified in Table 2 can result in several types of
introductions:

 transporting nonindigenous aguatic species between continents,

o dispersing exotic species previoudy introduced into North America; and

o transporting native North American species to regions where they are not
established.
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Thus, ballast water can transport nonindigenous aquatic species between North American
coastal portsor in the Great Lakes aswell as from overseas. As a consequence,
modification of pathways will be appropriate for preventing both initial unintentional
introductions and subsequent dispersal of ANS.
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Table 2. Potential Generic Pathways Involved in the Unintentional Introduction of
Nonindigenous Aquatic Species

Shipping

Ballast water and sediments
Anchor chains and chain lockers
Sanitary water

Hull surfaces

Bilge water and sediments
Propeller-shaft housing
Trash/refuse/garbage

Relocation of Floatable Oil/Gas Drilling Rigs, Dry Docks, Navy Tenders
Recreational Boating

Hull surfaces

Waste sanitary water

Bait wells

Bilge water and sediments
Motors

Associated tools and equipment

Media (e.g., water, seaweed, soil, etc.), Containersand Equipment Used to
Transport or Store Live Organisms

Aquarium fish, plants, etc.

Bait

Aquaculture fish, shellfish, plants, etc.
Fishery management (e.g., fish stocking)
Research specimens

Ornamental, other plants

Pathogens in target animals

Fresh or Frozen Seafood Transport and Disposal
Human-Created Water Connections

e Navigation canals (e.g., Erie and Welland Canals)
e |nterbasin water transfers (e.g., for irrigation, municipal/industrial water supply, etc.) (Meador
1992)

Natural Pathways

e  Waterfowl and other water birds
e Hybrid backcrosses
e Tornadoes, hurricanes, other storms

Risk ldentification, Assessment and Management Process
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Determining in advance whether a nonindigenous species will become a nuisanceis
difficult, often impossible. Therefore, all potential pathways for unintentional
introductions of nonindigenous aquatic species into new locations must be scrutinized to
achieve an acceptably low level of risk.

The following process will be used to systematically identify pathways, establish the
likelihood of each pathway successfully transporting aquatic organisms, and develop and
implement appropriate methods for interdicting potential nuisance organisms.

| dentification, assessment, and interruption of pathways will involve the following steps:

1.1dentify pathways, including origin-destination combinations within each generic
pathway, which may be involved in unintentional introductions of nonindigenous aquatic
species. Most of the work associated with this step will be accomplished early in the
implementation process, but must be continuously updated as new information and
insights about the problem become available.

2.Establish the order in which pathways will be analyzed based on an evaluation of the
level of risk of introductions or other relevant criteria. Such priorities must be
periodically reviewed and updated as necessary.

3.Systematically sample pathways, beginning with the highest priorities, to ascertain
what organisms are being transported by each. If there are other reasons to believe that
organisms not detected by the biological sampling are being transported in a pathway,
those organisms should also be identified during this step.

4.Assess the risk that organisms detected in a pathway will become established and a
nuisance in the receiving ecosystem, including identification of native species and
ecosystems likely to be affected.

5.1dentify possible means of interrupting pathways determined to be transporting a
species of concern. These means must be evaluated to determine whether they are
technically and biologically feasible, cost-effective, environmentally sound, and
otherwise viable. Methods which are effective against a wide spectrum of pathways and
organisms are preferred.

To coordinate implementation of this process, the Task Force has established a Risk
Assessment and Management (RAM) Committee. The RAM Committee will provide
adviceto the Task Force on priorities for pathway analysis and development and
implementation of preventive measures. Membership will include representatives of
involved Federal agencies, State, tribal and other governmental entities, affected
industries, and other interested entities.

Implementation of this process will be coordinated with implementation of the Detection
and Monitoring and Research Program Elements and information dissemination
strategies. For instance, research relating to generic prevention issues such as developing
or refining sampling techniques and risk assessment methodol ogies will be required. In
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addition, specific pathways or classes of organisms should receive further study. The
RAM Committee will seek to coordinate those studies.

Education programs will be developed to support specific prevention initiatives. For
instance, the United States Coast Guard (USCG) has initiated education activities
intended to prevent further introductions of nonindigenous aguatic speciesin ballast
water. A USCG pamphlet describing how ballast water can be a source of nonindigenous
aguatic speciesinvasions, and what is being done about this problem, isincluded as
Figure 5, page 43).

DETECTION AND MONITORING

New nonindigenous aquatic species are certain to be introduced into United States waters
despite best preventative efforts. In acknowledgement of this certainty, a recent workshop
on introductions in the Great Lakes recommended establishment of a broad-based
clearinghouse for information about nonindigenous aguatic species (Mills et a. 1993).
Monitoring measures must be established to detect any introductions, track their
dispersal, and document their effects.

Whether a species is a nuisance often cannot be determined until it has become
established and disperses. Definitive determinations may require years of observation and
extensive analysis. Hence, concerns about whether most nonindigenous aguatic species
might be nuisances will exist for extended periods. Given these circumstances, the
Program focuses on detecting introductions and monitoring the dispersal of all
nonindigenous aquatic species rather than just actual or potential nuisances.

Timely detection of nonindigenous aquatic species that are or could become nuisances
can identify gaps in prevention screening and facilitate corrective actions to close those
gaps. Reliable information about the distribution, rate and direction of dispersal, and
reproductive status of a nonindigenous speciesis crucial in determining whether it should
be considered a nuisance and in estimating likely impacts. Such information also is useful
in preventing the establishment or spread of potential ANS and in identifying research
needs and priorities.

The objectives of this Detection and Monitoring Program Element are to:

o maximizethe likelihood of early detection of nonindigenous aquatic species
throughout the United States and, through cooperative efforts, elsewhere;

e monitor the spread of nonindigenous species and their effects on native species
and ecosystems and on human facilities and activities in atimely manner;

e providetimely notification to appropriate entities of the detection and dispersal of
all nonindigenous aquatic species and their effects; and

« dert the Task Force of the detection of new, or significant changesin distribution
of previously reported, nonindigenous aguatic species which are or may become
nui sances.

One means of accomplishing these objectives would involve establishing a nationwide
monitoring network to continuously sample the full range of aquatic ecosystemsin the
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United States. However, this approach is likely to be prohibitively expensive (Courtenay
and Hensley 1980) and would not take advantage of, and might even duplicate, existing
aguatic biology data-gathering mechanisms and efforts.

In view of such problems, several approaches for detecting the presence and monitoring
the spread of exotic fish and other nonindigenous organisms were reviewed. In recent
years, several scientists collected information about new nonindigenous aguatic species
in United States watersin conjunction with their research activities. The Florida Game
and Fresh Water Fish Commission requests all employees to complete a standardized
report on any observed exotic fish (Courtenay and Hensley 1980). The National
Agricultural Pest Information System developed by the Animal and Plant Health
Inspection Service (APHIS) contains information about known aguatic nuisance plants
(Anonymous 1987).

The ZebraMussel Information Clearinghouse at Brockport, New Y ork, managed by the
New York Sea Grant Marine Advisory Service, collects information about zebra mussels
and publishes a bimonthly bulletin, the Dreissena polymorpha Information Review. That
publication provides comprehensive, timely information on the distribution of the
infestation, native species and other impacts, research, and other matters. Several other
Sea Grant programs in the Great Lakes region monitor the distribution of zebra mussels.
USCG District Nine collects information about the presence, depth, and density of zebra
mussels in the Great Lakes as part of its routine maintenance of aids to navigation and
vessel inspection and makes this information available to interested parties. FWS
facilitated the establishment of cooperative programs to detect the presence and monitor
established zebra mussel populations in high risk areas throughout the 48 coterminous
States.

The Nationa Fishery Research Center in Gainesville, Florida, developed a cost-effective,
timely information system on the presence and distribution of exotic fishes and certain
exotic mollusks. An informal network of Federal, State, and academic researchers;
biologists with Federal and State fishery and other aguatic-oriented agencies; and others
has been established. These individuals provide information about exotic fish as a spinoff
of their regular studies or assignments. In addition, information about the presence of
new introductions and changes in the distribution of previously detected nonindigenous
aguatic speciesis obtained from avariety of other sources, including publications and
museum collections. Recently, the National Fishery Research Center established a
computer-based geographic information system to allow faster retrieval and quicker,
more effective analysis of information in its extensive and growing database.

The detection and monitoring approach adopted for the Program builds on and
institutionalizes the varied experience of these successful existing efforts. Three activities
that will provide cost-effective, timely and reliable detection and monitoring of
nonindigenous aquatic species are envisioned:

1.an information system;
2.extensive coordination with related efforts; and
3.field studies.
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Information System

The goal of the information system isto provide timely, reliable data about the presence
and distribution of nonindigenous aguatic species. Ideally, this would be an interactive
system. A National Nonindigenous Aquatic Species Information Center (Center) will be
established with the following components:

1. Data Repository and I nfor mation M anagement. Using geographic information
system (GIS) technology supported by significant information management and analysis
capability, a computerized data repository will be established to collect, analyze and
disseminate information about the presence and distribution of nonindigenous aquatic
species and their effects. Species files containing publications and correspondence as well
as computer datawill be established for each nonindigenous aquatic species reported to
the Center. All information obtained about species of concern will be maintained in a
comprehensive and integrated database and be readily available to interested entities.

2. Occurrence Detection and Reporting. Information for the GIS will be obtained from
avariety of sources such as researchers, field biologists, fishermen, and others involved
in activities in the aquatic environment. Thisinformation will be provided either directly
to the Center or through intermediaries, such as university researchers, State fish and
wildlife agency staff, Sea Grant Marine Advisory Service agents, and research
laboratories.

The need for timely information about sightings of nonindigenous agquatic species and the
existence of the Information System and its capabilities will be publicized. Informants
will be actively solicited through personal communication, announcements in
professional publications and other media, at technical meetings, and other appropriate
means. Published reportsin abroad array of journals and museum collections, a
traditional source of information about the presence and distribution of nonindigenous
species, will also be reviewed.

Another source of information will be ongoing biological data gathering. These include
the Environmental Monitoring and Assessment Program (EMAP) conducted by the U.S.
Environmental Protection Agency (EPA), USACE's native mussel monitoring programs,
the Biomonitoring of Environmental Status and Trends (BEST) Program of the National
Biological Survey (NBS), the U.S. Geologic Survey's National Water-Quality
Assessment (NAWQA) Program (Leahy et al. 1990), NOAA's Status and Trends
Program, and activities of the Agricultural Research Service and APHIS. Non-federal
efforts such as the Natural Heritage Program and Conservation Center Network
associated with The Nature Conservancy and participating States would also be asked to
contribute. The staff of such programs will be alerted to the possibility of observing
nonindigenous aquatic species during their field studies and requested to rapidly report
actual or suspected occurrences together with information about any native species or
other effects detected.

Center staff will be available to consult with informants, including assisting in the
identification of potential nonindigenous species. The Center will ensure that appropriate
species experts confirm specimen identification.
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3. Information Transfer. The Center will promptly disseminate information about all
confirmed sightings and impacts to interested parties. Literature summaries and
biological synopses, including an assessment of its nuisance potential and information
about effective control strategies and techniques, will also be prepared and disseminated
for each detected nonindigenous agquatic species and periodically updated or revised
when warranted.

4. Communications. Rapid communication of oral and written information will be a
hallmark of the proposed information system. Thiswill facilitate and encourage timely
reporting of possible new nonindigenous aguatic species and prompt dissemination of
confirmed reports about the presence, or changes in distribution, of such organisms and
their effects. Advanced communications technology will be employed to the extent
necessary and feasible.

The information system also will be used to maintain information generated in
conjunction with implementation of the Control and other elements of the Program.

Coordination

Many Federal and State agencies and numerous other entities have ongoing biological
monitoring activities and may be interested in contributing to this national effort.
Detection and monitoring activities must be coordinated with other elements of the
Program to: ensure all relevant concerns and interests are identified and considered; avoid
duplication of efforts; and help ensure the most effective use of available financial and
staff resources. Such coordination will be achieved through the Detection and Monitoring
Committee established to advise the Task Force on detection and monitoring issues and
priorities and to ensure coordination of detection and monitoring efforts.

Field Study Capability

The Detection and Monitoring Element of the Program should have afield study
capability to complement existing capabilities and to ensure the effectiveness of this
activity. Such capability is necessary to confirm the presence of reported or potential
nonindigenous species as well asto determine their distribution, whether they have
become established, and any impacts that can be readily identified. Depending on the
organismsinvolved and the questions to be addressed, this capability will alow timely
initiation of biologically appropriate systematic surveys. Specific field studies could be
conducted by any of avariety of entities depending on the nature and location of the
organism and other factors. Allocation of any field capability funded among the diverse
issues and concerns likely to be encountered will be coordinated through the Task Force's
Detection and Monitoring Committee.

CONTROL OF AQUATIC NUISANCE SPECIES
Control tends to be afocal point of many nonindigenous species initiatives. Exploration

of control methods is frequently the initial response once a new nonindigenous speciesis
detected or an established species begins to have a noticeable effect. However, this
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emphasis has become increasingly controversial with greater scrutiny of the efficacy and
potential side-effects of existing control programs.

Cooperative programs for control of established ANS are authorized, but not
mandated.31 The purpose of such control programsisto minimize harm to the
environment and the public health and welfare. Control may be initiated without regard to
the source of the introduction (i.e., intentional versus unintentional introductions) or
when it was introduced. Control includes eradication of infestations, reductionsin
populations to some acceptable level, and adaptation of human activities and facilities to
accommodate (i.e., work-around) infestations. This includes efforts to protect native
species and ecosystems likely to be adversely affected by infestations. Although
preventing the spread of nonindigenous aquatic speciesis defined as control in the
statute, this aspect of control is addressed in the Prevention Element of the Program.
Given biological differences and the decision processes involved, control programs will
tend to focus on specific species or groups of closely related species rather than applying
to many types of organisms.

ANS can be controlled by several genera methods, including chemical, biological,
mechanical or physical, and habitat management practices. Proper evaluation and use of
sel ective chemicals may provide effective control of aquatic invaders with a minimum of
ecological hazard or other side-effects. On the other hand, concern exists among
biologists, public health interests and the general public about the environmental safety
and long-term impacts of chemicals used to control ANS. Carefully planned biological
control programs may provide rapid, cost-effective control while posing negligible
ecological problems. However, identification and screening of biological control agents
invariably takes many years and improperly screened biological control agents have
themsel ves become nuisance species in the past.

Mechanical or physical control of ANS, although often very expensive, can be the most
appropriate technigque in some circumstances. For instance, several engineering devices
for power plants and other installations, including flushing affected areas with hot water,
show considerable promise for reducing biofouling by zebra mussels. To protect native
species and biodiversity, the establishment of refugiain natural habitats or artificial
culture where ANS can be excluded or controlled may be necessary. Modifying natural
habitats or other environments such as water intakes by changing management practices
can prevent or reduce the effects of infestations.

No single method is likely to provide the necessary control of ANS. Hence, a
comprehensive control strategy involving a combination of techniques referred to as
Integrated Pest Management (IPM) is usually necessary for an effective control program.

Few, if any, control methods are without some environmental risk. However, when
properly used, including continual monitoring for effectiveness and ecological side-
effects, environmentally sound control of at least some ANS can be achieved.

Affordable and effective control often requires a prompt response to an infestation before
the organism becomes established or widely dispersed. Therefore, when areasonable
chance exists that a newly detected nonindigenous aquatic species could become a
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nuisance, a quick determination of whether control may be feasible and warranted is
essential.

The Task Force or any other affected agency or entity may recommend initiation of
control.32 However, the Task Force itself will not conduct control programs. When a
recommendation that control beinitiated is received, the Task Force will follow the
procedures summarized in Table 3 to ensure prompt and systematic evaluation of the
proposal and, if warranted, approval of a control program. The following discussion
elaborates on the steps and decisions outlined in Table 3.

Step 1. Any affected entity, including individuals, may recommend initiation of a control
program. Recommendations must be supported with sufficient scientifically credible
information for the Task Force to make the preliminary risk assessment required in Step
2. In developing a proposed control program for Task Force approval, proponents must
consult other entities likely to be effected and involve them in the evaluation of the
problem and identification of proposed control strategies and methods.

Step 2. Upon receiving a recommendation to initiate control of a nonindigenous aquatic
species, the Task Force will make a preliminary risk assessment. Key considerations to
be addressed in the risk assessment include whether the speciesis or islikely to become
established and, if so, isit presently or potentially athreat to the environment, including
native species and ecosystems, public infrastructure, other human facilities and activities,
and the public health and welfare. Another important consideration is whether the species
islikely to become established in other locations.

Step 3. If, based on the preliminary risk assessment, the species of concern appearsto be,
or may become, established and a nuisance (particularly over awide area), a control
program based on IPM principles and techniques may be developed. Entities interested in
obtaining approval for control under the Act are responsible for preparing a
comprehensive control program and submitting it to the Task Force for approval. The
proposal must be substantial and include all information necessary for the decisions to be
made.

A thorough review of all scientific and other relevant information and experience related
to the species biology, behavior and effects, especially in other areas where previously
introduced, is essential. The need for control, including an assessment of the
consequences of less than full control and no control, must be discussed. The proposed
control program must include a clear statement of its objectives (e.g., the nature and
extent of control that isfeasible and desirable).

The strategy and actions necessary to achieve the stated objectives should be described
and prioritized. Viable alternatives to the proposed strategy and actions should be
identified and the reasons they are less desirabl e discussed. For each alternative, such
evaluations should consider the technical and biological feasibility; effectivenessin such
terms as the likelihood of success and expected reduction of harm to effected ecosystems
and activities; financial, social, environmental and ecological costs; benefits, including
costs avoided; cost-effectiveness; expected harm to non-target organisms and



Table 3. Procedure for Proposing, Authorizing and Conducting Programs to Control
Aquatic Nuisance Species

ACTION/TASK

RISK ASSESSMENT

1.

2.

5.

Recommend that control be authorized
/initiated

Preliminary determ. that the target
nonindigenous aquatic spp. is estab.
and is/may become a nuisance

Develop proposed control program using
IPM techniques that fulfills the
requirements of subsection 1203(e)

of the Act and submit to the Task Force

Independent evaluation, based on IPM
principles, of effectiveness of proposed
control program compliance with law.
Consult with appropriate entities

Determine if control is warranted

RISK MANAGEMENT

6.

7.

10.

11.

12.

13.

Identify cooperator(s) to lead or
conduct the control program

Develop control program

a. Revise and refine proposed
control program

b. Initiate formal compliance with
NEPA, ESA Cooperator(s) and other
environmental laws

Publish notices about proposed control
program and solicit comments. Complete
consultation with affected governmental,
other appropriate entities.

Approve control program
Seek/obtain necessary funding
Initiate control activities

Monitor implementation and periodically
evaluate effectiveness, benefits, costs,
envir. soundness

Modify control program when needed/
appropriate

RESPONSIBILITY

Any entity

Task Force

Entity proposing
control or other
interested party

Task Force
committee

Task Force

Task Force

Cooperator(s)
and Task Force
comm.

Task Force comm.

Task Force

Task Force
Cooperator(s)
Cooperator(s)
Task Force
comm. with

cooperator(s)

Task Force and
cooperator(s)

24
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ecosystems; environmental soundness; public health and welfare; and other relevant
information.

Step 4. Asthe basis for Task Force decisions regarding a proposed control program,
species specific committees or, possibly, a standing committee will be established to
conduct an independent technical evaluation to confirm, reject, or modify the preliminary
risk assessment made in Step 2. Such committees shall include representatives of the
range of entities likely to be effected by any control program. From the information
provided, the committee would complete an evaluation based on IPM principles and
techniques to determine if:

o the speciesis established in some waters of the U.S. and islikely to spread
elsewhere;

o the speciesis, or has the potential to become, a nuisance where presently
established or elsewhere;

o acomprehensive review of the literature and other knowledge about the species
and its effects has been completed;

e acontrol program is needed and, if so, the level of control that is feasible and
desirable, including an adequate description of the consequences of no control or
less than full control;

« the proposed objectives of the control program are stated clearly; and

o the proposed strategies and actions are clearly stated, appropriate, correctly
prioritized, and likely to achieve the stated objectives, including whether other
strategies and actions, or combinations thereof, may be more technically or
biologically feasible or effective, cost-effective, or environmentally-sound.

Based on the available information, the committee will recommend whether control is
warranted and if the proposed control program should be implemented. The committee
report should indicate the likelihood that the proposed control program will be effective,
whether it would be environmentally sound, and otherwise explain the basis for its
findings and conclusions. Modifications to the proposed control program should be
recommended to bring it into conformity with statutory requirements, make it more
effective or environmentally sound, or otherwise make it more desirable.

The committee will initiate consultations with affected Federal agencies, States, Indian
Tribes, local governments, interjurisdictional organizations, and other appropriate
entities.

Step 5. Based on the findings, conclusions, and recommendations of the Committee and
after consultation with appropriate entities, the Task Force must determine whether
control iswarranted, i.e., whether to initially approve a control effort. This determination
must be made consistent with the standards discussed for Steps 2 through 4.

Step 6. Since the Task Force will not undertake the control program, one or more
qualified organizations must be identified to assume this responsibility. A range of
entities will be considered to serve as the Task Force's cooperator in conducting control
programs. In addition to Federal agencies having the expertise and basic mission
responsibility, the Task Force will offer State and other governmental entities and
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nongovernmental organizations with the necessary expertise the opportunity to conduct
or participate in each control program.

Step 7. Two related tasks are necessary to finalize the control program:

1. The cooperator or cooperators who agree to conduct the control program, along with
the Task Force committee, will revise and refine the proposed control program as
necessary in response to comments, questions, and suggestions about the earlier version
and any new information. The purpose of this review will be to ensure comprehensive
and effective achievement of the target level of control. The Task Force must concur with
the revised control program.

2. Formal consultations and other actions must be initiated by the cooperator(s) and Task
Force committee to ensure that the control program complies with the National
Environmental Policy Act of 1969 (NEPA, 42 U.S.C. 4321 et seq.), the Endangered
Species Act of 1973 (16 U.S.C. 1531 et seq.), and other applicable Federal, State, and
local environmental laws.

Step 8. The Task Force will announce its findings and intent to approve the revised
control program and the availability of NEPA and other documents through noticesin the
FEDERAL REGISTER, major newspapers in the region affected, principal trade
publications of affected industries, and el sewhere as appropriate. Those notices will
request comments about the completeness, effectiveness, and other aspects of the revised
control program. Copies of the revised control program, environmental documents, a
request for review and comments, and any other pertinent information will be widely
distributed.

Step 9. No more than 180 days after publishing a notice of intent to approve the revised
control program, the Task Force will complete consultations with all appropriate
governmental and other entities. After modifying the revised control program as
appropriate in response to comments received through consultations and in response to
notices, the Task Force will approve afinal control program and its implementation.

Steps 10 and 11. The cooperator(s) who have agreed to lead or conduct the control
program would then obtain the necessary funding and begin implementation of the
approved control program.

Step 12. The cooperator(s) will provide periodic reports to the Task Force regarding
implementation activities and costs, results obtained, and the environmental effects of
those activities. The Task Force committee will periodically review the implementation
of each approved control program to ensure compliance with all requirements and
evaluate effectiveness and environmental soundness.

Step 13. The Task Force committee will authorize or direct minor modifications of
approved control programs to ensure that control activities remain effective and
environmentally sound. Indications or allegations of non-compliance with an approved
control program, lack of effectiveness or environmental soundness, or other problems
will be investigated promptly by the Task Force. After appropriate public notice,
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consultation with appropriate entities, and an opportunity for comment by the
cooperators, changes will be made, if warranted, in the control program.

Because of significant differencesin the complexity, scope, and approach of each control
recommendation considered by the Task Force, no standard processing period can be
established. However, all recommendations will be processed as expeditiously as
possible.

This decision process may be terminated, or decisions may be deferred, at a number of
pointsif necessary information is lacking, or required determinations such as biological
or technical feasibility, cost-effectiveness, or environmental soundness cannot be made.
Conversely, more than one iteration may be necessary before the Task Force makes a
final decision.

Decisions to terminate the process and not authorize a control effort will be reviewed
periodically. For instance, if studiesindicate that a species under consideration is not
likely to become a nuisance, this conclusion should be reassessed periodically when there
IS reason to suspect its status has changed or other new information becomes available.

All correspondence related to requests to initiate a control effort and all documentation,
including analyses developed, used in deliberations about control recommendations will
be retained in a"speciesfile" maintained by the Detection and Monitoring Information
System.

The proposed control decision process should be followed for control activities that are
part of an approved State ANS Management Plan. Adherence to the decision process
required under this program element is not an explicit requirement for such State plans.
On the other hand, the extensive public involvement and intergovernmental coordination
required, the need to comply with applicable environmental laws, and consistent
implementation of the Act suggest that this decision process also should be applied to
control activitiesin State ANS management plans.

Control activitiesinitiated and conducted under other authorities are not subject to the
decision process outlined here. However, any Task Force involvement in such control
efforts would be subject to this process.

SUPPORT PROGRAM ELEMENTS
RESEARCH

Timely, pertinent research is essential to the success of the Program. Scientifically valid
information about the taxonomy, life history and physiology of nonindigenous aquatic
species, their effects on the environment and human activities, and their potential for
becoming a nuisance is required for the multitude of decisions needed to refine and
implement the Program. In addition, biologically sound information is necessary to
identify effective techniques for prevention, detection, monitoring, and control.
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The Research Element of the Program involves three components--research coordination,
the research protocol, and competitive grants for research--discussed below.

Research Coordination

The Task Force must ensure that a broad range of research is conducted concerning
nonindigenous aquatic species. Priority research areas to be supported include:

« environmental and economic risks associated with the introduction of
nonindigenous aquatic species into the waters of the United States;

e principa pathways by which nonindigenous aquatic species are introduced and
dispersed;

e possible methods for the prevention, monitoring, and control of nonindigenous
aguatic species, and

« assessment of the effectiveness of nonindigenous aquatic species prevention,
monitoring, and control methods.

Extensive research addressing these and related concerns has been conducted by a variety
of governmental and non-governmental entities in the United States, Canada, and
elsewhere. The pace of such research has increased in recent years along with concern
about nonindigenous species infestations, especially the zebra mussel. A number of such
research projects are described in Appendix E. Research related to specific problems and
issues will be conducted under the core Prevention, Detection and Monitoring, and
Control Elements of the Program.

Most existing research on nonindigenous aquatic species deals with problem infestations.
No comprehensive mechanism or framework exists for establishing national research
needs and priorities for all nonindigenous aquatic species. Other than discussions among
researchersinterested in the same issue and several symposia focused on nonindigenous
species held over the past decade, there has been little broad-based coordination of such
research. No nonindigenous species research journal has been established, although there
isgrowing interest in initiating such a publication. Perhaps the Newsletter of the
Introduced Fish Section, American Fisheries Society comes the closest to fulfilling such a
need.

Effective coordination on aless global scale does occur in several instances. The most
notable example isin the Great Lakes. Building on long and continuing involvement with
and concern about nonindigenous species, the research community from the United States
portion of the region recently reached consensus on nonindigenous species research
needs and priorities for the United States portion of the Great Lakes. That effort resulted
in the publication in August 1990 of the Coordinated Program of Research on
Nonlndigenous Speciesin the Great Lakes. A copy of that consensus document prepared
by the United States Great L akes Non-1ndigenous Species Coordinating Committeeis
included as Appendix F. Participation in that effort is being broadened to include
Canadian interests.

Prompt coordination of zebra mussel research from the onset of the infestation is another
notable instance of effective, but limited, coordination of nonindigenous species research
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activities. The research projects and findings have been summarized at many meetings
and in an increasing number of publications.

An interagency Federal Aquatic Plant Management Working Group (FAPMWG) meets
annually to coordinate Federal research on aquatic weeds, most of which are
nonindigenous species. Members of the FAPMWG include the USACE, TVA, BOR, and
APHIS.

NBS has a small exotic fish research program that, in effect, coordinates much of the
research on this class of nonindigenous species. Begun about 15 years ago, that program
operates from a laboratory in Gainesville, Florida, specifically designed to prevent the
release or establishment in open ecosystems of exotic fish used in research activities.

Lack of research effort and interest is not the problem. The problem isthe lack of a
mechanism for involving the research community in comprehensive and continuing
efforts to identify nonindigenous aquatic species research needs and to focus research
activities on priority needs. The Research Coordination Committee (RCC) was
established by the Task Force to ensure such broad-based coordination. The RCC will
include representatives of the diverse community of affected interests such as Federal,
State and other governmental entities, the private sector, and Canadian and Mexican
representatives.

The RCC will annually seek consensus on the universe of nonindigenous aquatic species
research needs that address both emerging and ongoing problems and issues. The RCC
will also seek broad consensus on research priorities. In developing such consensus, the
RCC will consider the status of nonindigenous species in various regions of the country,
their potential risk to ecosystems and human activities, the potential significance of the
research in resolving policy issues, and other relevant factors.

Periodically, the RCC will convene coordination meetings with the research community
and other interested or affected parties. To the extent practicable, joint or concurrent
meetings will be held with specialized organizations such as the Federal Aquatic Plant
Committee, Introduced Fish Section of the American Fisheries Society, Society for
|chthyology and Herpetology, and American Malacological Union. A variety of other
contacts will also be established.

Research Protocol

Some past research activities have resulted in the spread of nonindigenous species.
Concerns were expressed during congressional deliberations leading to enactment of the
Act that such activities might continue to introduce or spread nonindigenous species,
especially zebra mussels. As a consequence, Congress included provisionsinthe Act in
an attempt to avoid such possibilities even though importing and transporting
nonindigenous species for research purposesis an intentional introduction (see Table 1).

An early version of legidation that became the Act would have addressed such concerns
by prohibiting nonindigenous species research in any location where the subject species
was not already established. As an aternative to such arbitrary and unnecessary
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restriction on research activities, the statute enacted requires that the Task Force establish
and follow a protocol to ensure that research conducted or funded under authority of
Subtitle C of the Act does not result in the introduction of ANS into United States waters.

The Task Force established a Research Protocol Committee (RPC) to develop and
periodically update the Research Protocol for its consideration and to ensure effective
implementation of the approved process. By September 1991, three drafts of the research
Protocol had been prepared and circulated for Task Force and other comment. In
response to comments from two entities, an extensively revised version was tentatively
approved by the Task Forcein April 1992, subject to further public comment. An
announcement of the availability of and an opportunity to comment on the approved
Research Protocol was provided by notice in the FEDERAL REGISTER on September
24,1992 (57 FR 44207). Based on about 30 comments in response to that notice, the
Research Protocol was modified and the revised version was approved by the Task Force
and completed in September 1993.

The Research Protocol (Appendix G) consists of two parts: arisk assessment and a set of
guidelines that will ensure necessary confinement of potential ANS. It establishes a
process and provides decision criteriafor evaluating the risk that research projects,
including the transport of specimens to the research site, are likely to result in the
introduction or dispersal of present or potential aquatic nuisances species. The Protocol
will be reviewed periodically and revised when appropriate based on implementation
experience and other insight.

Allocation of Competitive Research Grants

The Task Force allocates funds appropriated for competitive grants for research on all
aspects of aquatic nonindigenous species that are, or have the potential to become,
nuisances. Funding for these grantsis to be appropriated to, and administered by,
NOAA's National Sea Grant College Program (NSGCP) and the Cooperative Fish and
Wildlife Research Units Program (CFWRUP) now part of the recently established NBS.

The Task Force will annually determine national nonindigenous aquatic species research
needs and priorities as discussed in the Research Coordination section. The NSGCP and
CFWRUP will then develop ajoint Request for Proposals reflecting those needs and
priorities that will be issued to the scientific community. Funding will be available to
universities and research institutes and |aboratories. Proposals received will be directed to
the NSGCP or CFWRUP for funding consideration, depending on the organisms,
habitats, or topicsto be investigated. Other entities with an interest in a particul ar
research proposal may fund all or part of the study.

Proposals submitted for funding under this provision will undergo scientific peer review.
Successful projects must comply with the Research Protocol. Selection of projects for
funding will be competitive, based on both scientific merit and responsiveness to the
research needs and priorities agreed to by the Task Force. Proposals will be
recommended for funding, returned for appropriate modification of experimental design,
or rejected. Projects funded through NSGCP will be administered through the local Sea
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Grant Institution; projects funded through the CFWRUP will be administered through
NBS' Regional Offices.

EDUCATION

Lack of public knowledge of ANS problems, including the pathways by which they are
introduced and dispersed, has contributed to unintentional introductions. Changesin the
philosophy and behavior of individuals are essential to the effectiveness of any program
to deal with these problems. Increasing public awareness about nonindigenous species
issues and problems facilitates species identification, prevention of introductions and
tranglocations, and control. It also generates essential public support for implementing
preventive and corrective programs.

Several State agencies and others have developed effective educational materials and
activities related to specific nonindigenous aquatic species problems and threats. Several
ongoing educational campaigns, sometimes undertaken as part of broader recreational
fishing ethics efforts, are aimed at preventing improper bait disposal by recreational
fishermen. A coalition of Minnesota interests are distributing a color poster featuring
zebramussels and the ruffe. FWS and the States of Florida and Hawaii have developed
informational materials on the dangers of releasing unwanted aguarium specimens into
open waters. Hawaii's materials are supported by radio and television public service
announcements. USCG has developed a pamphlet describing how ballast water can be a
pathway for invasions by nonindigenous species and identifying actions that avoid such
problems for distribution to shipping interests in the Great Lakes (Figure 5, page 43).

The Great Lakes Sea Grant Network developed awidely distributed, wallet-size zebra
mussel identification card that encourages reporting sightings to the Zebra Mussel
Information Clearinghouse in Brockport, New Y ork. That Clearinghouse publishes the
bi-monthly Dreissena polymorpha Information Review containing information on zebra
mussels for researchers, affected entities, and the general public. Posters and afact sheet
aimed at preventing the spread of zebra mussels to non-infested waters by fishermen and
boaters are being distributed at boat landings and marinas in Pennsylvania by its
Department of Environmental Resources. FWS offices involved in zebra mussel
detection and monitoring have devel oped educational materials and have conducted
technical seminarsin response to the zebra mussel infestation.

Public information and education directed to a wide range of audiences must be included
in the Program. Decision-makersin all levels and branches of government should be the
primary audience. Industrial users of water; recreational users of aquatic resources; the
aquaculture and aquarium industries; aguarium owners; zoos and arboretums; the
research community; professional, trade and interest groups; and the general public
should also be addressed.

Education will be integral to each element of the Program. As a consequence, the
majority of educational activities will be undertaken as part of other program elements.
Thisis particularly true for the Prevention, Detection and Monitoring, and Control
Elements and the Zebra Mussel Demonstration Program. A pproaches and educational
activitieswill differ among program elements and their components as appropriate.
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However, alerting appropriate government agencies and other entities and interests about
the problem and providing information on identification of the species of concern and
how to prevent it from spreading will often be acommon theme.

The principal focus of this element is general education about the problems caused by
nonindigenous species and the need to prevent introductions. However, no separate
apparatus for devel oping educational materials and programs is proposed. I nstead,
implementation of such consciousness-raising efforts will be through existing education
programs of the constituent Task Force agencies and other interested parties. Currently,
FWS and NOAA's NSGCP have such capabilities.

The Task Force will encourage and facilitate initiatives by others, including assisting
with identification of potential audiences, devel oping appropriate education materials and
curricula, and making cooperators aware of available educational resources. Several
specific educational programs can beinitiated at relatively little incremental cost. Asan
example, information on measures to prevent transfer of zebra musselsis being
incorporated into the boating safety programs conducted by the USCG Aucxiliary.
Similarly, information on boat-related pathways is provided in the context of USCG
Auxiliary courtesy boat inspections. Natural history museum and nature center exhibits
and programs al'so may be cost-effective means for informing citizens about
nonindigenous species and their effects.

TECHNICAL ASSISTANCE

Technical assistance to States and local governments and other entities and individuals
will be provided under the Program to minimize the environmental, public health, and
safety risks associated with ANS, including early warning of infestations and information
about appropriate responses.

Technical assistance related to management of ANS will require coordination of many
water users, ranging from sportsmen to municipa and industrial interests. Technical
assistance will:

« inform of impending or potential problems;

e provide access to the best technology and information available to minimize
economic impacts and prevent further spread;

e synthesize available scientific information into forms that can be utilized by
managers and decision-makers,

e provide an early warning capability; and

e provideinformation regarding success of management programsin place to
prevent new introductions.

This capability currently existsin coastal regions, including the Great Lakes, through the
NOAA's NSGCP Marine Advisory Services network. The Department of the Interior can
provide such technical assistance through its nationwide network of Cooperative Fish and
Wildlife Research Units, Fishery Assistance Offices, and IPM Coordinators. The U.S.
Department of Agriculture has technical assistance capability through its Cooperative
State Extension Service. Together, these Federal technical assistance capabilities provide
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national coverage, but their application will require significant interagency cooperation
and interaction to realize that potential.

ZEBRA MUSSEL PROGRAM

In adopting the Act in late 1990, Congress was acutely aware of the unprecedented
impacts and rapid spread of the zebra mussel infestation in the Great Lakes. There was
also great concern that the infestation would soon spread to many other regions of the
Nation (Figure 3) with impacts similar to those in the Great L akes. Since enactment,
zebra mussels have spread throughout the Great Lakes and well beyond (Figure 4).

The ZebraMussel Element of the Program will ensure emphasis on the immediate zebra
mussel problem. It will aso demonstrate how to organize large-scale, coordinated
responses to significant ANS problems. The Program is to be conducted in the Great
Lakes or any other waters of the United States where zebra mussels are, or may become,
aproblem.

The Assistant Secretary of the Army for Civil Works, in consultation with the Task
Force, must develop a program of research and technology for the environmentally sound
control of zebramusselsin and around public facilities. Although arguably afree-
standing requirement, this research and devel opment mandate is clearly related to, and
should be acknowledged as part of, the Zebra Mussel Program (see subsequent section).

Many zebramussel research, education, monitoring, and control activities have been
initiated since the infestation was discovered in 1988. A broad array of United States and
Canadian Federal, State, Provincial, regional and localgovernmental entities, industry
organizations, municipal water supply systems, public utilities, industries, universities,
and many others are involved. Information about a number of these activitiesis presented
in Appendix E. Federal funding devoted to zebra mussel activitiesis displayed in Table
E-1.

Building on many years of involvement with nonindigenous species problems, significant
coordination of diverse and extensive zebra mussel activities has been accomplished in
the Great L akes region through the ad hoc efforts of research and governmental entities.
For instance, the ad hoc United States Great L akes Non-Indigenous Species Coordinating
Committee, made up of Federal, State and academic researchers and managers, recently
developed a Coordinated Program of Research on Non-Indigenous Species in the Great
Lakes (Appendix F). That document has been used for identifying and prioritizing the
universe of zebra mussel research needs.

The Great Lakes region has established an effective nonindigenous species network that
has facilitated zebra mussel coordination effortsto date. With the spread of zebra mussels
beyond the Great L akes and the continuing explosive growth of zebra mussel activities
and information, effective coordination will become increasingly difficult, yet imperative.
In addition, the rapidly growing information base resulting from zebra mussel research
and control activities must be synthesized into practical recommendations for reducing
the impacts of the infestation and preventing its spread. Such information must also be
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disseminated in atimely manner to the broad array of parties interested. Hence, amore
formal, national coordination mechanism is necessary.

Given these circumstances, the most effective role of the Task Forcein the near termisto
ensure that:

o effortsdirected toward the zebra mussel, especially research, are adequately
coordinated; and

o therapidly expanding information base related to effective, environmentally
sound control methods is synthesized into relevant control strategies and
technologies and disseminated to awide array of interestsin atimely manner.

To achieve these objectives, the Task Force has established a Zebra Mussel Coordination
Committee (ZMCC) involving representatives of the full range of entities affected by or
involved with zebra mussels. This includes the Great Lakes Panel on Nonindigenous
Species and Canadian participants. Since the infestation is most severe there, the
principal focus of the ZMCC initially is expected to be Great L akes issues and problems.
As the zebra mussel infestation spreads, however, representation on the ZM CC and the
issues and problems addressed will broaden correspondingly.

The Task Force will annually review the focus and direction of the Program to ensure
that its emphasis changes in concert with the evolution and maturation of the problem.
For instance, if a consensus emerges that important activities are not being addressed, the
Task Force may want to encourage, or even take the lead in, the development of
programsto fill such gaps. If such evaluations identify other more effective coordination
mechanisms, the Task Force would consider deferring its coordination role to that
alternative mechanism. Such evaluations will aso be useful in guiding the response to
future ANS problems.

RELATED ACTIVITIES
STATE AQUATIC NUISANCE SPECIES MANAGEMENT PLANS

State governors, after opportunity for public review, may submit a comprehensive ANS
management plan for review and approval by the Task Force, and a public facility zebra
mussel management plan for review and approval by the Assistant Secretary of the Army
for Civil Works. At thistime, no Federal funds have been budgeted for this purpose nor
are any budget requests contemplated. FWS and USACE for the Assistant Secretary of
the Army for Civil Works will develop guidelinesto assist the States in the preparation of
these plans. That guidance will address the scope and content of the State plans and will
facilitate Task Force review of plans submitted.

The process of preparing and reviewing State plans is independent of the Federal Aquatic
Nuisance Species Program. However, State activities related to nonindigenous aguatic
species can be an integral component of a comprehensive national Program without
diminishing State prerogatives. Hence, the Task Force will review the State plans for
consistency with national objectives and seek to integrate State plans and priorities with
the proposed national Program. During the course of reviewing State plans, technical
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assistance in the form of comments on and suggestions about the effectiveness and
environmental -soundness of proposed State measures may be provided.

The Act does not contain an explicit requirement that control activities included in an
approved State management plan be subject to the decision process required by the Act.
However, the requirements for State management plans, mandatory compliance with
applicable environmental laws, and consistency with the national Program together
suggest that the Control Element decision process should also apply to State plans.
Several States are developing ANS management plans for approval by the Task Force.
The natural resource management agenciesin New Y ork and Minnesota have been
directed by their legislatures to develop and submit State plans. On December 15, 1993,
the Department of Environmental Conservation on behalf of the Governor submitted
New Y ork's Nonindigenous Aquatic Species Comprehensive Management Plan. The
Task Force must approve that plan by mid-March 1994 or return it with recommended
modifications. Minnesota's plan is nearing completion and is expected to be available for
public review during the Spring or Summer of 1994. Wisconsin and Michigan are aso
preparing ANS management plans for public review later in the year.

Under the auspices of the Chesapeake Bay Program, four of the basin's States, the
District of Columbia, and two Federal agencies will soon adopt a policy regarding the
introduction of nonindigenous aquatic species. Each management jurisdiction will then
be able to establish consistent implementation policies and prepare compatible species
specific control plans. The State of Maryland is prepared to devel op such documents
which may become the basis for an ANS plan submitted for Task Force approval.

BALLAST WATER AND SHIPPING INITIATIVES

Ships have always been a pathway by which exotic species, including diseases, have been
introduced into and transported within North America. Before water was routinely used
as ballast, many plants and other organisms were introduced through the disposal of solid
ballast (Carlton 1990). Since the early 1900s, ballast water has been associated with the
transport of exotic species. A ship may take on ballast water in one port, including any
living organismsin that water, voyage across an ocean to another port and discharge its
ballast water along with any organisms that survived the trip. Hundreds of species,
including the zebra mussel, are estimated to have been introduced into North America by
this pathway (Carlton 1985). Although there has always been the threat of a nuisance
species being unintentionally introduced in this manner, the problems brought on by the
zebramussel prompted public and legislative attention to thisissue.

Asaresult of this attention, the USCG was directed in 1989 to study the options available
to control the introduction of nonindigenous species through ballast water. In mid-1990,
USCG submitted an interim report to the Congress detailing the problem of
nonindigenous species throughout the world and efforts underway to address that

problem (Anonymous 1990). A paper on preventative options was attached to the report.
Of the alternatives considered in the paper, the most feasible and economical wasto
exchange freshwater ballast with sea water while en route from one port to another.
While organisms may still be taken in with the ballast water exchanged on the high seas
(i.e., more than 200 miles offshore), those organisms will probably not survive when
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discharged in freshwater. A draft of the final report is under review within the
Administration.

Great Lakes Requirements

Subtitle B of the Act directed the USCG to take two actions to reduce the risk of
introducing and spreading nonindigenous aquatic species into the Great Lakes through
the ballast water of vessels. By June 1991, voluntary guidelines based on the best
scientific information available were to be established. In addition, mandatory regulations
were to be issued by December 1992.

In March 1991, guidelines applying to vessels carrying ballast water that, after operating
on the high seas, were inbound for the St. Lawrence River above Quebec City or the
Great Lakes were jointly issued by the U.S. and Canadian Coast Guards. The guidelines,
which fulfill the statutory requirement, encourage ship-masters to treat their ballast water
or exchange it at sea at a depth of at least 2000 meters. If exchange at seais not
practicable, ballast could be exchanged in the Laurentian Channel in depths greater than
300 meters.

The required ballast water management regulations took effect on May 10, 1993, at the
beginning of the Great L akes shipping season. They apply to vessels carrying ballast that
have operated beyond the EEZ when they enter the Snell Lock of the St. Lawrence
Seaway at Massena, New Y ork, regardless of other ports of call during that voyage. In
addition to exchange of ballast water on the high seas, the regulations allow retention of
ballast water in sealed tanks and, with prior approval of the Commandant of the USCG,
other environmentally sound ballast water management methods. No vessel entering
Snell Locks may operate on the Great Lakes unless its master describes the ballast water
management efforts carried out and certifies the vessel isin compliance with the
regulations. USCG may take ballast water samples during transit of the Snell Lock to
assess compliance with and the effectiveness of these regulations. To date, the emphasis
of this sampling has been on checking the salinity of ballast water to verify compliance.

With the adoption of the mandatory regulations, the joint United States-Canadian
voluntary guidelines were terminated. However, the Canadian Coast Guard amended the
guidelines and reissued them on March 31, 1993, to cover vessels entering their ports
above Quebec City.

The USCG established an educational and technical assistance program for both itsfield
personnel and employees in the shipping industry to encourage compliance with the
ballast exchange guidelines and the ballast water regulations. A video and pamphlet
(Figure 5) describing how ballast water can be a pathway for invasions by nonindigenous
species and identifying actions for avoiding such problemsis provided to all mariners
entering the United States port at the Massena L ocks. That educational material has also
been distributed widely to the shipping industry in the Great Lakes.

Two other recent events have occurred that relate to ballast water management and
shipping effecting the Great Lakes. The Act was amended in November 1992 to direct
the USCG, in cooperation with the Task Force, to issue regulations by late 1994 for
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vessels entering the Hudson River above the George Washington Bridge. The purpose of
these mandatory regulationsis to prevent the introduction and spread of aguatic
nonindigenous aguatic species into the freshwater portion of the Hudson River whichis
connected with the Great Lakes through the Erie Canal. They are expected to be similar
to the existing regulations for vessels entering the Great L akes through the St. Lawrence
Seaway. Recently, proposed regulations developed in response to this requirement were
published.

A voluntary ballast water management plan for Western Lake Superior also was
developed in the spring of 1993 by the Great L akes shipping industry in cooperation with
the Task Force's Ruffe Control Committee (Anonymous 1993). The purpose of the plan
was to minimize the risk of intra- and inter-lake spread of ruffe. Implementation began at
the start of the 1993 shipping season.

National Shipping Initiatives

The Act also directs that two studies, a Shipping Study and a Ballast Exchange Study, be
conducted to evaluate the introduction of ANS by vesselsinto waters other than the Great
Lakes.

risk of shipping related introductions into waters other than the Great Lakes. The study
examines ballast water, a known pathway, as well as other pathways associated with
shipping, such as anchor chains, chain lockers and hull surfaces. In addition, options for
preventing such pathways from transporting additional nonindigenous organisms will be
identified and evaluated. Specifically, the Shipping Study isto:

o determine the degree to which shipping acts as a major pathway to the
introduction and spread of nonindigenous species,

o identify possible aternatives for controlling any pathways associated with
shipping; and

o determinethe feasibility of implementing regional versus national control
measures.

The Study has been completed and afinal draft of the report is undergoing agency and
Administration review. The report is expected to be submitted to Congressin 1994.

The second shipping-related analysis, the Ballast Exchange Study, was assigned to the
Task Forcein the Act. The purposes of this study are to:

o assessthe environmental effects on the diversity and abundance of native species
in marine, estuarine, and freshwaters of the United States of ballast water
discharges; and

o identify alternative areas, if any, in United States waters where ships can safely
exchange ballast water without risking the introduction or spread of
nonindigenous species.

This study is scheduled to begin in the Spring of 1994 and is expected to be completed by
June 1995.
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International Efforts

To date, only the United States, Canada, and Australia have legidative or regulatory
provisions addressing thisissue.

In May 1989, the Canadian Coast Guard issued voluntary guidelines requesting shipsto
exchange their ballast water on the high seas before entering the Gulf of St. Lawrence.
The St. Lawrence Seaway Authority has been monitoring compliance with the guidelines
by asking the masters of the vessels to complete survey forms. In 1990, compliance was
estimated to be between 80 to 90 percent.

In February 1990, the Australian Quarantine and Inspection Service (AQIS) issued
voluntary guidelines aimed at reducing the possible introduction of nonindigenous
species. The guidelines provide vessels the option of

e providing acertificate from the responsible national government stating that the
harbor sediment where the ship took on ballast was free from toxic
dinoflagellates;

o reballasting at seaen route to Australia;

e agreeing not to release ballast water while in Australian waters;

e entering into a"Compliance Agreement” with AQIS to maintain ballast contents
in aclean condition;

e implementing an approved treatment process to eliminate possible harmful
organisms; or

o discharging ballast water to an on-shore treatment facility.

Seventy-eight percent of the vessels entering Australian waters claimed to bein
compliance with those guidelines.

The International Maritime Organization (IMO) has become the focus of international
efforts to prevent the spread of aquatic organisms by shipping activities. At the 32nd
Session of its Marine Environment Protection Committee (MEPC), held in July 1991, the
Committee agreed on guidelines for ballast water programs that could be adopted by port
states. The guidelines provide procedures that can be used to manage ballast water,
encourage flag states to aert their seafarers of the problems associated with ballast water
and sediments, and promote further research on the issue of ballast water management.

After human cholera was detected in the ballast water of several vessels entering ports on
the Gulf of Mexico in the Fall of 1991, the USCG published the IMO guidelines.
Voluntary compliance by mariners with the IMO guidelines was requested to decrease
the possibility of further introductions of cholera and other pathogens into United States
waters.

The MEPC, at its 34th Session in July 1993, established a Harmful Aquatic Organisms
Working Group to address this issue on a continuing basis. The Working Group isto

consider further development of the IMO guidelines as the basis for a new annex to the
International Convention for the Prevention of Pollution from Ships, 1973, as modified
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by the Protocol of 1978 MEPC also asked the Working Group to investigate the
possibility of an international symposium on this issue.

PUBLIC FACILITY ZEBRA MUSSEL CONTROL RESEARCH AND
DEVELOPMENT PROGRAM

The zebramussel iswidely distributed in the Great Lakes and is predicted to cause up to
$5 billion in damage by the year 2000. The infestation has spread rapidly throughout the
river systems adjacent to the Great Lakes; eventually, much of the United Statesis
expected to be infested. Encrustation by this biofouling organism can adversely affect
and has even shut down activities and systems that use surface waters. These include
those associated with lake and river-borne vessels, hydropower facilities, locks and dams,
municipal water supplies, and other water intake and control structures.

In response to this threat, the Assistant Secretary of the Army for Civil Works has
established a program of research and technology development for the environmentally
sound control of zebra musselsin and around public facilities. Responsibility for this
program has been delegated to the USACE. Its objective is to develop, for rapid
implementation, zebra mussel prevention and control strategies and methods for public
facilities. Achievement of this objective will facilitate development of proactive,
environmentally sound control programs that will minimize adverse effects and fiscal
burden of zebramussel infestations in and around public facilities. This objective will be
achieved by accomplishing the following tasks:

Management, Coordination, and Information Transfer. A host of other organizations
(United States and foreign government agencies, the hydropower industry, municipal
water supply companies, and universities) have begun programs of research and
technology development related to the zebra mussel problem. Coordination will be
essential to minimize duplication of effort and maximize exchange of information. For
example, the hydropower and municipal water supply industriesin Europe clearly have
the lead in application of engineering design management techniques. To avoid
duplication of efforts, existing and emerging information will be used to the maximum
extent feasible. Technical assistance to regional, state, and local entities concerned with
the zebra mussel problem is essentia for timely and effective implementation of control
strategies in and around public facilities. Publication of awide array of documents,
ranging from technical papers and reports to newsletters intended for a nontechnical
audience, will be guided in this task.

Evaluate Environmental and Physiological Factors Affecting Zebra Mussel Control
Strategies. Thistask has two components. The first involves investigations at selected
field sites of early infestation colonization rates in relation to biotic and abiotic variables.
Techniques for assessment and prediction of zebra mussel population growth will be
developed to support proactive implementation of control strategies. These investigations
will also support development of environmentally sound control plans by contributing
information on and methods for evaluating ecological consequences of zebra mussel
infestations and their control. The second component involves selected |aboratory and
field studies of zebra mussel physiology in relation to control methods. For example,
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natural seasonal shiftsin physiological indices of mussel condition may be useful for
determining the best timing of control attempts.

Evaluate and Improve Control Methods. Investigations will be conducted to determine
desiccation, thermal tolerance, and susceptibility to low oxygen to improve options for
the physical control of zebra mussels. Existing chemical and biologica control
technologies, including oxidizers (chlorine, ozone, etc.), molluscicides, and microbial
inhibitors of mussel attachment will be evaluated. Environmental impacts of control
technologies will be evaluated.

Formulate Strategiesfor Prevention and Control of Zebra Mussel Infestationsin
and Around Public Facilities. This task involves engineering design, operations, and
maintenance of facilities and structures affected by zebra mussels, and will be divided
into three areas. Control strategies will be developed and evaluated for: @) hydropower
and locks and dams, b) other water control structures, and ¢) waterborne vessels,
including dredges. Potential problems, priorities, and elements for the best available
control strategies will be designed for specific facilities and structures through a series of
technical workshops. These workshops will include industry and government
representatives selected for their detailed knowledge of the design, operation, and
maintenance of particular facilities and structures as well as engineers and scientists
recognized for their expertise in zebramussel control research and technol ogy
development. Elements of control strategies will include early detection monitoring,
preventive options and maintenance, remedial action, re-design options, and seasonal
avoidance and minimization.

BIOLOGICAL STUDY

A major impediment to resolution of many nonindigenous aguatic species policy issuesis
the lack of comprehensive, objective information about the effects of introductions. A
paradox of the debate is the limited number of complete, balanced and scientifically
sound comparisons of the positive and negative consequences of nonindigenous species.

Other than for insects and diseases introduced for pest control, few programsinvolve the
development of systematic, balanced studies before a species is introduced. Proponents of
intentional introductions stress beneficial results and tend to overlook and/or downplay
undesirable consequences. Only recently have some proposed introductions been
challenged resulting in somewhat open debate about the nature, likelihood, and extent of
positive and negative consequences. Unfortunately, these debates tend to be fueled by
rhetoric and adversarial posturing to the detriment of objective, scientific development of
information to resolve the complex issues involved. Because substantial awareness of and
concern about unintentional introductions is very recent, little attention has been paid to
these issues to date.

A biological study to determine whether nonindigenous aguatic species threaten the
ecological characteristics and economic uses of waters of the United States other than the
Great Lakes must be completed. A comprehensive effort to document and compare the
ecological, economic, and other relevant effects--both positive and negative--of a
substantial sample of nonindigenous aquatic organisms in selected geographic areas was
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initiated in 1993. When completed, this study will provide government policy-makers,
scientists, engineers, industry, and the general public with a much more comprehensive
and objective basis for more informed decision-making regarding a myriad of
nonindigenous speci es i Ssues.



42

PROGRAM PRIORITIES

The complexity and potential magnitude of unintentional introductions necessitates the
ambitious goals established by the Act and its broad authority. However, rational and
effective alocation of limited funding and personnel resources among diverse goals and
program elements of this comprehensive authority is difficult. Clearly defined program
priorities must be the basis for deciding how to use those limited resources and are
required by the Act.

Priorities for the Program are multifaceted and interlinked. None of the program elements
identified in the Act or proposed in this report would be implemented to the exclusion of
the others. To the contrary, all aspects of the Act must be addressed concurrently. The
chalengeisto find the appropriate mix of elements for each level of effort.

Another consideration relates to the timing of activities, i.e., those undertaken in the near-
term versus over the longer-term. In the developmenta phase (i.e., first threeto five
years), amajor focus of attention will be on establishment of prevention and detection
and monitoring capabilities. Ensuring that a comprehensive and responsive
nonindigenous aquatic species research capability is established to support the core
elements of the Program and to meet other needs will also be a high priority. However, as
the prevention, detection and monitoring, research, and other components of the Program
become operational and routine, control initiatives are likely to assume alarger role.

While the remainder of this discussion relates to priorities among elements of the
Program, important priority issues within each program element also exist. Intra-element
priorities are addressed in the discussion of each element.

Prevention stands out among the other elements in terms of importance. If the initial
introduction or subsequent dispersal of ANS is prevented, no detection, control, research,
education, or other activities will be necessary. As the most effective and certain means
of avoiding ANS problems, this element has the highest long-term priority in the Program
and should be implemented even under the most constrained budgets.

Since prevention is unlikely to be completely successful, timely knowledge of the
presence of a new nonindigenous aquatic species in United States waters or waters shared
with other nations is essential. Monitoring changes in the distribution and abundance of
nonindigenous aguatic species is also important. Therefore, detection and monitoring
