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EXECUTIVE SUMMARY 
 
The International Joint Commission (IJC) has maintained a longstanding interest in 
aquatic invasive species (AIS) and their demonstrated / prospective adverse impacts upon 
the ecological integrity and economic health of the binational Great Lakes - St. Lawrence 
basin. Accordingly, AIS prevention and control was designated as one of five focal points 
for the IJC’s “nearshore priority” emphasis during its 2007-2009 cycle. Specifically, the 
IJC selected the development of a Binational AIS Rapid Response Policy Framework as a 
product of this effort.  An AIS Rapid Response Policy Framework Work Group was 
established to guide the process, drawing its membership from the IJC’s Water Quality 
Board, Science Advisory Board, and Council of Great Lakes Research Managers.  
 

The goal of the project is to provide the 
IJC with “strategic and specific policy 
direction that can be used to facilitate 
the development and implementation of 
binational rapid response plans” that 
can be applied to threats from various 
sources (e.g., invasive fish, invertebrates, 
pathogens, aquatic plants). 

The goal of the project is to provide the IJC with “strategic and specific policy direction 
that can be used to facilitate the development and implementation of binational rapid 
response plans” that can be applied to threats from various sources (e.g., invasive fish, 
invertebrates, pathogens, aquatic plants). Among others, this includes identifying 1) the 
range of available rapid response options, 2) current rapid response activities underway in 
the Great Lakes basin, and 3) the legal and regulatory actions that need to occur prior to 
plan implementation. The associated 
methodology featured data gathering and 
analysis, an assessment of various rapid 
response models, a determination of best 
practices and critical success factors, 
institutional and policy analysis, case 
study selection and assessment, 
development of alternative approaches, 
and generation of findings and 
recommendations for prospective action 
by the IJC.  These various tasks were supported and informed by an extensive literature 
review and analysis, a series of personal interviews with researchers and practitioners, 
and an “experts workshop.” 
 
Project outcomes included a series of findings reflecting broad areas of consensus derived 
from the literature, case study analyses, personal interviews and the “experts workshop”.   
Briefly stated, the investigation concluded that: 
 

 Despite notable progress in AIS prevention and control efforts over the past two 
decades, the binational Great Lakes - St. Lawrence basin ecosystem remains 
highly vulnerable to the introduction and spread of new AIS due to numerous 
scientific, policy and institutional challenges.  

 Rapid response is increasingly recognized as a critically important adjunct to 
more established AIS prevention and control programs.   
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 Basin jurisdictions are increasingly calling for the development of AIS rapid 
response plans. Those produced to date, however, are few in number, limited in 
scope, and generally have a minimal focus on the binational dimension of AIS.  

 The “institutional dimension” of binational rapid response is as complex and 
challenging as the scientific and technical dimensions. Institutional aspects of a 
rapid response program (e.g., agency leadership, allocation of responsibilities, 
allocation of funds) must be explicitly defined in a plan, drawing on “lessons 
learned” and best practices from other experiences.   

 The Incident Command System (ICS) offers a well-established framework for 
developing rapid response procedures, given its relevance to emergency situations 
in complex settings where key considerations include timely and decisive 
response, clear lines of authority, and defined roles and responsibilities. 

 The success of a binational AIS rapid response plan will be a function of both its 
public profile and its structural and operational characteristics.  The planning 
effort must be sanctioned at the highest political levels, and the AIS threat must 
be declared - and publicly regarded - as an emergency.  Structural characteristics 
(i.e., how relevant parties are organized to provide rapid response functions) and 
operational characteristics (i.e., what those functions are and how they are 
performed) must be clearly articulated and based upon successful past 
experiences.   

 A timely and aggressive response to a newly-detected AIS introduction is 
essential, given the expansiveness of the Great Lakes - St. Lawrence system and 
the difficulty in eradicating / controlling a population once it has been established 
and dispersed. A key component in such a response is an established organization 
structure, a detailed decision-making process, and pre-approved treatments (with 
all necessary permits and regulatory requirements in place).  Lacking this, a 
response action will encounter undue delays and its effectiveness will be 
compromised.  

 Great Lakes - St. Lawrence jurisdictions recognize the continuing vulnerability of 
the system to new AIS introductions, and share a sense of urgency in calling for a 
binational AIS rapid response plan.  The potential cost of inaction can far 
outweigh the cost of plan development and implementation.  

 Many of the “building blocks” for binational AIS rapid response planning are 
presently available, given the basin’s well-established institutional arrangements, 
existing binational agreements / mechanisms, legal / regulatory regime, policies, 
programs and tradition of binational cooperation. Harmonizing and assembling 
these elements, while identifying and addressing unmet needs, will expedite the 
planning process.    

 As a binational entity charged with restoring the “chemical, physical and 
biological” integrity of the Great Lakes - St. Lawrence system, the IJC has a 
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These and related findings support three key recommendations for consideration by the 
IJC.  Additional detail is provided in Section Six of the report.   
 

 Develop an AIS rapid response plan tailored to the binational dimensions of 
the Great Lakes - St. Lawrence system.  Drawing from the policy framework 
provided within this report, the IJC should work with the parties (i.e., Canadian 
and United States federal governments) to produce a detailed, prescriptive plan 
(and implementation process) that ensures a timely and aggressive response to 
new AIS introductions.  

 Promote a consistent and coordinated approach to rapid response planning 
and implementation within the binational Great Lakes - St. Lawrence 
system.  Working within existing institutional arrangements (where available), 
the IJC should engage the AIS response community and, where rapid response 
planning efforts are underway or anticipated, ensure that the binational dimension 
is addressed in a consistent and coordinated manner. 

 Amend the Canada - United States Great Lakes Water Quality Agreement 
(GLWQA) to explicitly address the AIS issue and its impacts, and provide 
for a binational rapid response program.  The IJC should formulate and offer 
amendment language for consideration by the parties, including a new annex 
calling for their cooperation and leadership in the development, maintenance and 
implementation of a binational rapid response plan. 
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SECTION ONE:  INTRODUCTION 
 

A. Project Background 
 
The impact of aquatic invasive species (AIS) within the binational Great Lakes - St. 
Lawrence basin is increasingly well documented.  Over 180 AIS have been detected in 
the basin, arriving via pathways that include maritime commerce, recreational boating, 
canal systems / waterways and commercial / private aquaculture, among others. A variety 
of impacts are associated with such invasions and include those that compromise both 
ecological integrity (e.g., water quality degradation, habitat alteration, loss of species 
diversity, food web alteration) and economic health (e.g., compromised water-based 
recreational activity, infrastructure damage, retro-fitting requirements). The scientific, 
policy and management communities within the Great Lakes - St. Lawrence basin 
generally agree that the AIS threat is of paramount concern, and resolving or mitigating 
its impacts is fundamental to continued progress in ecosystem restoration and protection.  
 
Once established in the waters of the Great Lakes - St. Lawrence basin, it is difficult / 
virtually impossible to eradicate AIS populations, and similar challenges are faced in 
efforts to limit or control their spread.  Consequently, an increasing focus is being placed 
on preventive measures, and recent years have seen an array of initiatives at the state, 
provincial, federal and international 
levels. The design and application of 
preventive measures has proved to be a 
challenging and time consuming task, 
contending with realities that include the 
complex science of invasive species, 
multiple pathways, an expansive physical 
system, technology limitations, 
intergovernmental and binational 
coordination requirements, and the need 
to promulgate consistent inter-
jurisdictional laws, policies and 
programs.  
 

Binational Great Lakes basin (NOAA - Great Lakes 
Environmental Research Laboratory) 

Despite some progress in the design and 
application of preventive measures, new 
invasions are being detected on a regular 
basis, suggesting the need for an 
effective rapid response protocol that can 
expedite eradication, containment or control actions immediately upon detection. The 
need for a well - defined and universally accepted protocol has been demonstrated on 
multiple occasions and, perhaps, most notably with the unsuccessful effort to eradicate 
the Eurasian ruffe (Gymnocephalus cernuus) when first detected in Duluth - Superior 
Harbor in the mid - 1980s.  A cumbersome decision making process, exacerbated by the 
absence of established guidance, resulted in delays that ultimately rendered rapid 
response a moot point.  
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For purposes of this report, a working definition adapted from the (U.S.) National 
Invasive Species Council (NISC) Management Plan will be used: rapid response is a 
systematic effort to eradicate or contain invasive species while infestations are still 
localized. It may address totally new introductions or range expanding infestations of 
previously established species. 
 

Rapid response is 
a systematic effort 
to eradicate or 
contain invasive 
species while 
infestations are 
still localized. 

The IJC has a long standing interest in the AIS issue, recognizing its ecological and 
economic implications for the Great Lakes - St. Lawrence basin.  More specifically, the 
IJC recognizes that the ability of the United States and Canadian 
federal governments to meet Great Lakes Water Quality 
Agreement (GLWQA) objectives will be determined, in part, by 
the ability of the two nations to successfully design and 
implement AIS prevention and response protocols at the 
binational level. As such, the IJC identified AIS as one of five 
focal points for its “nearshore priority” emphasis. An AIS Rapid 
Response Policy Framework Work Group (comprised of 
members of the Water Quality Board, Science Advisory Board 
and the Council of Great Lakes Research Managers) was tasked with the development of 
a “Binational Aquatic Invasive Species Rapid Response Policy Framework.”  
 
B. Goals and Objectives  
 
The goal of this project is to provide the IJC with “strategic and specific policy direction 
that can be used to facilitate the development and implementation of binational rapid 
response plans.”  In so doing, policy makers will be provided with “as much information 
as possible so that rapid response plans can be developed and ‘pre-approved’ prior to an 
invasion.”  Objectives associated with this goal include identifying 1) the range of 
available rapid response options, 2) current rapid response activities underway in the 
Great Lakes - St. Lawrence basin, and 3) the legal and regulatory actions that need to 
occur prior to plan implementation. These and related objectives are reflected in the 
project methodology summarized below. 
 
C. Methodology 
 
The project methodology was centered around 10 primary tasks (and associated subtasks) 
that collectively contributed to the development of a “Binational Aquatic Invasive 
Species Rapid Response Policy Framework.” These tasks included the following: 
 

A. Kick-off Meeting with the Work Group to establish expectations and 
communications / reporting protocols. 

B. Work Plan Refinement, based upon Work Group comments, to guide the project 
to completion. 

C. Data Gathering and Analysis to include a comprehensive literature review and 
series of interviews with selected AIS policy makers, managers and researchers. 
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D. Assessment of Binational Rapid Response Models, yielding a descriptive 
inventory of models with prospective relevance and associated “lessons learned.” 

E. Best Practices and Critical Success Factors, gleaned from previous tasks, to serve 
as practical guidance in structuring a rapid response policy framework. 

F. Institutional / Policy Analysis to obtain an understanding of the roles, 
responsibilities, relationships and capabilities / limitations of all prospective 
parties to a prospective binational rapid response framework.  

G. Case Study Selection and Assessment to test assumptions and weigh options 
available when facing three fundamentally different types of invasive species 
response scenarios: Dikerogammarus villosus - killer shrimp; 
Hypophthalmichthys molitrix - silver carp; Hydrilla verticillata - hydrilla. 

H. Models and Options to identify the relative merits of the continuum of alternate 
rapid response approaches.  

I. Rapid Response Workshop to convene a group of experts to review project 
information and collectively work toward the development and refinement of a 
“preferred” binational rapid response framework. 

J. Final Report Development that succinctly presents project outcomes, 
recommendations, rationale and next steps for moving toward implementation. 

 
The above methodology was designed to maximize the use and analysis of existing 
relevant materials, as well as the substantial experience and expertise of Work Group 
members and others within the AIS community.  At the Work Group’s direction, the 
project report was prepared as an “action oriented” document designed to succinctly 
present project outcomes and a series of actionable recommendations that would guide 
policy makers toward the development and implementation of a binational rapid response 
plan for the Great Lakes - St. Lawrence basin.  
 
D. Deliverables 
 
This report constitutes the project deliverable, and is presented in six sections with 
appendices. Section One (Introduction) presents project background, goals and 
objectives, methodology and deliverables. Section Two (Characterizing the Rapid 
Response Challenge) presents an overview of AIS and their impacts; the current state of 
rapid response planning; scientific, policy and institutional considerations; and associated 
opportunities / unmet needs. Section Three (Rapid Response in a Binational Great Lakes 
Context) speaks to the importance of an effective policy framework, reviews past / 
current Basin initiatives, discusses the existing “institutional infrastructure”, and 
highlights associated impediments and opportunities.  Section Four (Best Practices and 
Critical Success Factors) summarizes outcomes from a comprehensive literature review, 
practitioner interviews and case study analyses. Section Five (Rapid Response Workshop: 
Perspectives of Researchers, Policymakers and Practitioners) presents themes and 
outcomes from a “by invitation” event involving key leaders in binational AIS rapid 
response efforts. Section Six (From Concept to Implementation) presents a series of 
findings and recommendations shaped and influenced by the literature search, interviews, 
case studies and workshop discussions.  They are presented to the Work Group for 
consideration as recommendations are offered to the IJC and, subsequently, to the United 
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States and Canadian federal governments. Report appendices identify interview subjects 
(A), literature search results (B), “experts workshop” information (C), acronyms used in 
the report (D), and photograph credits (E). 
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SECTION TWO:  CHARACTERIZING THE RAPID RESPONSE CHALLENGE 
 
A. Aquatic Invasive Species and their Impacts - an Overview 
 

Zebra mussels (NOAA – Great 
Lakes Environmental Research 

Laboratory) 

Scientists, policy makers and resource managers generally 
agree that AIS pose a significant and, in fact, leading threat to 
the ecological integrity and economic viability of the Great 
Lakes-St. Lawrence basin. Over 180 such species have been 
discovered in the system to date, generally comprised of 
plants, fish, algae, mollusks and oligochaetes.  Approximately 
10% of this total has prompted significant concern given 
increasingly well documented environmental, economic and 
human health impacts. (The balance may also pose significant 
threats, although they are not yet well documented).  Among 
many others, some of the AIS presently in the system and of 

particular concern (and 
public profile) include 
the sea lamprey 
(Petromyzon marinus), zebra mussel (Dreissena 
polymorpha), quagga mussel (Dreissena 
rostriformis bugensis), Eurasian ruffe 
(Gymnocephalus cernuus), round goby (Neogobius 
melanostomus), spiny waterflea (Bythotrephes 
longimanus), purple loosestrife (Lythrum 
salicaria), and Eurasian watermilfoil 
(Myriophyllum spicatum).   

 
A growing list of imminent threats speaks to the immediacy of prevention and control 
initiatives.  Three of these threats are profiled in this report: the silver carp 
(Hypophthalmichthys molitrix), killer shrimp (Dikerogammarus villosus), and hydrilla 
(Hydrilla verticillata).  
 
Pathways for the introduction and spread of these and other AIS are many and varied, 
although transport in the ballast water of transoceanic commercial vessels is believed to 
be responsible for approximately 60 percent 
of the introductions since the opening of the 
St. Lawrence Seaway in 1959. Other 
pathways (both intentional and 
unintentional) include the aquaculture 
industry, aquarium trade, recreational 
boating, sport fish stocking, bait bucket 
transfers, the live food fish industry, canals 
and waterways, and various horticultural 
practices.  The challenge associated with 
AIS prevention and control is self evident 
given the large number and diverse nature of 

Round goby (Michigan Sea Grant Archives) 

Eurasian water milfoil (Michigan Sea Grant 
Archives) 
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these various pathways, the large number and unique characteristics of individual AIS, 
and the immensity of the Great Lakes - St. Lawrence system. 
 
The ecological impacts of AIS on the Great Lakes - St. Lawrence basin ecosystem are 
increasingly well documented, although not yet fully understood. Challenges include the 
large number of AIS present; interactions among 
multiple AIS; and, more generally, the overall 
complexity of the aquatic ecosystem, its food 
web, habitat characteristics and other 
considerations.  Ecological impacts include 
habitat degradation, loss of native species and 
biodiversity (e.g., placing threatened and 
endangered species at heightened risk), 
disruption of food webs, habitat alteration, water 
quality degradation (e.g., increased turbidity, 
concentration of toxins), and promotion of algal 
blooms.  

Vessel de-ballasting (U.S. Geological Survey) 

 
Economic impacts associated with AIS include degradation of beaches and swimming 
areas, altered composition and reduced quality of the sport fishery, disruption to water 

infrastructure (i.e. clogging intake and discharge pipes, 
costs of retro-fitting), damages to submerged 
equipment and structures (including boat hull fouling), 
aesthetic implications (e.g., odor and visual problems), 
lowered property values, increased water user costs, 
and the costs of regulatory compliance.  A definitive 
study of the total economic impact of AIS on the Great 
Lakes - St. Lawrence basin economy has yet to be 
undertaken, although a number of more limited 
analyses collectively provide an “order of magnitude” 
understanding of the impact.  For example, an ongoing 

study by the Center for Aquatic Conservation at the University of Notre Dame (in 
conjunction with the University of Wyoming) conservatively estimates the lost value of 
ecosystem goods and services - due to the ballast water pathway alone - at $200 million 
annually.  Other studies (both species-specific and more general) suggest that total annual 
costs may range from hundreds of millions to several billion dollars.  

Mussels clogging pipe (U.S. 
Geological Survey) 

 
B. The Current State of Rapid Response Planning  
 
While AIS introductions and impacts have been observed in the binational Great Lakes - 
St. Lawrence basin for decades (e.g., sea lamprey), the late 1980s saw a pronounced 
increase in public awareness and policy actions, thanks largely to the discovery and rapid 
spread of the Eurasian ruffe and zebra mussel.  Since that time, an elaborate framework 
of laws, regulations, policies and programs has been developed and continues to evolve.  
Various entities (e.g., Aquatic Nuisance Species Task Force at the U.S. federal level, 
Great Lakes Panel on Aquatic Nuisance Species at the binational level), have been 
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actively engaged in promoting the development and implementation of state / provincial / 
regional comprehensive management plans addressing AIS prevention and control.  The 
Great Lakes Panel has worked closely with the ten Great Lakes - St Lawrence basin 
states and provinces to promote a consistent and coordinated approach via meetings, 
specialty workshops, and model planning and legislative guidance, among others.  
Presently, all jurisdictions have some form of AIS prevention and control plan in place. 
 
Planning efforts to date have largely been directed at AIS prevention programs that 
include education / outreach, promoting best practices, and promulgating regulations.  
This emphasis reflects a widely accepted view that prevention is the preferred “first line 
of defense” against AIS threats, given that eradication of species already present is a far 
more costly, complex and uncertain endeavor. The various state, provincial and regional 
management plans developed to date reflect this emphasis. 
 
Recent years, however, have seen an increased focus on rapid response, a trend that 
might be attributable to numerous factors: 
 

 The Eurasian ruffe (Gymnocephalus 
cernuus) eradication effort in Duluth-
Superior Harbor in the early / mid 1990s, 
while unsuccessful, did demonstrate that 
there are some circumstances in which a 
rapid response protocol may be particularly 
promising.  More recently, experiences with 
other species (e.g., snakehead), confirm the 
potential value of a rapid response protocol.  Eurasian ruffe (Michigan Sea Grant 

Archives) 

 The Great Lakes - St. Lawrence system is particularly vulnerable to numerous 
AIS that are not yet present, but are likely to arrive in the foreseeable future via 
ballast water or other pathways.  If preventive measures are not successful, an 
early detection and rapid response program to eradicate isolated populations is a 
widely accepted “second line of defense.” 

 Rapid response protocols, many employing the Incident Command System (ICS) 
framework, have been successfully applied in such areas as human and animal 
disease, forest pathogens and insects, invasive plants, fire management, and oil 
and hazardous material spills.  This success has prompted AIS managers to 
explore the potential application of ICS, as evidenced by AIS rapid response 
“table top” exercises undertaken in Pennsylvania and Illinois in 2008.   

 The Canadian Department of Fisheries and Oceans (DFO) has conducted a rapid 
response pilot project directed at tunicates in the Gulf of St. Lawrence Region, 
and is also developing a national rapid response framework.  In addition, the 
federal government’s 2004 Invasive Alien Species Strategy noted that a rapid 
response capability is “essential” and “should be in place before a crisis occurs so 
decisions and actions can be taken quickly.”  
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 Numerous Great Lakes - St. Lawrence agencies and organizations (e.g., 
International Joint Commission, Great Lakes Commission, Great Lakes Panel on 
Aquatic Nuisance Species, Great Lakes Regional Collaboration, Great Lakes 
Fishery Commission) have elevated their focus on the rapid response component 
of AIS prevention and control.  In particular, Great Lakes Panel projects, 
workshops and reports (many supported by U.S federal and state agencies), have 
focused specifically on rapid response needs and program elements.  The 
impending invasion of such AIS as silver carp, hydrilla and VHS has also 
prompted the development of species-specific rapid response plans by various 
federal and/or state agencies.   

 In 2007, the Great Lakes Commission released a Model Rapid Response Plan for 
Great Lakes Aquatic Invasions.  Funded by the U.S. EPA Great Lakes National 
Program Office, the document outlined key components of a model plan, and also 
included a partnership with Michigan’s Hydrilla Task Force to test the model via 
the preparation of a species-specific case study.   

 The National Park Service (NPS) prepared a Quagga / Zebra Mussel Infestation 
Prevention and Response Planning Guide in May 2007, including a response 
protocol (to be used in NPS units) organized around preplanning, initial, extended 
and long term response stages. In March 2008, NPS partnered with the Grand 
Portage Band of Lake Superior Chippewa to prepare an Emergency Response 
Plan for Viral Hemorrhagic Septicimia.  

 The binational Lake Champlain Basin Program, responsible for federal / state / 
provincial coordination activities, has drafted a Lake Champlain Basin Rapid 
Response Action Plan (January 2009) that features detailed, “week-by-week” 
activity sequences for rapid response, including agency roles, responsibilities and 
permitting requirements.  

 Ontario is developing model rapid response plans for invasive fish and aquatic 
plants, and has prepared a field guide and technical workshop series to involve a 
wide range of government and non-government field staff in early detection.  

 U.S. EPA Region 5 has drafted a Preparedness and Response Plan and an 
Incident Management Team Implementation Plan, both of which have prospective 
applications in the event of an AIS introduction.  The former outlines procedures 
to be followed “in the event of a threat or the actual occurrence of a major 
environmental situation or homeland security incident within the Region.”  The 
latter provides guidance to the Region 5 Incident Management Team and its On-
Scene Coordinators (OSCs) in the areas of response operations, planning and 
preparedness, and training and exercises.  

While these various examples are indicative of an increased focus on AIS rapid response 
planning, such plans are limited in number and scope, are largely untested and, in most 
cases, consist of broad frameworks rather than detailed operational guidance.  At present, 
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a binational protocol capable of rapidly mobilizing agencies, resources and species-
specific treatment techniques is not available. 
 
C. Scientific, Policy and Institutional Considerations 
 
In developing a binational rapid response framework, a series of challenges relating to   
the scientific, policy and institutional dimensions of AIS must be identified and 
addressed. Such challenges are likely to include the following:  
 

Scientific:  More than 180 AIS have been detected in the Great Lakes - St. 
Lawrence system to date. Dozens more have been identified as immediate threats, 
and perhaps hundreds more pose longer term concerns. The sheer number of AIS, 
coupled with limited knowledge of the biology, behavior and ecosystem impacts 
of most species, introduces a high degree of scientific uncertainty into the 
development of rapid response protocols. Other factors contributing to the 
challenge include a limited understanding of interactions among AIS, difficulties 
in detecting many species, and added uncertainties associated with the magnitude, 
complexity and dynamic nature of the basin ecosystem within which the AIS 
reside.  Collectively, these factors pose challenges in the development and 
application of scientifically sound and effective prevention and control 
technologies.  

 
Policy: Policy makers at all levels of government are continuously challenged by 
the need to prioritize issues; determine appropriate legislative, policy, and 
program responses; and allocate limited resources and funds. Responding to crises 
that have already materialized (with readily evident ecological and/or economic 
damages) has historically taken precedence over a “prevention and response” 
mode, particularly when a significant investment of time and resources is needed 
to address a prospective problem of (largely) unknown proportions.  This has 
proved to be true with AIS issues and, consequently, a strategic approach to 
accessing the political will, agency commitment and requisite resources for a 
viable rapid response program is essential.   In addition, a binational approach to 
rapid response will require individual jurisdictions to develop policy in a 
collaborative, interjurisdictional manner, likely involving compromise and 
negotiation to achieve shared policy goals. 

 
Institutional:  Issues associated with leadership responsibility for any given rapid 
response event or protocol have proved to be an overriding institutional challenge, 
particularly at the regional (i.e., interjurisdictional) level. Generally speaking, 
agencies tend to be hesitant to take on leadership responsibilities in the absence of 
a clear legislative directive or funded mandate.  This hesitancy appears to be 
founded in numerous factors, including resource limitations (i.e., staffing, 
equipment, budget, skill set), real or perceived limitations in authority in 
addressing an interjurisdictional issue, prospective liability associated with 
eradication activities, and the political capital and investment required to develop 
and maintain a program that includes both a rapid response capability and the 
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decision support system upon which it must rely.  Other significant policy 
challenges entail “harmonizing” inconsistencies in legislation, policies and 
programs to ensure that all relevant parties (leaders or otherwise) approach rapid 
response with a consistent set of goals and objectives.   

 
These challenges aside, institutional arrangements in the Great Lakes - St. Lawrence basin 
also possess characteristics that can contribute to a successful rapid response effort at the 
binational level.  For example:  
 

 The basin has a highly developed and 
sophisticated institutional structure that includes 
an array of binational public and non-
governmental entities. 

The scientific, policy and 
institutional challenges 
associated with binational 
rapid response are best 
viewed as formidable but 
not insurmountable.  These institutional arrangements include AIS-

specific entities (e.g., Great Lakes Panel on 
Aquatic Nuisance Species, Great Lakes Fishery 
Commission) with a long standing focus on issues associated with rapid response. 

 Public agencies in the basin have a history of working cooperatively on Great 
Lakes issues, both at the domestic and binational levels. 

 Basin institutions have decades of experience with AIS prevention and control 
(both successes and failures), as well as with rapid response associated with other 
issues (e.g., oil and hazardous spill response).  

Given this, the scientific, policy and institutional challenges associated with binational 
rapid response are best viewed as formidable but not insurmountable. 
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SECTION THREE:  RAPID RESPONSE IN A BINATIONAL GREAT LAKES 
CONTEXT 

 
A. The Importance of an Effective Policy Framework  
 
As noted in preceding discussion, challenges associated with AIS prevention and control 
extend well beyond issues of science and technology; institutional challenges can be 
formidable as well. Among others, these relate to how various public agencies (and non-
governmental entities) organize themselves to respond to an AIS introduction, and what 
the nature of that response should be. Such considerations are inherently time consuming, 
particularly with regard to the array of issues that must be addressed prior to any response 
action (e.g., determining agency leadership, identifying / acquiring relevant authorities, 
securing permit approvals, developing response protocols). Thus, an effective policy 
framework is a necessary first step in providing the parameters and guidelines for the 
development and implementation of a rapid response plan.  
 
Much can be learned from past and ongoing rapid response models, whether they 
explicitly address AIS, or other issues / emergencies that pose ecological, economic 
and/or human health threats. Presented below is a review of such models, with their 
relevance to a binational rapid response protocol highlighted.  This is followed by an 
overview of the existing “institutional infrastructure” within which a binational approach 
must be structured.   
 
B. A Review of Past / Current Planning Initiatives and Models 
 
The development of a policy framework for AIS rapid response in the binational Great 
Lakes - St. Lawrence basin can benefit from a wide range of models employed in an 
equally wide range of topical and multi-jurisdictional settings. An analysis of such 
models (and their application) offers “lessons learned” that can help inform the selection 
of structural and operational characteristics for a “preferred” model.  Presented below is 
an overview of selected models and associated findings and observations relevant to 
needs in the binational Great Lakes - St. Lawrence basin.  In most instances, these are 
models devised and implemented by U.S. federal agencies and feature both early 
detection and rapid response components. 
 
1. Animal Diseases 
 
The Animal and Plant Health Inspection Service (APHIS) within the U.S. Department of 
Agriculture (USDA) is responsible for both early detection and rapid response to animal 
disease outbreaks, both domestic and introduced.  APHIS programs are framed in the 
context of “biosecurity” and emphasize the use of exclusion, eradication and control 
techniques to protect against risk associated with such outbreaks.  Detection and 
surveillance are integral components of the program and include both active (e.g., 
examinations by the USDA Food Safety and Inspection Service) and passive measures 
(e.g., reports by private practitioners, veterinary schools, state veterinarians and 
laboratories, as required by state and federal law.)  In addition, a comprehensive, 
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nationwide database of incidents is maintained through services such as the National 
Animal Health Monitoring System and the National Animal Health Reporting System. 
 
Rapid response to a reported animal disease outbreak is typically triggered by a report 
routed through a State Veterinarian’s Office or the APHIS Veterinary Service’s Area 
Veterinarian in Charge (AVIC). A federally-certified Foreign Animal Disease 
Diagnostician (FADD) will visit the scene, assess the reported outbreak and, if needed, 
collect samples for processing through the USDA’s National Veterinary Services 
Laboratories (NVSL) for processing and prioritization. If the analysis indicated the 
presence of a foreign animal disease (FAD), the diagnostician will typically stay on scene 
to track animal movements, establish a quarantine, check humans / other animals for 
disease, educate owners, and coordinate with other relevant parties, including the State 
Veterinarian, AVIC NVSL and emergency management agencies.  The diagnostician is 
supported by a multi-disciplinary Early Response Team that may conduct additional 
sampling / study, as needed.  Particularly problematic responses (i.e., highly contagious 
events) will trigger mobilization of one of two Regional Emergency Animal Disease 
Eradication Organizations (READEOs) that are on-call nationally. Response efforts are 
supported by an Emergency Operations Center (i.e., situation room for large scale 
outbreaks) and an Emergency Management Response System that manages data sets 
(e.g., mapping, sampling results, animal tracking, logistics).  These efforts are shaped by 
National Animal Health Emergency Management System (NAHEMS) Guidelines that 
establish functional procedures for response activities.  
 
Response protocols empower the Secretary of Agriculture to declare a National 
Emergency upon the recommendation of USDA Veterinary Services and the APHIS 
Administrator. Such a declaration allows the Secretary to transfer necessary funding for 
emergency programs, access resources from other departments, and impose quarantines.  
If measures taken by states are determined to be inadequate, an Extraordinary Emergency 
can be declared by the Secretary, which allows for further expanded federal powers to 
seize, quarantine and dispose of animals; initiate inspections; and compensate private 
entities and states for the cost of response.  Legislation passed earlier this decade (the 
Animal Disease Risk Assessment and Control Act - PL 107-9) requires USDA Veterinary 
Services to develop response plans for two serious problems (i.e., foot-and-mouth 
disease, bovine spongiform encephalopathy), and also establish a large scale response 
protocol (in partnership with the Federal Emergency Management Agency - FEMA) 
through a Presidential Declaration of Emergency. FEMA is encouraging USDA to 
employ the Incident Command System as the preferred response framework. 
 
Relevance to a Binational AIS Rapid Response Protocol 
 

 Early detection and surveillance are integral components of APHIS programs and 
are key to maximizing the effectiveness of rapid response protocols. 

 Detection efforts are both active and passive.  The former involves APHIS 
inspection services, while the latter relies on an extensive network of 
professionals that are required, by law (state and/or federal), to report animal 
disease incidents.    
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 A comprehensive, nationwide database of animal disease incidents is 
continuously updated and made available to all professionals involved in early 
detection and response.  

 An elaborate system for reporting incidents is in place, ensuring timely 
communication with appropriate local, state and federal officials.  

 An Early Response Team is maintained on an “on-call” basis, and provides 
sampling / assessment services (at the request of the diagnostician), to assist in 
characterizing the potential problem and determining the appropriate level / nature 
of rapid response.   

 Two on-call rapid response teams (READEOs) are available nationally and can be 
immediately mobilized to respond to particularly problematic incidents of animal 
disease.  

 An Emergency Operations Center and a Management Response System operate 
on a continuous basis to provide technical support to the READEO responding to 
a reported incident.  

 National guidelines are in place, providing state / local responders with a 
consistent set of functional procedures to shape the response effort.  

 The Secretary of Agriculture has the authority to declare a national emergency, 
trigger resource availability, and impose quarantines.  

 A strong federal legislative basis is in place, explicitly mandating the preparation 
of rapid response plans for serious threats, and establishment of a rapid response 
protocol to implement those plans through a Presidential Declaration of 
Emergency.  

2. Invasive Plants 
 

The APHIS Plant Protection and Quarantine (PPQ) program is charged with preventing 
the entry and establishment of invasive insects, plant diseases and invasive weeds via 
agricultural and horticultural crops, 
forestry resources and natural ecosystems. 
The enormity of this challenge is self-
evident, given that the number of species 
has been estimated in the tens of thousands 
and many have not been fully documented. 
Detection and emergency response 
activities are organized under Surveillance 
and Emergency Programs Planning and 
Coordination (SEPPC), which focuses the 
resources of multiple other APHIS 
programs and services.   Purple loosestrife (U.S. Environmental Protection 

Agency) 
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Early detection is one component of the PPQ program, and consists primarily of the 
Cooperative Agricultural Pest (CAP) survey administered by national, regional and state 
committees to document the presence / prevalence of pests of interest and record data in a 
National Agricultural Pest Information System (NAPIS) housed at Purdue University.  
Complementing this is the Exotic Forest Pest Information System for North America 
(ExFor), established through the United Nations’ Food and Agricultural Organization 
(FAO). Administered by FAO’s North American Forestry Commission, it is supported by 
the USDA APHIS and Forest Service, as well as counterpart agencies in Canada and 
Mexico.  
 
Rapid response authority for the Secretary of Agriculture is found in the Plant Protection 
Act (effective 2000), and entails emergency action to quarantine and promulgate 
regulations to seize, treat or destroy any pest-related products, as well as regulate 
movement into and within the United States.  (Declarations of emergency or 
extraordinary emergency are made on the basis of the same authorities used for animal 
disease issues, as discussed above.)  
 
An Emergency Programs Manual provides guidance in the organization and conduct of 
an emergency response. A New Pest Advisory Group (NPAG) comprised of rapid 
response officials and scientists is charged with gathering information on pests of 
emerging concern and advising on appropriate response strategy. PPQ Rapid Response 
Teams (RRTs) have been established in both APHIS regions and consist of on-call PPQ 
employees with a goal to respond within 48 hours of a declared emergency.  State and 
local partners are enlisted to work with the RRT to assess the issue and develop an 
appropriate response strategy. Where warranted, longer term organizations will be 
established to ensure a sustained response. Federal funds (through PPQ) are the primary 
source of support for rapid response actions, while state and local agencies (with APHIS 
assistance) typically lead the response effort.  

 
Relevance to a Binational AIS Rapid Response Protocol 
 

 As with the APHIS animal disease response, a strong emphasis on prevention and 
surveillance is maintained, and is viewed as a key determinant of the effectiveness 
of rapid response.  

 A comprehensive survey administered by national, regional and state committees 
provides the foundation for the early detection process.  

 A comprehensive database with national and multinational (United States, Canada, 
Mexico) dimensions is readily accessible to the early detection and response 
community.  

 A strong federal legislative basis provides the Secretary of Agriculture (through 
APHIS) with well-defined responsibilities and emergency declaration authority. 
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 National guidance (Emergency Programs Manual) is available for use at the local, 
state and national levels, providing for the conduct of emergency response 
activities.  

 Stakeholder engagement is encouraged throughout the process, including an 
NPAG comprised of rapid response officials and scientists charged with gathering 
information on pests of emerging concern. 

 Two Standing RRTs operate at the regional level, and will mobilize upon short 
notice of a declared emergency.  

3. Forest Pathogens and Insects 
 

Rapid response for forest pathogens and insects in the United States is the responsibility 
of the USDA Forest Service.  The Service’s Forest Health Protection Program responds 
to field reports of tree problems, conducts surveys (aerial and ground), and provides 
technical assistance and funding to support control projects. A national Forest Health 
Protection Group is complemented by nine additional groups - one in each Forest Service 
region. The Forest Service’s authority cuts across all federal forested lands (e.g., U.S. 
Department of the Interior, U.S. Department of Defense, U.S. Army Corps of Engineers) 
and, where state and private lands are involved, partnerships are established with state 
foresters and health specialists.  

 
The Forest Service works closely with APHIS through an Exotic Forest Pest Rapid 
Detection and Response Program established in 2001. A National Executive Team (NET) 
comprised of state and federal managers and researchers operates under a Memorandum 
of Understanding between the two agencies, and oversees an Exotic Pest Rapid Detection 
Team that establishes common sampling, analysis and response protocols for use nation-
wide.  
 
Relevance to a Binational AIS Rapid Response Protocol 
 

 A National Forest Health Protection Program provides comprehensive incident 
investigation, survey, technical assistance and funding services in support of a 
control event.  

 National services are complemented by a dedicated Forest Health Protection 
Group in each of nine Forest Service districts. 

 In the event of a rapid response emergency, the Forest Service can exercise broad, 
overarching powers that apply to all federal lands and cut across the authorities of 
individual federal entities. 

 Close coordination with APHIS (via Memorandum of Understanding and an 
integrated NET) ensures that the strengths of both agencies are brought to bear on 
rapid response actions in a consistent manner with common sampling, analysis and 
response protocols.  
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4. Fire Management 
 

Interagency approaches to fire management (i.e., wildfire suppression) are well 
established and effective and, consequently, are generally regarded as good models for 
any interjurisdictional rapid response program. In the United States, federal, state and 
local firefighters are linked through the National Interagency Fire Center (NIFC) located 
in Boise, Idaho.  The NIFC houses multiple services (e.g., equipment, training, 
coordination) and is comprised of federal and state cooperators drawn from multiple 
agencies.  Responses are coordinated at four levels: unit (local agency), zone 
(Interagency Dispatch Center), geographic area (Geographic Area Coordination Center), 
and national (National Interagency Coordination Center). 
 
Wildfire detection is largely a passive exercise, with substantial reliance upon reports 
from local land management agencies, airline pilots and the general public. Active 
detection (i.e., spotters, aircraft) is primarily associated with extreme fire danger 
conditions such as lightning storms and their aftermath. The response protocol is well 
defined, with the local unit being the first line of response.  Should resource demands 
exceed those of the local unit, the response is elevated to the zone level via the 
Interagency Dispatch Center.  In turn, the center will contact one of eleven Geographic 
Area Coordination Centers for additional resources. As noted above, the fourth and final 
level consists of the National Interagency Coordination Center (housed at the NIFC), 
which has the responsibility to request equipment and supplies across all public agencies 
and on a nation-wide (and international) basis.  
 
Interagency fire response is characterized by formal written agreements among all 
participating agencies that provide details on agency relationships and obligations, 
resource availability and usage, and financial considerations. Coordinating boards are 
found at all levels, with a National Multi-Agency Coordinating Board (comprised of state 
and federal officials) serving as the highest level authority.  ICS is used exclusively for 
wildfire response, with larger and more complex fires (e.g., multijurisdictional) typically 
addressed through the Unified Command System (UCS).  
 
At the binational level, a related example is found in the Canada / United States 
Reciprocal Forest Fire Fighting Arrangement established by Diplomatic Notes in 1982 
and later codified in U.S. law via Public Law 100-428 and a later amendment (Public 
Law 101-11).  
 
Relevance to a Binational AIS Rapid Response Protocol 
 

 A highly centralized system links local, state and national response personnel, 
while also providing an array of programs and services that include equipment, 
training and coordination.  

 Local units are recognized as the first - and most effective - line of defense, with 
state, regional and national resources available as needed.  
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 A multi-level, hierarchical response system is in place, providing all four levels (as 
noted above) with clearly prescribed roles and responsibilities.  

 An exceptionally strong passive detection system is in place, due largely to the 
general public’s heightened sensitivity to, and awareness of the serious nature of 
forest fires and the need for rapid response.  

 Formal, written agreements among all parties are in place, detailing 
responsibilities, functions, resources and finances. 

 Coordinating boards are in place at all levels, with ultimate decision making 
authority vested in a national body.  

5. Human Disease 
 
In the United States, the Centers for Disease Control (CDC) has primary responsibility 
for the early detection of, and rapid response to human disease outbreaks and epidemics. 
In recent years (following the terrorist attacks of 2001), this longstanding role has been 
augmented to include five focus areas associated with a potential bio-terrorism attack 
(i.e., preparedness and prevention, detection and surveillance, diagnosis and 
characterization of biological and chemical agents, response, communication).  
 
CDC recognizes the complex and highly developed network of local, state and regional 
human disease early detection and response programs and services.  As such, it focuses 
its efforts on providing data, information and technical support to these various entities, 
affording them access to leading public health experts, conveying the latest public health 
information (e.g., journal, guidelines), and offering recommendations on preventing, 
controlling, treating and detecting medical conditions).  Among others, CDC maintains 
more than 100 surveillance / health information systems organized within a National 
Electronic Disease Surveillance System (NEDSS) accessible at the federal, state and local 
levels.  
 
Early detection of human disease is best characterized as a highly developed passive 
system, with a complex array of numerous institutions at the local level involved in 
surveillance and reporting activity (e.g., physicians, clinics, hospitals, state / county / 
local health departments, volunteer organizations). Extensive reporting systems exist, 
with data and information on nationally reportable diseases funneled through state health 
officials to the CDC’s National Center for Health Statistics for access through the 
National Electronic Telecommunications System for Surveillance (NETSS). Active 
detection is typically associated with human disease outbreaks, as well as with major 
national events (e.g., political conventions, Olympics) where the CDC implements 
Enhanced Surveillance Projects (ESP) to identify any health anomalies before any 
disease outbreak is detected.  
 
CDC’s role in rapid response is primarily directed at providing state and local health 
agencies with advice and guidance in the investigation of unexplained illnesses and 
associated medical management and disease control activities.  The agency develops and 
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distributes guidelines for emergency preparedness plans (including state and local 
emergency response inventories), conducts training and, if requested by a state health 
agency, will deploy response teams to augment available resources and personnel. 
Examples of the latter include the World Trade Center attack and various anthrax 
incidents. CDC also maintains a National Pharmaceutical Stockpile associated with its 
Bioterrorism Preparedness Response Program.  In addition to its various ongoing 
services, CDC prepares and maintains response plans associated with predictable 
epidemics such as influenza.   
 
As is the case with many other federal agencies with rapid response authority, CDC 
recommends that state and local agencies adopt the ICS as a preferred framework for 
managing human disease emergencies. 
 
Relevance to a Binational AIS Rapid Response Protocol 
 

 CDC works with and supports a complex array of federal, regional, state and local 
institutions with early detection and rapid response capability.  Services include 
guidance and plan preparation, training, data / information, inventory 
development, stockpiling, technical assistance and, when requested, provision of 
response services.  

 Five “focus areas” (see above) demonstrate a holistic approach that augments 
rapid response with other functions emphasizing prevention, early detection, 
diagnosis and communication.  

 National data acquisition, information management and expert advice services are 
readily available to “first line” responders.  

 CDC features an extensive and sophisticated nationwide system for reporting and 
surveillance, an associated clearinghouse for national data, and a single point of 
contact for all information needs. 

 National guidelines for emergency preparedness are widely distributed to (and 
used by) state and local agencies with rapid response roles.  

 Response plans are prepared and maintained for anticipated incidents.  

6. Oil and Hazardous Material Spills 
 
Oil and hazardous material spills typically have interagency and interjurisdictional 
dimensions, particularly when associated with water - related incidents.  As such, rapid 
response characteristics are particularly relevant when examining options for AIS 
response.  In the United States, a well-defined hierarchical system is in place for both 
early detection and rapid response.   
 
Early detection is primarily a passive system, with the exception of pipelines that tend to 
be actively monitored.  Spill events are typically reported by workers to local responders.  
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A National Response Center (NRC) staffed by the U. S. Coast Guard (Anacostia, MD) is 
the only federal point of contact for spill reports, and is responsible for passing any such 
reports along to relevant state and federal officials.  
 
Rapid response to oil and 
hazardous spill events is 
addressed through a 
National Response System 
(NRS) established under the 
National Oil and Hazardous 
Substance Pollution 
Contingency Plan (CFR 40, 
Part 300). The NRS is 
implemented by a National 
Response Team (NRT) co-
chaired by the U.S. Environmental Protection Agency and the U. S Coast Guard, and is 
comprised of representatives from 16 federal agencies responsible for providing technical 
advice and access to agency equipment and resources, as needed. Across the country, 13 
Regional Response Teams (RRTs) have been established, and include state as well as 
federal agency representation. Their role is to provide preparedness planning and 
coordination, as well as support to 1) a federal On-Scene Coordinator (FOSC) that 
coordinates / directs resources during specific spill incidents; and 2) a Scientific Support 
Coordinator (SSC) that ensures that responders have access to relevant environmental 
data and response technology information.  RRT functions can include response 
monitoring, issues coordination, communications support, providing recommendations to 
the FOSC, and assisting the FOSC in mobilizing resources. Each RRT is guided by a 
Regional Contingency Plan (RCP) specifying rapid response protocols. At the sub-
regional level, similar yet more detailed plans are prepared by Area Committees and, at 
the local level, by Local Emergency Planning Committees (LEPCs).  

                                Exxon Valdez oil spill (NOAA) 

 
Particularly large and / or complex spills may require the mobilization of the U. S. Coast 
Guard National Strike Force (NSF), comprised of three rapid response teams: the 
Atlantic, Gulf and Pacific Strike Teams. The NSF Coordination Center (in North 
Carolina) will deploy these teams (as well as specialized equipment), as needed, to either 
marine or inland spill events.  The Center maintains an inventory of response equipment 
and a database indicating its worldwide availability.  It also provides public information 
services, commands and coordinates the strike teams, and provides training and 
assistance. The U.S. Coast Guard and U.S. Environmental Protection Agency both 
employ the ICS approach in their response efforts, with use of the UCS in those instances 
where multiple lead agencies are involved.  
 
At the binational level, the Canada - United States Joint Marine Pollution Contingency 
Plan (CANUSLAK) provides a mechanism for a coordinated response to pollutant 
discharges into the contiguous waters of the two countries. The plan derives from Article 
10 of the International Convention for Oil Pollution Prevention, Response and 
Cooperation (1990) (the Agreement between the Government of Canada and the 
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Government of the United States of America on Cooperation in Marine Pollution 
Preparedness and Response) and Annex 9 of the Canada - United States Great Lakes 
Water Quality Agreement. (Annex 9, along with Annexes 4, 5, 6 and 8, are termed the 
“Coast Guard Annexes” and, collectively, provide a basis for binational cooperation on a 
range of water quality - related programs).   The planning and response process 
associated with CANUSLAK features use of the UCS, development / implementation of 
an Incident Action Plan, and regularly scheduled table-top and field exercises. 
 
Relevance to a Binational AIS Rapid Response Protocol 
 

 The protocol for oil and hazardous material spill response works well in complex, 
interagency / interjurisdictional settings. 

 The NRC receives / analyzes / disseminates all spill reports and data to the rapid 
response community nationwide.  

 A highly developed NRC is established under U.S. federal law and provides clear 
guidance for response activities at all levels.  

 An emphasis on strong, intergovernmental partnerships is found among the 16 
federal agencies that serve on the NRT, and the system of 13 RRTs (and 
associated local committees) that have been established nation wide and guided 
by RCPs. 

 A designated federal FOSC is assigned to each spill location, ensuring that 
support / assistance is provided by the various relevant federal agencies in an 
efficient and effective manner. Similarly, an SSC ensures that available research 
(e.g., response options and technologies) and environmental data (e.g., weather 
conditions, prospective spill impacts, vulnerable resources) are fully considered.  

 The NSF (comprised of three regional teams) can be deployed upon short notice 
for particularly large / complex / problematic incidents that might otherwise 
overwhelm local, state and regional responders.  

 The binational nature of CANUSLAK, as well as its history of successful 
application within the Great Lakes - St. Lawrence system, is indicative of its 
prospective adaptation for AIS rapid response efforts.  

7. Incident Command System 
 
As noted in the preceding discussion, most agencies with early detection and rapid 
response functions have based their organizational structure and response protocols on 
ICS.  In fact, ICS has become the standard emergency response structure in a variety of 
settings and, among others, has been embraced by the Federal Emergency Management 
Agency (FEMA) as the organizing framework for its array of rapid response functions.  
ICS strengths include its ability to adapt to a range of rapid response settings, a 
standardized approach to emergency management that works well in interagency settings, 
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its relevance to both routine and incident - specific emergencies, and its cost 
effectiveness. The five primary functions associated with ICS include Command (setting 
objectives and priorities and establishing leadership), Planning (preparing the response 
strategy, collecting / evaluating information), Operations (developing and implementing 
tactical approach), Logistics (tracking and providing resources and services), and Finance 
/ Administration (monitoring / analyzing costs, procuring resources). 
 
Relevance to a Binational AIS Rapid Response Protocol 
 
The centerpiece of ICS is a well-defined organizational structure, a clearly established 
chain of command with a single leader (Incident Commander), and a detailed response 
protocol.  These and other key characteristics of the ICS process include the following: 
 

 The process is inherently top down (i.e., command and control). 

 The Incident Commander establishes clearly stated objectives to guide the 
response effort, and adapts them, as needed, to ensure that subordinates can 
accomplish them. 

 All involved agencies retain their autonomy and authority. 

 Response actions are approached with functional clarity: groups of responders 
(i.e., units) stay intact throughout the process and focus on clearly identified, 
specific tasks. 

 Supervisors are generally assigned no more than seven subordinates in the interest 
of optimizing span of control. 

 Standardized terminology and communications protocols are used to ensure clear 
understanding by all parties involved with the response activity.  

A corollary of the ICS process is UCS; a system that is typically instituted in large, 
complex response scenarios (i.e., interjurisdictional) where multiple lead agencies are 
involved.  In such instances, agencies with the requisite statutory authority, resources and 
finances will each assign Incident Commanders that will collectively carry out the 
response activity. Rapid response in a binational / international setting will typically 
require a UCS approach.  
 
C. The “Institutional Infrastructure” for Rapid Response  
 
The “institutional infrastructure” for AIS rapid response in the binational Great Lakes - 
St. Lawrence basin pertains to the range of agencies and organizations with a current / 
prospective role or interest in the topic, as well as related laws, agreements, policies and 
programs.  This infrastructure is highly complex for a variety of reasons, including the 
physical size of the basin, its binational / multi-jurisdictional character, and the pervasive 
nature of AIS impacts (i.e., ecological, social, economic). This complexity poses both a 
challenge and an opportunity in developing a policy framework for rapid response.  
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Organizational, leadership and resource allocation challenges can be formidable, as can 
the imperative to “harmonize” laws, policies and programs from one jurisdiction to the 
next.  Once these challenges are met, however, Great Lakes - St. Lawrence agencies and 
organizations collectively offer a wealth of expertise and technical capability to advance 
AIS prevention and control goals.  
 
Presented below is a summary overview of the aforementioned “institutional 
infrastructure,” including a brief description of the roles and responsibilities of various 
entities both within and outside of government. Of particular interest are the various 
binational arrangements with current / potential capability to respond to AIS 
introductions. 
 
Federal Government - United States   
 
Federal legislation targeted specifically at AIS introductions in the Great Lakes - St. 
Lawrence basin was first passed in 1990 in the form of the Nonindigenous Aquatic 
Nuisance Prevention and Control Act (NANPCA, Public Law 101-646).  Passage of the 
act was prompted by the unintentional introduction of the zebra mussel into the system in 
the mid-1980s.  The legislation focused on five areas: preventing unintentional 
introductions, coordinating research, control and information dissemination activities, 
developing and implementing environmentally sound control methods, minimizing 
ecological and economic impacts of AIS introductions, and establishing a research 
program to enhance state-level control efforts.  Among others, it established regulatory 
requirements to prevent AIS introductions to the Great Lakes - St. Lawrence system via 
the ballast water of ocean-going vessels, established a national, multi-agency Aquatic 
Nuisance Species Task Force, called for development of comprehensive state 
management plans, and provided for development of an Aquatic Nuisance Species 
Program focused on the development and implementation of prevention, detection, 
monitoring and control programs.   
 
NANPCA was reauthorized in 1996 through the National Invasive Species Act (NISA, 
Public Law 104-332), which amended the original legislation by expanding the ballast 
management program to all U.S. coastal regions, authorizing a Ballast Technology 
Development Program, and providing additional emphasis on region-specific research 
needs.   
 
An Executive Order (EO) signed by President Clinton in 1996 further heightened the 
national profile of AIS issues by requiring all relevant federal agencies to use existing 
programs and authorities to address AIS introductions, establishing a federal interagency 
Invasive Species Council to implement EO provisions, and calling for development of an 
Invasive Species Management Plan to guide federal efforts via performance-oriented 
goals, objectives and success measures.   
 
Legislation to reauthorize and amend NISA was introduced in the U.S. House and Senate 
in the form of the National Aquatic Invasive Species Act of 2007 (NAISA).  In addition 
to strengthening the National Ballast Water Management Program and calling for an 
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analysis of other introduction pathways and associated research, NAISA explicitly 
addressed rapid response issues. Among others, Title III of the legislation called for the 
development of sampling protocols for a national system of ecological surveys for the 
rapid detection of AIS; the development of model state and regional rapid response 
contingency strategies; a Rapid Response Fund to assist in strategy implementation; 
expansion of the existing dispersal barrier program; promulgation of regulations to 
evaluate treatment methods to ensure “environmental soundness”; and development of a 
new public and industry outreach program.  While the legislation was not enacted into 
law, it is indicative of the heightened interest in rapid response as an important 
component of overall AIS prevention and control efforts.  
 
Complementing the federal legislation noted above is a series of additional federal laws 
with an AIS dimension.  For example, the Lacey Act of 1900 (and amendments) 
established a USFWS permitting process that regulates the importation and transport of 
vertebrates, mollusks and crustacean that are “injurious to human beings, to the interests 
of agriculture, horticulture, forestry, or to wildlife or the wildlife resources of the United 
States.”  The Endangered Species Act of 1973 (and amendments) is a vehicle that can be 
used to authorize AIS eradication or control if there is a threat to a listed species.  In 
addition, Executive Order 13112 in 1999 established the National Invasive Species 
Council (NISC) and tasked it with the development of a National Invasive Species 
Management Plan.  
 
Multiple U.S. federal agencies have roles / responsibilities relevant to AIS prevention and 
control and, hence, a current or prospective role in the design and conduct of rapid 
response protocols. For example:  
 

 U.S. Environmental Protection Agency (USEPA) - has regulatory responsibilities 
under the federal Clean Water Act and, through the agency’s Great Lakes 
National Program Office, is responsible for advancing and coordinating AIS 
prevention and control initiatives at the binational level.  USEPA is also the 
coordinating agency for the Great Lakes Regional Collaboration effort, and the 
lead U.S. federal agency for participation in IJC initiatives, including those that 
are AIS-related.  

 U.S. Fish and Wildlife Service (USFWS) - has a lead federal role in AIS issues, 
serving as co-chair of the National Aquatic Nuisance Species Task Force and  
providing planning, regulatory coordination, research and state technical 
assistance associated with prevention and control, monitoring and early detection, 
and rapid response.   

 U.S. Coast Guard (USCG) - develops and maintains standards, regulations and 
guidelines for industry, states and the public relative to the implementation of 
marine protection laws and treaties, including promulgation and administration of 
a mandatory Ballast Water Management Program under NANPCA authority to 
prevent / limit AIS introductions.  
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 National Oceanic and Atmospheric Administration (NOAA) - maintains the Great 
Lakes Environmental Research Laboratory, field stations and research vessels that 
monitor and study AIS impacts. 

 U.S. Geological Survey (USGS) - maintains a Great Lakes Science Center, 
multiple field stations and vessel bases that research, monitor and assess the 
health of aquatic biota and associated presence and impacts of AIS.  Agency AIS 
priorities include development of strategies for prevention, early detection and 
eradication of new introductions, and information management and 
documentation of introductions.  The latter includes maintenance of a spatially 
referenced database for AIS. 

 U.S. Department of Agriculture (USDA) - houses the Animal and Plant Health 
Inspection Service (APHIS), the lead federal agency for the prevention, control 
and elimination of animal diseases.  The USDA also houses the U.S Forest 
Service (USFS) that plans and regulates responsibilities for the prevention and 
control of non-native species (terrestrial and aquatic) on USFS properties.   

 National Park Service (NPS) - has broad regulatory authority (1916 Organic Act) 
over management of its properties and, in recent years, has used that authority to 
prepare (in partnership with other entities) rapid response plans for areas 
threatened by aquatic and terrestrial invasive species. 

 National Invasive Species Council (NISC) - was established via Executive Order 
13112 in 1999 as an interdepartmental body that coordinates the invasive species 
initiatives of over a dozen federal departments.  Co-chaired by the secretaries of 
Agriculture, Commerce and the Interior, NISC also works closely with an 
Invasive Species Advisory Council (ISAC) that was instrumental in assisting with 
the development of the NISC Management Plan. 

 Centers for Disease Control (CDC) -  is the principal U.S. agency for protecting 
the health and safety of all citizens and providing essential human services 
including, among others, monitoring non-indigenous infectious diseases.  

Federal Government - Canada 
 
As in the United States, the Canadian federal framework for AIS prevention and control 
is complex, characterized by authorities imbedded in numerous laws, and with roles and 
responsibilities distributed among various agencies. The legislative framework is 
comprised largely of longstanding laws that have been interpreted and applied to various 
aspects of AIS.  Principal among them is the Canadian Fisheries Act (governing fisheries 
and aquatic habitat management issues), the Canada Shipping Act of 2001 (establishing, 
in 2006, a mandatory ballast water management program to minimize the uptake / 
discharge of harmful species by commercial vessels), and the Canadian Oceans Act 
(providing for integrated management of ocean resources, including the fishery). A new 
Fisheries Act has also been under consideration in the form of Bill C-32, which explicitly 
addresses AIS issues and provides the authority required to develop prevention and 
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control regulations.  Regulatory authorities affecting AIS also include the Canadian 
Environmental Protection Act, as well as the Wild Animal and Plant Protection and 
Regulation in International and Interprovincial Trade Act.  The latter controls the 
intentional importation of nonindigenous species posing environmental risks.  
 
The Department of Fisheries and Oceans (DFO) is the designated lead federal agency for 
AIS prevention and control efforts but, depending upon species involved and associated 
pathways into Canadian waters, AIS management can also involve Environment Canada, 
Transport Canada, Industry Canada, the Canadian Food Inspection Agency (CFIA), the 
Canadian Border Services Agency (CBSA) and / or Heath Canada, among others.  In the 
Great Lakes - St. Lawrence basin, DFO has a particularly significant role through the 
Canadian Coast Guard (primarily responsible for addressing AIS introductions via the 
ballast water of ocean-going commercial vessels).  Other functions include research 
support, monitoring, and sea lamprey control (as the Canadian lead agency for Great 
Lakes Fishery Commission programs). DFO has also established a Centre of Expertise 
for Aquatic Risk Assessment which, in 2006, drafted national risk assessment guidelines.  
Environment Canada has a significant role in research, monitoring, policy and regulatory 
activities, with a particular focus on programs related to ecosystem health and the 
protection of aquatic habitat. Environment Canada also has a primary responsibility for 
Canada - United States initiatives under the GLWQA.  The CFIA is currently developing 
a National Aquatic Animal Health Plan that will include emergency response measures 
that will follow an ICS approach. 
 
The Canadian Council of Fisheries and Aquaculture Ministers (CCFAM), comprised of 
federal, provincial and territorial officials, established an Aquatic Invasive Species Task 
Group (2002) that produced (with Environment Canada leadership) the 2004 Invasive 
Alien Species Strategy for Canada.  The strategy calls for a multi-faceted approach (i.e., 
prevention, early detection, rapid response planning, containing and controlling 
established / spreading species, reviewing and reporting on the effectiveness of 
measures). The strategy also provided the basis for the Task Group’s subsequent 
development of the Canadian Action Plan to Address the Threat of Aquatic Invasive 
Species. The plan is providing national guidance and promoting consistency among 
provinces, as is a National Code on Introductions and Transfers of Aquatic Organisms, 
developed under the auspices of the CCFAM in 2003 by DFO and the various provinces / 
territories. The code outlines a standard risk assessment process for intentional 
introductions for the purposes of aquaculture and fish stocking.  
  
Progress in AIS prevention and control efforts in Canada is tempered by continuing 
concerns over readiness to respond to new introductions and threats, as noted in a March 
2008 Status Report of the Commissioner of the Environment and Sustainable 
Development.  Among others, the report states that DFO “should apply a systematic risk-
based approach to early detection and develop the ability to respond rapidly when new 
invasive species are detected in order to prevent them from becoming established or to 
control them.” 
 
Great Lakes States  
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The eight Great Lakes states have substantial responsibilities for AIS prevention and 
control within their individual jurisdictions as well as on a system-wide basis. Their 
respective legislative / regulatory frameworks facilitate prevention and control efforts, 
and typically include requirements / limitations associated with issues such as the 
transport, handling and use of AIS, ballast water management in commercial vessels, 
transport of watercraft from infested waters, monitoring, detection, and response 
protocols, and education / outreach programs. States are also subject to federal laws and 
regulations and, consistent with Section 1204 of the NANPCA 1990, have prepared and 
maintain Comprehensive State Aquatic Nuisance Species Management Plans.  The 
legislation calls upon each state to “…identify those areas or activities within the state, 
other than those related to public facilities, for which technical and financial assistance is 
needed to eliminate or reduce the environmental, public health and safety risks associated 
with aquatic nuisance species.”  State plans identify prevention and control management 
practices and measures and, as required, input is solicited from a range of state, regional 
and local public agencies and non-governmental entities in plan development and 
implementation.  State activities in all aspects of prevention, control and rapid response 
are coordinated through the Great Lakes Panel on Aquatic Nuisance Species, as 
authorized in NANPCA 1990.  Panel activities (and products) are directed at promoting 
interstate / regional consistency in plan elements and legislative / regulatory frameworks.    
 
The Midwest Natural Resources Group, comprised of senior executives of 14 federal 
agencies operating in the four watersheds (i.e., Great Lakes, Ohio, Missouri and Upper 
Mississippi) is also actively involved in invasive species issues, having produced a 2006 
document (Action Plan for Addressing Terrestrial Invasive Species Within the Great 
Lakes Basin) in support of Great Lakes Regional Collaboration activities. While the 
focus, as noted, is on terrestrial as opposed to aquatic species, the coordinative 
framework established in the plan has relevance to aquatic invaders as well.  
 
Great Lakes Provinces 
 
Officials from Ontario and Quebec are actively engaged in system-wide AIS prevention 
and control efforts through mechanisms such as the IJC, the Binational Executive 
Committee (chaired by U.S. EPA and Environment Canada) and the Great Lakes Panel 
on Aquatic Nuisance Species.   
 
In Ontario, the Ministry of Natural Resources (MNR) is responsible for coordinating and 
managing AIS programs and projects to prevent the introduction and spread of non-native 
species into Ontario waters. MNR operates under the authority of the Fish and Wildlife 
Conservation Act and Ontario Fishery Regulations (consistent with the federal Fisheries 
Act). The agency is also guided by the Ontario Biodiversity Strategy, produced through a 
public / non-governmental partnership in 2005. In addition to management, regulatory 
and research functions, MNR maintains an Invading Species Awareness Program (in 
partnership with the Ontario Federation of Anglers and Hunters - OFAH) that includes a 
database of AIS sightings that support those functions.  The Ontario Ministry of the 
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Environment (MOE) regulates the use of pesticides, and issues permits for industry to use 
chlorine to prevent zebra / quagga mussel clogging in water intakes.   
 
The lead agency in Quebec is the Ministry of Sustainable Development, dedicated to 
promoting the “preservation and sustainable use of biodiversity” through programs that 
include (among many others), a focus on harmful aquatic species.  The Ministry prepared 
a Strategy and Action Plan on Biological Diversity (2004-2007) that addresses AIS 
prevention and control issues. Ministry roles include policy / program development, 
permitting, coordination, investigations / inspections, professional / technical assistance, 
emergency response, finding and information / documentation.  The Ministry of Natural 
Resources and Wildlife is another key agency, with broad responsibilities for managing 
Quebec’s animal, plant and aquatic species, and roles that include parks management, 
fishing / hunting license administration and law enforcement, forest fire management / 
suppression, and endangered species monitoring. Quebec developed a five year Action 
Plan for Aquatic Nuisance Species in 1998 that provided the basis for later AIS 
prevention and control efforts. Both agencies coordinate with multiple other ministries 
with a role / interest in AIS prevention and control (e.g., Agriculture, International 
Relations, Transport, Industry and Commerce, Social Services, Economic Development).    
 
Tribal / First Nations  
 
Aboriginal peoples, including “Tribal Nations” in the United States and “First Nations” 
in Canada, have a pronounced interest and role in AIS prevention and control efforts. 
This role is explicitly identified in basin-wide AIS-related plans, reports and strategies of 
entities such as the IJC, Great Lakes Regional Collaboration, Great Lakes Fishery 
Commission (GLFC) and Great Lakes Commission (GLC), among others. Tribal and 
First Nation representation is found on various AIS-related panels and committees 
associated with these and other entities. 
 
In the U. S. portion of the Great Lakes basin, 35 federally-recognized Tribal Nations 
retain rights to hunt, fish and gather in areas ceded to the United States in various treaties. 
As “domestic dependent sovereigns” per U.S. Supreme Court definition, Tribal Nations 
retain the right to make and be governed by their own laws, and maintain a range of 
programs designed to protect and conserve natural resources and the environment. Their 
“government to government” relationship with federal and state agencies defines their 
role in AIS prevention and control efforts.  Intertribal agencies in the Great Lakes - St. 
Lawrence basin (i.e., Chippewa Ottawa Resource Authority - CORA, Great Lakes Indian 
Fish and Wildlife Commission - GLIFWC), are vehicles by which multiple Tribal 
Nations coordinate their role on natural resources and environmental issues, including 
those associated with AIS prevention and control. In addition, a Great Lakes Regional 
Collaboration Tribal Caucus was established to participate in development of the 
Collaboration’s Great Lakes Restoration Strategy, including a strategy theme devoted to 
AIS prevention and control.  
 
In Canada, First Nations have a similar interest in AIS prevention and control efforts, as 
well as extensive natural resources and environmental management responsibilities 
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associated with forests, agriculture and wildlife. Under provisions of the Indian Act, 
Band Councils are empowered to establish bylaws associated with fish and wildlife 
protection.  Additionally, First Nations operating under the First Nation Land 
Management Act are empowered to establish their own legal frameworks for land 
management and environmental protection. Given that provincial legislation is not 
generally applicable on reserve lands, First Nations participation in intergovernmental 
AIS prevention and control programs is a key consideration.  The Canadian Action Plan 
to Address the Threat of Aquatic Invasive Species speaks to the importance of 
“maintaining relationships with….Aboriginal peoples” and working with them “…in 
indentifying risks and in making management decisions.” It further states that the plan 
“cannot succeed without the full participations of ….Aboriginal peoples…”  
 
Municipal / Local Government 
 
Municipal and other local levels of government have a vested interest in AIS prevention 
and control issues from multiple perspectives, including human health (e.g., beach 
closures / advisories due to AIS impacts), safety (e.g., zebra / quagga mussels obstructing 
water intakes), ecosystem health (e.g., ecological integrity of area water resources and 
habitat), and economic development (e.g., viability of sport fishery and other water-based 
recreation, integrity of public infrastructure). In addition, local levels of government 
serve an essential prospective role as “first responders” in the detection of AIS and 
determination of response actions. Entities such as the Great Lakes-St. Lawrence Cities 
Initiative provide coordinative and advocacy services relative to AIS prevention and 
control.    
 
Binational / Quasi-binational and International Entities 
 
Numerous public entities operating at the binational level are actively addressing AIS 
issues in some manner, including planning, policy research and development, 
interjurisdictional coordination, and advocacy (e.g., legislation, programs, funding).  
Principal entities include the following:  
 

 International Joint Commission (IJC) - has investigative, recommendatory and 
quasi-judicial authority associated with transboundary environmental issues under 
the International Boundary Waters Treaty of 1909, and an interest in advancing 
AIS prevention and control efforts consistent with the GLWQA (as amended).  

 Great Lakes Fishery Commission (GLFC) - maintains multiple programs to 
promote the health of the of the Great Lakes fishery, including control of the sea 
lamprey population, consistent with the 1954 Convention on Great Lakes 
Fisheries. 

 Great Lakes Commission (GLC) - staffs the Great Lakes Panel on Aquatic 
Nuisance Species and maintains an active AIS prevention and control program 
(including policy research and development, coordination and advocacy), under 
the authority of  the 1955 Great Lakes Basin Compact.  
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 Council of Great Lakes Governors (CGLG) - advocates and promotes regional 
policies, programs and initiatives entailing environmental protection / restoration 
and economic development, including an active interest in AIS prevention and 
control needs.  

 Great Lakes Regional Collaboration (GLRC) - as a consortium of public agencies 
and non-governmental entities, authored a 2005 Strategy to Restore and Protect 
the Great Lakes, featuring AIS as one of eight principal themes with an associated 
implementation strategy identifying action items and lead agencies / 
organizations.  

In addition to cooperative Canada - United States initiatives, the International Maritime 
Organization (IMO) has maintained a concerted focus on AIS prevention and control.  In 
2004, the IMO (a United Nations agency focusing on shipping safety and environmental 
issues), adopted the International Convention for the Control and Management of Ships’ 
Ballast Water and Sediments. The convention will define a ballast water treatment 
standard and will come into force when at least 30 countries, accounting for at least 35% 
of the gross tonnage of the world’s merchant shipping, have ratified it.  As of April 30, 
2009, 18 countries, accounting for approximately 15% of gross tonnage had ratified; 
Canada and the United States have not yet done so.   
 
The International Council for the Exploration of the Sea (ICES) is an international body 
with 19 member nations focused on management of the North Atlantic and adjacent seas. 
Its 2003 ICES Code of Practice on the Introductions and Transfers of Marine Organisms 
recommends procedures and practices to reduce risks from the adverse effects of 
intentional introductions and transfers of marine and brackish water organisms.  
 
The Council for Environmental Cooperation (CEC), a trilateral entity (i.e., Canada, 
United States, Mexico) formed under the North American Free Trade Agreement, is 
focusing on AIS prevention and control efforts at the urging of its Joint Public Advisory 
Committee. A CEC work group released its Trinational Risk Assessment Guidelines for 
Aquatic Alien Invasive Species at the April 2009 International Conference on Aquatic 
Invasive Species in Montreal.   
 
The Lake Superior Aquatic Invasive Species Complete Prevention Plan has been 
developed under the direction of the Lake Superior Task Force.  The Task Force is 
comprised of members representing both federal governments, state, provincial and tribal 
representatives.  It assigned the Habitat and Aquatics Communities Committee the task of 
completing the plan which is currently being circulated for public and stakeholder review 
and comment.  While the primary focus is prevention, the plan does make reference to a 
need for establishing a program for rapid response and management. 
 
Business / Industry / User Groups  
 
Issues associated with AIS introductions and impacts are of substantial concern to a range 
of business, industry and user groups in the binational Great Lakes - St. Lawrence basin, 
a reflection of the region’s water-based economy and the pervasive ecological and 
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economic impacts of AIS.  Members of maritime commerce organizations (e.g., Lake 
Carriers Association, International Association for Great Lakes Ports, American Great 
Lakes Ports, Great Lakes Task Force) are directly affected by public policy and 
regulatory measures, and actively participate in deliberations on AIS prevention and 
control strategies.  Utilities featuring water intakes and discharges (e.g., municipal / 
industrial water supply, water treatment, cooling) have been impacted by AIS 
introductions (e.g., zebra and quagga mussels) and have participated in these 
deliberations as well. Water –based recreational activities (e.g., recreational boating, 
sport fishing, beach use) are affected by AIS introductions and associated impacts from 
various perspectives (e.g., sport fishery health, beach / water quality, aesthetic 
considerations). In addition to those mentioned above, user groups affected by / interested 
in these impacts include such entities as boating industry associations, water-dependent 
industries (e.g., Council of Great Lakes Industries - CGLI), fishing groups (e.g., OFAH), 
and cottager associations.   
 
Non-governmental Organizations 
 
Numerous non-governmental organizations (NGOs) and citizen groups within the 
binational Great Lakes - St. Lawrence basin maintain an active interest in AIS issues, 
with a special focus on advocacy (i.e., laws, regulations, programs, research, funding), 
education / outreach, promoting public involvement, and, in some instances, maintaining 
scientific and policy research programs.  Among many others, such groups include 
Healing Our Waters - Great Lakes Coalition (HOW Coalition), Alliance for the Great 
Lakes, Great Lakes United (GLU), The Nature Conservancy (TNC), National Wildlife 
Federation (NWF)  - Great Lakes Natural Resource Center, state and provincial NGOs 
(e.g., OFAH, state environmental councils), state and provincial chapters of national / 
international organizations, and local groups with site-specific interest in AIS issues.  In 
addition, entities such as the Great Lakes - St. Lawrence Cities Initiative, whose members 
include U.S. and Canadian mayors / senior municipal officials within the region, provide 
information / education, policy coordination and advisory services associated with the 
municipal-level implications of AIS.  
 
Academia and Research / Policy Institutes 
 
Multiple academic institutions, consortia and institutes are actively involved in a range of 
AIS-related activities, including basic and applied research, policy development / 
analysis, outreach / education programs, monitoring and surveillance, and technical 
assistance to federal, state and provincial control efforts. NOAA-funded Sea Grant 
Programs operate in all Great Lakes states and maintain active AIS programs with a 
special focus on funding research, designing / conducting education / outreach programs, 
and promoting monitoring and early detection. The Smithsonian Environmental Research 
Center (SERC) / Marine Invasions Research Lab maintains a National Ballast Water 
Information Clearinghouse.  Entities such as the Northeast-Midwest Institute have long 
maintained applied research and demonstration programs associated with AIS control 
efforts such as the Great Ships Initiative focused on eliminating / reducing AIS 
introductions via ballast water of commercial vessels in overseas trade.  At the 
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international level, entities such as the Global Invasive Species Programme (GISP), an 
initiative of the Scientific Committee on Problems of the Environment (SCOPE), have 
addressed the issue, with GISP authoring a 1999 report titled, Invasive Alien Species: A 
Toolkit of Best Prevention and Management Practices. 
 
Professional and Scientific Associations 
 
AIS prevention and control issues in the Great Lakes - St. Lawrence basin have captured 
the attention of a number of regional, national and international associations with 
research and / or operational interests.  The International Association for Great Lakes 
Research (IAGLR) has long provided a forum for the AIS research community to share 
basic and applied research findings, as well as report on current and emerging issues 
associated with the introduction and spread of AIS.  The American Water Works 
Association (AWWA), representing municipalities and other entities involved in water 
supply / treatment, has long had a vested interest in AIS prevention and control, given the 
significant economic impacts associated with infrastructure maintenance and retro-fitting. 
Entities such as the American and Canadian Water Resources Associations (AWRA, 
CWRA), with a diverse membership and network of state / provincial chapters, have also 
been actively engaged on the issue.   
 
D. Impediments and Opportunities   
 

Various interjurisdictional 
mechanisms (e.g., Great Lakes 
Panel on Aquatic Nuisance 
Species, Great Lakes Regional 
Collaboration) serve as 
organizing / coordinating 
agents, although an orderly and 
universally accepted structure 
for harmonizing rapid response 
capabilities and functions at the 
binational level is absent. 

A review of the rapid response models and institutional arrangements identified above 
reveals both impediments and opportunities in the development of a binational policy 
framework.  Rapid response models for a range of “emergencies” are growing steadily in 
number and application, offering valuable “lessons learned” with applications in other 
settings. Their value, however, is tempered by the 
fact that few such mechanisms are directed 
specifically at AIS issues, and even fewer have a 
binational dimension.  Of those that do, most are 
species specific and geographically limited, and 
have yet to be fully “tested.”   
 
Institutional arrangements within the binational 
Great Lakes - St. Lawrence basin are arguably 
among the most developed and complex in North 
America and, perhaps, in the world.  Collectively, 
these public and non-governmental entities offer a 
wealth of authorities, expertise, programs and 
resources that can be directed at AIS rapid response.  Various interjurisdictional 
mechanisms (e.g., Great Lakes Panel on Aquatic Nuisance Species, Great Lakes Regional 
Collaboration) serve as organizing / coordinating agents, although an orderly and 
universally accepted structure for harmonizing rapid response capabilities and functions 
at the binational level is absent. 
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Harmonization is also essential with respect to the rapidly developing and evolving legal 
regime, where fundamental inconsistencies in authorities and approaches from one 
jurisdiction to the next need to be resolved.    
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SECTION FOUR: CRITICAL SUCCESS FACTORS FOR BINATIONAL RAPID 
RESPONSE 

 
A. Introduction  
 
A literature review, a series of personal interviews, and three species - specific case study 
analyses were employed to extract “critical success factors” to guide development of a 
binational rapid response policy framework.   Each method of inquiry is summarized below, 
with outcomes and their practical applications highlighted.  
 
B. Literature Search Process and Outcomes  
 
An extensive literature search was conducted to identify articles, reports, other publications, 
web sites and related materials relevant to rapid response issues and approaches.  A primary 
emphasis was placed on AIS rapid response planning at three levels: the Great Lakes - St. 
Lawrence basin (domestic and binational), North America, and international.  Recognizing that 
rapid response models and methodologies exist for a range of topical areas, the search also 
included a focus on interagency / interjurisdictional response protocols for forest fires, oil spills 
and related natural resource / environmental issues. 
 
The literature search was directed primarily at the following sources, and augmented by 
references and recommendations arising from interviews, report references and case study 
analyses.   
 

 Annotated Literature Review - Model Rapid Response Plan for Great Lakes Aquatic 
Invasions - July 2003, Great Lakes Commission 

 Great Lakes-St. Lawrence Research Inventory (IJC Council of Great Lakes Research 
Managers) 

 Great Lakes Information Network (GLIN), Great Lakes Commission 

 Great Lakes Aquatic Nonindigenous Species Information Source (GLANSIS) 

 Google / Google Scholar 

 Great Lakes Regional Collaboration Aquatic Invasive Species Rapid Response 
Initiative 

 Sea Grant Nonindigenous Species (SIGNIS), NOAA / Great Lakes Sea Grant Network 

 Sea Grant Nonindigenous Aquatic Nuisance Species Clearinghouse 

 National Invasive Species Information Center (U.S. National Agricultural Laboratory) 

 Aquatic Invasions Research Directory (Smithsonian Environmental Research Center) 

 Ballast Water Treatment R&D Directory 
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 Great Lakes Aquatic Nuisance Species Information System (NOAA) 

 National Ballast Information Clearinghouse (SERC) 

 NISBase - International Nonindigenous Database Network (SERC) 

 NAS Database (USGS)  

The literature search focused specifically on early detection and rapid response protocols, 
management plans and case studies with an interagency / interjurisdictional component.  
The process yielded 107 citations that were subsequently organized into multiple 
categories including United States and Canada - federal, international, Great Lakes - St. 
Lawrence  region, other regions, Great Lakes - St. Lawrence state / province, other states 
/ provinces, species - specific rapid response, non - AIS rapid response models, and 
“other” (i.e., various articles, reports, book chapters and web sites). Of this initial list, 69 
citations were determined to have particular relevance for the AIS Rapid Response Policy 
Framework project. Each of the associated documents was reviewed, and particularly 
relevant elements were excerpted for analysis. That analysis further identified 13 
documents providing practical / pragmatic guidance in the development of a rapid 
response plan. Appendix B presents literature search results.  
 
Presented below is a summary of common themes that emerged repeatedly from the 
literature review process, and have some relevance in establishing a framework for AIS 
rapid response at the binational level.  They are organized in broad categories for ease of 
review.  Significantly, these themes are highly consistent with outcomes of other 
components of the project and, in particular, the series of personal interviews and experts 
workshop.  
 

Critical Success Factors for AIS Rapid Response 
(as derived from literature search) 

 
Achieving / Sustaining Support for Plan Development and Implementation 
 

 Secure political support at the highest possible levels. 

 Formalize rapid response program via legislation, Executive Order or similar 
mechanism. 

 Regard AIS introductions as an “emergency” and publicize as such. 

 Secure long term, reliable funding source(s), including access to an emergency 
response fund.  Emphasize “creative” funding sources as well as the more 
traditional appropriations process.  

Building Upon Existing Resources 

 Review and assess existing rapid response plans and planning frameworks (AIS 
or otherwise) and use as a foundation / starting point (as appropriate). This should 
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include both AIS-specific and non-AIS plans, as well as rapid response initiatives 
within and outside of the binational Great Lakes - St. Lawrence basin. (Critical 
plan components typically include organizational structure, communication, 
outreach, early detection and monitoring, decision support / rapid scientific 
assessment, and rapid response actions, among others.  

 Review and assess existing institutional arrangements in place for other 
environmental emergencies (e.g., emergency response teams) and, where 
possible, use / adapt these structures for rapid response rather than creating an 
additional organizational structure. 

 Secure and formalize strategic partnerships / cooperative relationships with all 
interested parties (public and non-governmental) in the interest of sharing 
resources and expertise.  

Inventories to Facilitate Rapid Response Action 

 Prepare detailed directory of experts that can be called upon to assist with rapid 
response, with an emphasis on scientific experts. 

 Prepare and maintain an inventory of equipment, treatments (e.g., chemical, 
biological) and other materials (from a range of sources) that can be directed to 
given rapid response action.  

 Prepare an inventory of authorities, programs, areas of expertise and personnel 
associated with the range of public and non-governmental entities with a 
prospective role in a rapid response action. 

 Prepare and continuously update an inventory of all available physical, chemical 
and biological control options for AIS of priority concern. 

 Prepare and regularly update a comprehensive inventory / GIS-referenced map of 
AIS present in the system, or those that pose a future threat.  The inventory should 
address all aspects of the species (e.g., most likely introduction vector and 
location, prospective ecological / economic impacts, potentially effective 
treatments).  

Organizational Considerations 

 Designate a single lead agency (or two lead agencies in a transboundary setting) 
that will have overall authority to lead rapid response planning and 
implementation activities. Dedicated staff will be required.  

 Designate or otherwise establish a standing RRT (or similar mechanism) 
comprised of key decision makers / practitioners responsible for rapid response 
actions and maintaining a constant state of readiness.  
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 Embrace a single rapid response plan that provides the organizing framework for 
associated species - specific protocols.  

 Maintain an active coordination function, with a focus on harmonizing rapid 
response efforts of all participating entities.  

 Cultivate and formalize relationships at the local level (i.e., county, municipality) 
recognizing that such entities will likely have a key local leadership role in 
response activity.  

 Conduct an institutional assessment to identify and resolve any issues associated 
with conflicting missions, authorities or programs and to identify and address any 
gaps and unmet needs that may adversely affect the success of a rapid response 
activity.  

 Adopt the ICS / UCS framework to guide organizational aspects of rapid 
response. Prepare explicit, “step-by-step” guidance for all parties potentially 
involved in a rapid response action. 

 Establish a conflict resolution process designed to promptly address / resolve 
interjurisdictional issues that might arise during the conduct of a rapid response 
action. 

 Ensure a constant state of readiness through regularly scheduled “table top” and 
field exercises, and ICS training through mechanisms such as FEMA training 
modules.  

Pre-planning to Expedite Response Actions 

 Maintain comprehensive monitoring, early detection and rapid scientific 
assessment components of the overall AIS program to ensure that rapid response 
actions can be taken in a timely manner, as undue delays dramatically 
compromise the effectiveness of any rapid response action.  

 Secure “pre-agreements” with all involved agencies / organizations / land owners 
(as possible) to specify the nature of their role in rapid response, commitment of 
personnel and other resources, contribution to costs (if applicable) and related 
considerations. 

  Secure permits for all treatment options to ensure “on-the-shelf” availability and 
immediate application upon initiation of a rapid response. 

 Secure expedited rule-making authority, Environmental Assessment / 
Environmental Impact Statements, and related measures.  

 Develop Standard Operating Procedures (SOPs) for all prospective actions, and 
maintain availability for immediate consultation upon initiation of a rapid 
response.  
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 Develop and maintain an Internet-based notification mechanism to inform all 
relevant parties upon the detection of a prospective new introduction, and the 
actions to be taken consistent with the rapid response plan.  

Research and Development  

 Formalize a “technology transfer” mechanism (e.g., science advisory committee, 
on-scene scientific support) between rapid response practitioners and the research 
community. 

 Establish research priorities for rapid response and publicize to research 
community. Among others, these might include predictive modeling associated 
with a prospective new introduction, efficacy/effectiveness of treatment 
techniques, mapping areas of high prospective vulnerability to new introductions.)  

 Incorporate rapid scientific assessment capability and process into response plans. 

 Establish common protocols for data gathering and analysis, AIS surveillance and 
monitoring, mapping and GIS applications, among others.  

 Undertake research initiatives relating to predictive modeling. 

Establishing the Scope of a Rapid Response Plan 

 Adopt a watershed-based approach when defining the physical boundaries of the 
rapid response plan and associated implementation activity. 

 Identify, characterize and prioritize the range of AIS of potential interest, and 
focus planning and response efforts accordingly.  Establish criteria for the 
prioritization process and include ecological, human health and socio-economic 
dimensions. 

 Identify and map areas highly vulnerable to AIS introductions, and focus planning 
efforts accordingly.   

 Develop and implement a rapid scientific assessment protocol upon detection of 
all new introductions. 

Ensuring Efficiency and Effectiveness 

 Establish clearly stated, measurable goals to facilitate ongoing evaluation and 
adaptive management in the plan development and implementation process. 

 Establish a comprehensive Quality Assurance / Quality Control (QA/QC) 
dimension for rapid response plan development and implementation 

 Participate in regional / national / international coordinative bodies in the interest 
of acquiring and implementing new techniques and best practices. 
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Public Involvement / Participation 

 Establish and maintain mechanisms for open and continuous communication (e.g., 
Public Advisory Committee, partnerships with citizen organizations, web sites) to 
provide information on AIS in general, and to notify the public in the event of an 
impending rapid response action. 

 Promote formal (i.e., classroom) and nonformal education activities to sensitize 
the public to AIS impacts, prompt participation in prevention, monitoring and 
related activities, and cultivate political support for development and maintenance 
of rapid response programs.  

 Recruit citizen volunteers (via an existing or new program) to assist with AIS 
monitoring and reporting efforts. Build upon existing monitoring programs where 
possible.  

C. Practitioner Interviews: “Lessons Learned” 
 
A series of nine interviews were conducted with AIS practitioners drawn from the policy, 
management and research communities within the binational Great Lakes - St. Lawrence 
basin.  Individuals were selected primarily on the basis of their experience and expertise 
with rapid response planning initiatives, although consideration was given to ensuring a 
reasonable representation based upon national / agency affiliation, geographical location 
and species - specific expertise.  All interview subjects (see Appendix A for list) were 
invited to participate in their “personal and professional” capacities with the 
understanding that observations / recommendations included in this report would be 
presented without attribution.   
 
The (approximately) one hour interviews were guided by a series of open-ended 
questions that included the following: 
 

- What is your agency affiliation, responsibilities and experience to date with AIS 
rapid response planning initiatives? 

- Based on your experiences, what lessons have you learned, what are the key 
elements of a successful rapid response plan, and what are the major 
impediments? 

- If you were to design a “preferred” model for rapid response, what structural and 
operational characteristics would it have?  

- With regard to the binational Great Lakes - St. Lawrence basin setting, what 
agency(ies) should most appropriately have a lead role for rapid response, and 
how might functions be distributed / coordinated among other entities? 

- What other comments / observations / recommendations might you have for the 
development of a binational rapid response policy framework?  
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Presented below is a descriptive listing of key interview outcomes, organized on the basis 
of major topical areas and reflecting points of consensus on best practices and critical 
success factors. Despite the diversity of backgrounds, responsibilities and experiences of 
the interview subjects, a remarkable level of agreement emerged over the course of the 
interviews.  
 
1. Current state of rapid response planning in the Great Lakes - St. Lawrence basin  
 
Interview subjects agreed that AIS threats and impacts are increasingly well known and 
documented, and public agencies (i.e., federal, state, provincial, binational), as well as 
non-governmental organizations and academia, have been engaged in planning, research 
and education / outreach for well over two decades.  A focus on rapid response is a more 
recent development, fueled in part by actual experiences with existing / imminent threats 
(e.g., Eurasian ruffe in Duluth / Superior Harbor, Asian carp in the Illinois Waterway 
System) that have highlighted the time consuming procedural delays encountered in the 
absence of a defined rapid response protocol. Various regional entities (e.g., IJC, Great 
Lakes Regional Collaboration, Great Lakes Panel on Aquatic Nuisance Species) have 
documented this need and set in motion interagency initiatives such as the Model Rapid 
Response Plan for Great Lakes Aquatic Invasions (GLC), the AIS Rapid Response 
Initiative (Great Lakes Regional Collaboration), and this “Binational Aquatic Invasive 
Species Rapid Response Policy Framework” project.  
 

Interview subjects generally agreed 
that overall progress in establishing 
a comprehensive and well - 
coordinated rapid response protocol 
for Great Lakes - St. Lawrence 
jurisdictions has been limited.   

Some progress on an agency and species - specific level has been realized in the last three 
years (e.g., Emergency Prevention and Response Plan for Viral Hemorrhagic Septicemia 
- NPS / Grand Portage Band of Lake Superior 
Chippewa, Quagga / Zebra Mussel Infestation 
Prevention and Response Planning Guide - 
NPS, Asian Carp Management Control Plan - 
USFWS, Rapid Response to New Aquatic 
Invasive Species in Michigan - Michigan 
Aquatic Nuisance Species Council). In 
addition, two “table top” rapid response 
exercises have been conducted over the last year (i.e., Sparta, Illinois; Erie, 
Pennsylvania), offering further evidence of a continuing movement toward protocol 
development.  These and related initiatives are benefiting from rapid response 
experiences and plans in other regions, as well as from various well-established non-AIS 
rapid response protocols that have met with some success (e.g., oil and hazardous spills, 
forest fires, flood / natural disaster).  
 
Interview subjects generally agreed that overall progress in establishing a comprehensive 
and well - coordinated rapid response protocol for Great Lakes - St. Lawrence 
jurisdictions has been limited.  This is particularly true at the binational level, where 
jurisdictional complexity and challenges of rapid response in an “open-lake” setting are 
particularly problematic. The IJC’s “Rapid Response Policy Framework” project is 
focused specifically at this binational level and will draw from the collective experiences 
noted above.    
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2. Primary impediments to progress   
 

There is no well - defined 
response protocol or lead 
entity(ies) with the 
jurisdictional authority to 
establish and implement 
rapid response plans - 
particularly at the Great 
Lakes - St. Lawrence 
binational level.   

While the scientific challenges of AIS prevention / control in a large and complex 
ecosystem are formidable, interview subjects agreed that such challenges are outweighed 
by interjurisdictional complexities and governance 
arrangements that run counter to the notion of rapid 
response. There is no well - defined response protocol 
or lead entity(ies) with the jurisdictional authority to 
establish and implement rapid response plans - 
particularly at the Great Lakes - St. Lawrence 
binational level.  Where plans do exist, they tend to be 
species, agency or jurisdiction - specific and, as such, 
often result in inconsistent or uncoordinated 
application.  Further, the general lack of established 
SOPs and pre-approved response protocols (e.g., 
chemical application) precludes a rapid response once a species has been detected. 
Regulatory requirements (i.e., environmental assessment) pose an additional challenge.  
 
Many other impediments to progress were identified through the interview process (e.g., 
absence of political will, lack of intergovernmental agreements / coordination, absence of 
assigned roles and responsibilities, regulatory hurdles, lack of dedicated funding, limited 
access to scientific data / information and training / exercises, lack of taxonomic 
expertise, reluctance of agencies to operate out of their “comfort zone”).  It was noted 
that these impediments tend to “flow down” from the absence of leadership and the 
attendant need for one or more entities with the authority, resources and explicit mandate 
to design and implement a rapid response plan for AIS in the binational Great Lakes - St. 
Lawrence basin. Interview candidates generally agreed that these various impediments 
can be overcome if one or more public entities are vested with explicit leadership 
authority and charged (at the highest levels) with a rapid response planning and 
implementation mandate.   

 
3. Models and their prospective application   
 
The current state of rapid response planning in the binational Great Lakes - St. Lawrence 
basin is such that interview subjects could not point to specific, well-defined AIS rapid 
response models (or their applications) that might provide guidance for this project.  
However, as noted above, rapid response planning efforts in the binational region can 
benefit substantially from a wealth of experience gleaned from models employed 
elsewhere, many addressing issues far removed from AIS.  Among others, these include 
response protocols for terrestrial invasive species, forest fires, food safety, human health 
and safety, and oil and hazardous material spills. Among U.S. federal agencies, rapid 
response plans developed by APHIS are considered particularly relevant.  
 
ICS is a generic model that has been successfully applied to a range of emergency 
response needs (e.g., fires, flood, search and rescue, spill response, catastrophes), and has 
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been adapted (at the conceptual and practical level) to address AIS issues. In fact, ICS 
was the “organizing framework” for the two rapid response exercises noted above. It 
holds tremendous promise for transforming an otherwise complex and inefficient set of 
institutional arrangements into a well - coordinated response mechanism that optimizes 
use of the considerable expertise, authorities and resources of multiple Great Lakes - St. 
Lawrence jurisdictions. Interview subjects generally viewed it as the framework of choice 
on which to build a binational rapid response framework. 
 
4. Structural characteristics of a “preferred” plan 
 
Numerous observations and recommendations were offered by interview subjects with 
regard to the “structural” components of binational rapid response planning and 
implementation (i.e., the organizational characteristics of the response entity). Key 
outcomes emerging from the interviews are as follows: 

 
 One or more lead entities must be clearly identified and vested with the requisite 

authority to direct the planning and response effort and coordinate / oversee the 
efforts of all “partner” entities. At the binational level, USFWS and DFO were 
identified by most interview subjects as the preferred lead entities, although a 
significant role for USEPA and Environment Canada (EC) was also recognized. 
In any case, the lead entity should be an existing, established agency; formation of 
a new entity would be inefficient and add to jurisdictional complexity. 

 The jurisdictional boundaries for rapid response are best established on a 
hydrologic (i.e., watershed) basis as opposed to a geo-political basis.  

 Rapid response planning and implementation efforts should take full advantage of 
the resources and interests of the extensive “institutional framework” in the 
binational Great Lakes - St. Lawrence basin.  This includes binational entities 
(i.e., IJC, GLFC, GLC), state, provincial and local agencies, citizen and industry 
groups, academic insititutions, and others that can add value rapid response. 
Scientific and Public Advisory Committees should be part of the institutional 
structure for rapid response. Alternate organizational structures should be 
carefully examined, drawing from existing examples such as the USEPA NRT for 
natural disasters, which encompasses some 16 relevant federal agencies.   

 Formal agreements are needed at the binational and domestic interagency levels 
to explicitly state roles, responsibilities and obligations associated with rapid 
response. The GLWQA (via future amendment) is an appropriate vehicle, with a 
particularly good model being the “Coast Guard Annexes” (i.e., 4, 5, 6, 8, 9) 
establishing joint spill response protocols. Consideration might also be given to 
new separate treaty with accompanying legislation, as needed, in both Canada and 
the United States. Memoranda of Understanding / Agreement (or similar 
mechanisms) are also needed at all levels to explicitly address obligations and 
eliminate uncertainty in the event a rapid response exercise is needed.  
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 ICS is the framework of choice on which to build a binational rapid response 
protocol for AIS in the Great Lakes - St. Lawrence basin.  

 A dedicated funding source is a critical component of a response structure, and 
should be established to support the planning and response efforts of the lead 
entity(ies) and partners.  This might be in the form of a federal trust fund that both 
governments contribute to, along with a cost - share arrangement for other 
jurisdictions (i.e., state, provincial, local). The three tier system of funding 
proposed by NISC warrants consideration. 

 To ensure effectiveness, the development and implementation of a binational 
rapid response protocol must be sanctioned and advanced at the highest levels.  In 
the United States, for example, it might be the focus of a presidential Executive 
Order.  This will provide the political will and public profile required to build and 
maintain momentum.  

5. Operational characteristics of a “preferred” plan 
 
Interview subjects also offered numerous observations and recommendations with regard 
to the “operational” components of binational rapid response planning and 
implementation (i.e., the manner in which the response entity carries out its planning and 
implementation responsibilities). Key outcomes emerging from the interviews are as 
follows: 

 
 While one or more entities should be the overall designated lead for binational 

rapid response, leadership on an issue - specific basis must vary depending upon 
the nature of the AIS introduction and local conditions.  As a general rule, the 
appropriate public agency geographically closest to the problem should have a 
leadership role and the full support and assistance of other entities.  

 In the interest of ensuring that a rapid response action is not impeded by time 
consuming approvals, high priority must be given to development of SOPs, “on 
the shelf” pre-approved protocols (e.g., chemical applications), required 
environmental documentation, development of a “tool kit” of response options, 
and clearance / categorical exclusions relative to all applicable laws and 
regulations that typically relate to an AIS eradication action. In addition, a public 
information strategy template should be established for immediate adaptation and 
use as a rapid response action is being initiated.   

 Among others, the lead entity(ies) should compile and continuously update a 
descriptive inventory of rapid response resources that can be accessed on short 
notice.  The inventory should include relevant public and private sector agencies, 
authorities and capabilities, permitting requirements and associated timelines, 
equipment, facilities and related resources, and means to direct those resources on 
a site - specific basis when an AIS rapid response opportunity arises.   
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 A comprehensive set of criteria addressing all aspects of plan development and 
implementation should be developed and used as operational guidance. Criteria 
can be drawn from both conceptual (e.g., plans, literature) and applied (e.g., case 
study) sources. 

 Risk assessment methodologies should be applied to identify AIS and pathways 
that pose the greatest potential threat to the binational Great Lakes - St. Lawrence 
basin.  Those species should be the focus of “on the shelf” pre-approved 
protocols.  

 Early detection and monitoring is an essential component of an overall rapid 
response process, and will greatly enhance the efficiency and cost effectiveness of 
any response action.  It needs to be an integral component of the overall process 
and receive funds and resources commensurate with this importance.  

 Training exercises should be conducted on a regular basis to ensure that all 
responding parties are fully coordinated, aware of emerging techniques, and able 
to response in a prompt and efficient manner.  “Tabletop” exercises should be 
augmented with “field” exercises that simulate rapid response conditions.  In 
addition, AIS responders should participate in more broadly focused training 
activities (such as those conducted by FEMA), particularly as they relate to ICS 
methodologies.  

 Communication is perhaps the single most important component of rapid response 
operational considerations; protocols should be explicit and incorporated into all 
plans.  This is particularly important in relating to local groups / interests that will 
be sensitive to alternate eradication techniques under consideration. Through 
education, an emphasis should be placed on fostering public understanding and 
acceptance of AIS rapid response options.  

 Mechanisms are needed to access research information (including experiences / 
outcomes of rapid response actions elsewhere) in a timely manner, perhaps 
through a Scientific Advisory Committee and / or a comprehensive database.  

 Take full advantage of existing coordinative mechanisms (e.g., Great Lakes Panel 
on Aquatic Nuisance Species, National Invasive Species Council, National 
Aquatic Nuisance Species Task Force, Mississippi Interstate Cooperative 
Resource Association - MICRA, related regional groups) to support and assist 
with binational rapid response planning and implementation efforts.  

6. The role of research and scientific advice 
 
Interview subjects indicated “near universal” concern with the apparent disconnect 
between AIS research initiatives and the pragmatic needs of rapid response practitioners.  
Enhanced coordination between these two communities is needed to better align research 
efforts with rapid response needs, establish a “technology transfer” process to convert 
research findings into practical application, provide for on-site scientific advice, and 
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ensure that early detection and monitoring programs are responsive to emerging needs 
and feature the latest technology. In addition, practitioners note that rapid scientific 
assessment is a critically important initial step when a new AIS introduction is 
discovered. Ready access to relevant expertise and methodologies, perhaps through 
formal involvement of researchers in the rapid response organizational structure, is 
therefore essential.  
 
7. Other key comments 
 

Rapid response is a critically 
important “second line of 
defense” and, at the minimum, 
can slow the rate of new 
introductions while preventive 
measures are enhanced and fully 
implemented. 

Interview subjects noted that the AIS problem is particularly problematic from a rapid 
response perspective. Unlike oil / hazardous 
material spills and natural disasters, for example, 
AIS infestations are difficult to detect, the science 
can be uncertain, response protocols are not well 
developed, jurisdictional responsibilities are 
unsettled, and public understanding is limited.  
Preventive measures are clearly regarded as the 
first line of defense, recognizing the formidable 
challenges in addressing AIS that have already 
been detected within the binational Great Lakes - St. Lawrence basin. Rapid response is a 
critically important “second line of defense” and, at the minimum, can slow the rate of 
new introductions while preventive measures are enhanced and fully implemented. 
 
D. Case Study Analyses 
 
1. Killer Shrimp (Dikerogammarus villosus) 
 
Overview: The killer shrimp (Dikerogammarus 
villosus) is an amphipod native to the Ponto-
Caspian region, which consists of the waters in 
and around the Black and Caspian Seas.  
Specimens average three cm in length (large for 
a freshwater amphipod) and are characterized by 
their unusually powerful mandibles.  An 
extremely aggressive predator, the killer shrimp 
will eat essentially any small animal it may 
encounter, including other amphipods. Its 
aggressiveness entails biting, killing and 
shredding its prey, either for consumption or indiscriminate purposes, perhaps to reduce 
competition for food and space by other species.  

Killer shrimp (Michigan Department of 
Environmental Quality) 

 
The killer shrimp was discovered in the Baltic Sea in 1999, after spreading along the 
Danube River, the Main-Danube Canal (opened in 1992), into the Rhine River, and then 
to the Weser, Elbe and Oder/Odra Rivers.  The infestation was later discovered in 
Germany (1994), Netherlands (1998) and Poland (1999). Scientists indicate that Britain is 
highly vulnerable to infestation.  While its presence in North America has not yet been 
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detected, growing concern exists over its prospective introduction via the ballast in 
commercial ocean-going vessels.  
 
Great Lakes Threat: As with most other invasive species, the killer shrimp is highly 
adaptable to different habitats and environmental conditions. It tolerates wide 
temperature and oxygen ranges, can live on a variety of substrates (e.g., various hard 
natural surfaces, sheet piling, algae mats), and can be found in rivers, lakes, canals and 
estuaries. As noted above, it is not a selective feeder and its aggressive nature can 
outcompete native species, displacing their populations and impacting the food web. Its 
voracious appetite is directed primarily at macroinvertebrates and it has been known to 
attack small fish, suggesting that it may also place eggs, larvae and juveniles (i.e., 
vulnerable life stages) at risk. The killer shrimp also reaches sexual maturity at a young 
age and breeds rapidly throughout the year, achieving rapid population growth and range 
expansion. The threat to the Great Lakes - St. Lawrence is exacerbated by its presence in 
the Ponto-Caspian region (where most ballast mediated introductions occur) and the 
difficulty in detecting the species once introduced (due to size).    
 
Actions to Date:  The killer shrimp has not yet been detected in North America, although 
the waters of the Great Lakes - St. Lawrence basin are highly vulnerable to infestation via 
ballast water discharges from commercial vessels originating in the Ponto-Caspian 
region. Suggested management techniques reflect this primary pathway, consisting of 
mandatory ballast controls, shoreside treatment of ballast water, and on-board filtration / 
chemical application systems. In North America, the killer shrimp is (in relative terms), a 
newly recognized prospective invader.  As such, actions to date consist primarily of 
efforts to study and assess the risk associated with invasion, determine prospective 
impacts, and establish early detection and monitoring programs.  
 
Rapid Response Challenges: Rapid response challenges are found at several levels.  The 
killer shrimp has yet to be detected in the Great Lakes - St. Lawrence basin and, more 
generally, in North American waters.  Its status as a “prospective” invader, irrespective of 
the likelihood or severity of infestation, forces prevention and control efforts to compete 
with the demands of invasive species already detected and incurring demonstrable 
ecological and economic costs. As noted above, the killer shrimp is highly adaptable, can 
thrive in a variety of conditions and habitats, and reproduces rapidly - all factors that can 
compromise the effectiveness of a rapid response protocol that is administered in the 
open waters of the Great Lakes. Its minute size also poses difficulty in “casual” visual 
detection, placing additional importance on an effective early detection and monitoring 
program. The most likely pathway for introduction is via ballast water discharges from 
oceangoing vessels, suggesting an immediate need to explore and test on-vessel chemical 
treatment alternatives. Although ballast management technologies and protocols are 
increasingly in place, the waters of the Great Lakes - St. Lawrence basin remain 
vulnerable to introductions from this source.  
 
2. Silver Carp (Hypophthalmichthys molitrix) 
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Overview:  The silver carp (Hypophthalmichthys molitrix) is one of several species of 
Asian carp native to north and northeast 
Asia. A highly specialized filtration 
feeder, the silver carp (like all species in 
its genus) lacks a stomach and, 
therefore, is known to feed on a constant 
basis. Its diet consists primarily of 
phytoplankton, along with zooplankton 
and detritus. Voracious feeders, the 
silver carp can grow to well over 40 lbs 
and four feet in length. Also known as 
the “flying carp”, it can leap upwards of 
10’in the air.  Silver carp (U.S. Geological Survey) 
 
The silver carp is believed to be the most cultivated fish in the world, and can be found in 
at least 88 countries, either through intentional introduction or range expansion.  In 
addition to importation for aquaculture purposes, it is also extensively used for water 
quality purposes, as its specialized filtration capabilities are effective in controlling 
various species of algae.  The silver carp, along with the bighead carp, were initially 
imported to North America in the 1970s for the latter purpose and, in particular, for use in 
catfish aquaculture operations in the southeastern United States. They were first detected 
in the wild the following decade and, during the extensive floods of the 1990s, found 
their way into the Mississippi River Basin, including the Missouri and Ohio Rivers and 
associated tributaries. They are now found in the Illinois River within 50 miles of Lake 
Michigan. 
 
Great Lakes Threat:  The silver carp is well adapted to large river systems in North 
America and is known to migrate long distances over short periods of time.  A voracious 
feeder that grows quickly and reproduces rapidly, it easily outcompetes native species 
and can quickly dominate local fishery populations.  Silver carp remain active and feed 
throughout the year (primarily on plankton), disrupting the food chain that supports 
native species. In addition, the silver carp poses a health and safety (as well as property 
damage) risk due to its proclivity for jumping into moving boats. Given its aggressive 
nature, the silver carp could establish itself in the open waters and tributaries of the Great 
Lakes - St. Lawrence basin and eventually become a dominant species with tremendous 
ecological and economic implications.  
 
Actions to Date:  The serious nature of the Asian carp threat was recognized in the 1990s 
and prompted a federal / state partnership that resulted in the construction (by the U.S. 
Army Corps of Engineers - USACE) of a temporary electric dispersal barrier in the 
Chicago Sanitary and Ship Canal (near Romeoville, Illinois) in 2002.  Based on concerns 
that the “experimental” barrier could be breached, a more elaborate, permanent system 
(comprised of two arrays of electrodes across the canal) was designed; construction is in 
process and one new array was energized in 2009. Complementing the dispersal barrier 
project was the preparation of a Management and Control Plan for Asian Carps in the 
United States (including a rapid response protocol) by the Asian Carp Working Group of 
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the Aquatic Nuisance Species Task Force, as well as continuing research into silver carp 
life history, and control methods.  
 
Rapid Response Challenges: Despite the significance of the silver carp threat, this case 
study offers a “best case” scenario in that the species has been identified and is closely 
monitored, its primary pathway to the Great Lakes - St. Lawrence system is known 
(Chicago Sanitary and Ship Canal), and technologies (i.e., dispersal barrier) to control its 
spread have been developed and are in the process of being implemented.  Technical 
challenges have been encountered in ensuring the effectiveness of the barrier, as well as 
in addressing human health and safety considerations.  The primary challenge, however, 
has been organizational in nature; coordinating multiple jurisdictions, establishing project 
leadership and support roles / responsibilities, and securing requisite funds.  These factors 
led to extended delays in the construction and operation of both the temporary and 
permanent dispersal barriers.  In addition, it must be noted that the Chicago Sanitary and 
Ship Canal is but one prospective introduction pathway; rapid response planning efforts 
must also address eradication / control measures that can be promptly implemented if the 
species is found in the open waters of the Great Lakes - St. Lawrence system.   
 
3. Hydrilla (Hydrilla verticillata) 
 
Overview: Hydrilla (Hydrilla verticillata) is one of several species of aquatic plant native 
to Asia, Europe, Africa and Australia. A rooted, submerged plant with rhizomes that 
typically grow in sediments up to six feet in 
depth, Hydrilla thrives in both standing and 
flowing water.  It is characterized by long, 
slim stems (generally three to six feet long), 
that can form a dense mat on the water 
surface known to cover expansive areas of 
100 acres or more.  The plant is found in two 
forms: monoecious (with both male and 
female flowers) and dioecious (with either 
male or female flowers).  It is often confused 
with other aquatic plants in the Great Lakes - 
St. Lawrence basin, including the native 
waterweed Elodea canadensis and a non-
native waterweed, the Brazilian elodea. 

Hydrilla (Wisconsin Department of 
Natural Resources) 

 
Hydrilla was first detected in the wild in the United States following aquarium releases 
into Florida waterways in the 1960s.  In subsequent years, it has since established itself in 
some 19 states, with its range continuing to grow.  In New England (including Maine, 
Massachusetts and Connecticut) it rapidly became the dominant plant in infested waters.   
Florida and California, among others, have also experienced significant ecological and 
economic damage from the species, each having spent tens of millions of dollars to date 
on control programs.  Hydrilla has yet to be found in the Great Lakes - St. Lawrence 
system, although infestations have been documented in New York, Pennsylvania and 
Indiana.   
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Great Lakes Threat: Hydrilla is highly adaptive to conditions typically found in the Great 
Lakes - St. Lawrence basin: it can grow in areas of low light and in standing or free 
flowing water. It grows quickly (up to an inch per day), is more efficient than native 
plants in absorbing carbon from the water column, and has diverse reproductive 
capabilities that include seed, cutting, turions and tubers. In forming dense maps that 
inhibit sunlight penetration, Hydrilla shades out native species, slows movement of water, 
and decreases sediment movement.   
 
The economic impacts of Hydrilla infestation are equally problematic.  Its dense mats 
(and associated impact on aquatic habitat) hinder water based recreation including 
boating, skiing, swimming and fishing.  By altering flow rates and patterns, these mats 
can also disrupt water supply, drainage and irrigation.  Aesthetic concerns are present as 
well and, coupled with the impacts noted above, have adverse affects on property values 
of homes on or near infested waterways. Economic impacts also include control costs, 
which have been known to approach $1,000 per acre and cost in the tens of millions of 
dollars in states with aggressive control programs (e.g., Florida, California).    
 

Actions to Date: Hydrilla characteristics (e.g., adaptability, growth rate, reproductive 
ability) make prevention and control efforts extremely challenging and costly.  A range of 
mechanical, cultural, herbicidal and biological control options are available to assist with 
control. Prevention plans at the state level generally emphasize education and outreach 
programs, monitoring and early detection, aggressive harvesting programs to control 
smaller, discrete areas of infestation, and use of herbicides / biological control agents for 
large infestations. The State of Michigan is in the process of developing a rapid response 
plan specific to Hydrilla.  In 2004, the state’s Aquatic Nuisance Species Council 
established a multi-party Hydrilla Task Force that prepared a draft plan (most recently 
updated in October 2006) and currently awaiting sign off by various participating 
agencies. Components of the draft plan include a communications and organizational 
structure, outreach, early detection and monitoring, decision support and rapid scientific 
assessment, management options, implementation, adaptive management, and funding. 
 
Rapid Response Challenges: Numerous factors account for the challenges in responding 
rapidly (and effectively) to Hydrilla infestation.  Among others these include its rapid 
growth and spread, difficulty to distinguish from native aquatic plant species, multiple 
introduction pathways (e.g., “hitchhiking on watercraft, bait bucket, waterfowl, aquarium 
trade), multiple reproductive pathways (i.e., seed, cutting, turions, tubers), and the 
limitations of mechanical, cultural, herbicidal and biological eradication / control options.  
Given its aggressive and pervasive properties, early detection and monitoring for Hydrilla 
is key to identifying and treating infested areas while they are relatively isolated and of 
manageable size. Toward that end, challenges exist in selecting and securing pre-
approval of chemical treatments that can be promptly applied when Hydrilla is first 
detected.    
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SECTION FIVE:  RAPID RESPONSE WORKSHOP: PERSPECTIVES OF 
RESEARCHERS, POLICYMAKERS AND PRACTITIONERS  

 
A. Workshop Goals and Objectives  
 
A “by invitation” workshop for researchers, policymakers and practitioners with 
expertise in AIS rapid response planning and implementation was conducted to 
complement the literature search, interviews and case study analyses.  Held on March 19, 
2009 in Southfield, Michigan, the one day event brought together approximately two 
dozen individuals drawn from public agencies (binational, regional, federal, state, 
provincial, local), academia, and industry. The goal of the workshop was to gather expert 
advice to inform the development of a binational AIS rapid response policy framework. 
Objectives included an introduction to, and progress report on the policy framework 
project, solicitation of expert advice on “best practices” for rapid response, the 
identification of structural and operational characteristics of a “preferred” rapid response 
protocol, and a discussion of the steps required to move binational rapid response from 
the conceptual level to practical application.  
 
B. Workshop Methodology 
 
The workshop featured a facilitated plenary session format focused around four primary 
segments: progress report and discussion (literature search, interviews, rapid response 
models, case studies), identification of impediments and opportunities for a rapid 
response protocol in the binational Great Lakes - St. Lawrence basin, identification of 
preferred structural and operational characteristics, and a discussion of next steps.  
Guided by a series of open-ended questions, the facilitation process was designed to elicit 
expert opinion rather than to “force” consensus.  Points of agreement and difference 
emerging from workshop conversation were recorded (without attribution) and 
subsequently reviewed and categorized to provide insights into perspectives of the 
binational Great Lakes AIS community, and also provide a basis for comparison with 
outcomes of the literature review, interviews and case study analyses.   
 
C. Key Themes and Outcomes 
 
Workshop participants collectively offered a wealth of ideas, opinions and 
recommendations for consideration in the development of a binational AIS rapid 
response policy framework.  They are presented below, organized under the categories of 
impediments and opportunities, preferred structural characteristics, and preferred 
operational characteristics.  
 
1. Impediments and Opportunities 
 
Workshop participants were asked to identify impediments to establishing an effective 
binational rapid response protocol and, in turn, to identify means to address / resolve 
those impediments.  Consensus agreement emerged in a number of areas, as follows:   
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 A “convening authority” with the requisite legislative basis, resources and 
leadership to develop and implement a rapid response protocol is presently absent 
in the binational Great Lakes - St. Lawrence basin.  This leadership void 
compromises the potential of an otherwise “rich” institutional framework that 
collectively offers substantial capacity to address AIS issues.  One or more public 
entities need to be placed in a leadership role with the necessary authority.  Once 
accomplished, it is anticipated that all other interested parties (public, private 
sector, non-governmental) will “fall in line” and contribute their individual and 
collective areas of expertise. 

Roles and responsibilities 
among various levels of 
government are not well 
defined, resulting in gaps in 
rapid response and, in some 
cases, uncoordinated or 
conflicting approaches. 

 The current legal basis for AIS rapid response is both limited and fragmented in 
Canada and the United States. Legislation generally lacks a comprehensive focus 
and does not explicitly establish programs or designate lead agencies for rapid 
response. Legislative inadequacies have been indentified (e.g., regulations for 
organisms in trade). Roles and responsibilities 
among various levels of government are not 
well defined, resulting in gaps in rapid 
response and, in some cases, uncoordinated or 
conflicting approaches. At the binational 
level, the GLWQA (along with various boards 
and councils of the IJC) provides a framework 
for addressing such issues, as does the Great 
Lakes Panel on Aquatic Nuisance Species, 
staffed by the GLC. However, a strong legal basis (e.g., explicit language in the 
GLWQA, comprehensive and complementary U.S. and Canadian federal 
legislation) is needed. Gaps and conflict in authority need to be addressed and a 
clear hierarchy for rapid response must be established.  

 AIS rapid response is not recognized as an “emergency” in either the United 
States or Canada, and the ecological and economic implications of invasive 
species are poorly understood by policy makers and the general public. Such an 
understanding is necessary if AIS rapid response is to receive the political 
attention and public profile needed to secure the authorities, resources and 
leadership needed.  Education and outreach efforts must be accelerated toward 
that end.  

 The binational aspect of rapid response is compromised by the fact that border 
agencies (i.e., U.S. Department of Homeland Security - DHS, Canada Border 
Services Agency - CBSA) have little or no involvement in AIS early monitoring, 
detection or rapid response planning and implementation. Furthermore, the 
process for “triggering” a rapid response is not well defined.  AIS needs to be 
characterized as a “bio-security” issue and its ecological, economic and human 
health implications highlighted. 

 Even the most sophisticated approach to binational rapid response is challenged 
by the physical enormity of the Great Lakes - St. Lawrence basin, the complexity 
of its aquatic ecosystem, the multiple pathways for invasive species, the many 
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“unknowns” associated with the biology / behavior of those species (and their 
interactions), and the challenges associated with early detection and the 
formulation / application of effective eradication / control strategies. Different 
invasives will, therefore, require different response strategies, suggesting a 
potentially overwhelming task. Consequently, rapid response must be viewed as a 
“second line of defense” against AIS, with a primary focus on preventive 
measures.  

Mechanisms to encourage 
dialogue among scientists and 
practitioners are essential in 
advancing rapid response 
capabilities and effectiveness. 

 The linkage between the scientific and practitioner communities for AIS rapid 
response is tenuous at best, and can impede progress in the development and 
implementation of effective tools and protocols. Comparatively little research is 
focused on the practical aspects of eradication and control technology and, aside 
from the efforts of Sea Grant Programs and the Great Lakes Panel on Aquatic 
Nuisance Species, a “technology transfer” 
mechanism is largely absent.  In addition, it 
has been noted that some members of the 
research community have, on occasion, been 
known to forego timely notification of newly 
detected species in the interest of announcing 
such discoveries in the peer reviewed 
literature.  Mechanisms to encourage dialogue among scientists and practitioners 
are essential in advancing rapid response capabilities and effectiveness (e.g., 
International Conference on Aquatic Invasive Species).   

 The complexity of institutional arrangements in the binational Great Lakes - St. 
Lawrence basin is generally viewed as an impediment to effective rapid response.  
Roles and responsibilities are poorly understood, selectively employed and, in 
some instances, unclear and / or overlapping. An “organizing function” is needed 
to provide clarity and assemble / direct resources in an efficient and effective 
manner that regards institutional complexity as an asset rather than liability. One 
component of this is the extensive use of interagency agreements to explicitly 
identify lead agencies and define roles, responsibilities and interrelationships with 
regard to rapid response.  

 Rapid response is generally viewed as a “regulatory minefield” with respect to the 
challenges and obstacles associated with securing approvals for specific rapid 
response actions (e.g. chemical application). This is exacerbated by differing 
approaches in the United States and Canada. Standard operating procedures and 
pre-approved rapid response protocols at the binational level are essential 
components of a “tool box” to be employed once a rapid response action is 
determined to be necessary.  

 The time, energy, cost and political capital involved in establishing an 
“infrastructure” for rapid response is substantial. To overcome this impediment, 
use of existing rapid response mechanisms (e.g., interagency agreements, 
coordination vehicles) is well-advised.   
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 Funding is a universally recognized impediment, exacerbated by the uncertainties 
inherent in rapid response (i.e., unknown frequency and nature of AIS incidents 
requiring response). Adequate baseline funding for public entities with relevant 
responsibilities is essential, as is some form of rapid response fund (at the 
regional, national or international level) that can be readily accessed on short 
notice.  

2. The Legal Basis Needed for Effective Rapid Response  
 
Workshop participants were asked to identify mechanisms (e.g., legislation, treaty, 
binational agreement) that would provide a solid legal basis for binational rapid response. 
While all generally agreed that such mechanisms are needed, a range of preferences were 
expressed.  These included the following: 

 
 Amend the GLWQA by adding one or more Annexes explicitly providing for the 

development of a binational rapid response protocol and the establishment and 
funding of an implementing body, perhaps by designating lead United States and 
Canadian agencies.  

 Amend the United States - Canada Boundary Waters Treaty of 1909 (or negotiate 
a new treaty) to explicitly address AIS and provide for rapid response (and 
related) programs to prevent / control the spread of AIS in the binational Great 
Lakes - St. Lawrence basin. 

 Fully exercise or expand the authority of the GLFC to serve as the “convening 
agency” for AIS rapid response and coordinate response actions of federal, state 
and provincial agencies. 

 Pass consistent (and linked) federal legislation in both the United States and 
Canada to provide for coordinated rapid response (as well as other prevention and 
control programs).  

 Issue a presidential Executive Order in the United States (and an equivalent 
pronouncement in Canada) recognizing AIS control as an “emergency” and 
directing one or more public entities to lead binational rapid response efforts.  

While workshop participants differed with respect to preferred vehicles, it was generally 
agreed that the various alternatives were not mutually exclusive and, in combination, 
could further strengthen the legal foundation for binational rapid response.  
 
3. Structural Characteristics of a Preferred Rapid Response Protocol 
 
Structural characteristics pertain to the organizational component of a rapid response 
protocol: the type of entity charged with leading / coordinating the design and 
implementation of rapid response protocols, the legal basis for its authority, the structure 
of a rapid response system, and the funding mechanism(s) to support the above.  
Workshop participants were invited to offer their opinions and recommendations on 
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preferred structural characteristics, with a focus on lead entity(ies), rapid response 
structures, and funding. 

 
Workshop participants generally agreed that the preferred institutional arrangement for 
the development and implementation of an AIS rapid response protocol must have a 
binational dimension. Discussion elicited three alternate approaches, as follows:   

 
 Shared United States / Canada leadership (UCS) via designated federal agencies.  

Most participants considered the USFWS and DFO as the preferred lead agencies, 
recognizing their leadership with respect to sea lamprey control under the 
auspices of the GLFC. Also mentioned (to a lesser degree) were  USEPA, APHIS, 
EC, Transport Canada, and the United States and Canadian Coast Guards.  
Irrespective of the lead entities ultimately selected, it was agreed that all of the 
above agencies must have a substantive role in the development and 
implementation of an AIS rapid response protocol for the binational Great Lakes - 
St. Lawrence basin. Further, a Memorandum of Agreement (MOA) among all 
parties is essential. 

 A binational agency as the “convening authority,” under which federal, state and 
provincial agencies would have implementation responsibilities. The GLFC was 
most frequently identified as the preferred authority on the strength of its 
experience with the sea lamprey control program and the organization / function 
of its Lake Committees.  Mentioned to a lesser degree were the IJC and the Great 
Lakes Panel on Aquatic Nuisance Species (coordinated by the GLC).  

 New institutional arrangements that build upon existing agencies and programs to 
enhance the profile of, and capacity for rapid response.   Such arrangements might 
include a new binational biosecurity group organized under the ICS framework, a 
dedicated biosecurity group within USFWS and DFO, or a binational Great Lakes 
- St. Lawrence response center coordinated through USFWS and DFO.  

ICS received broad support as 
an organizing framework for 
rapid response, recognizing 
that it offers broad guidance 
that must be fine-tuned to meet 
the unique needs of the 
binational Great Lakes - St. 
Lawrence basin and its 
institutional arrangements. 

ICS received broad support as an organizing framework for rapid response, recognizing 
that it offers broad guidance that must be fine-tuned to meet the unique needs of the 
binational Great Lakes - St. Lawrence basin and its 
institutional arrangements.  It was further 
recognized that the various Great Lakes - St. 
Lawrence institutions (public, private, non-
governmental) and their respective authorities and 
capabilities provide the foundation for an effective 
rapid response program.  Organizing and 
coordinating these institutional resources (rather 
than focusing on the development and staffing of 
new entities) is generally considered to be the most 
efficient and cost-effective approach to rapid 
response.  
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A financing mechanism for binational rapid response is recognized as a significant 
challenge, given competition for limited public funds, the uncertainty associated with the 
frequency / scale / complexity of AIS incidents, and the binational / interagency character 
of response activity.  A standing emergency fund housed in lead agencies (e.g., USFWS, 
DFO) was suggested as one option, with the understanding that the fund may need to be 
capitalized by various sources including but not limited to federal, state and provincial 
governments as well as private sector contributions.  The notion of capitalizing and/or 
replenishing the fund with user fees from private interests (i.e., commercial navigation) 
was raised, although identifying relevant parties and equitably allocating costs was 
recognized as problematic.  
 
4. Operational Characteristics of a Preferred Rapid Response Protocol 
 
Operational characteristics pertain to the process by which a designated lead entity (or 
entities) design and implement a rapid response protocol.  This includes such 
considerations as planning approach, coordination procedures, program components, 
response assignments, data / information management, and related items.  Workshop 
participants offered a number of recommendations useful in establishing a policy 
framework, as noted below. 
 

 Risk Assessment Process to Prioritize Rapid Response Planning Needs: Given the 
size and complexity of the binational Great Lakes - St. Lawrence basin, as well as 
the number of complex interactions between AIS, a prioritization process is 
needed to structure a rapid response protocol. Toward that end, risk assessment 
should be a central function of program operations.  Further, protocols can be 
developed and adapted for multiple AIS, based upon species characteristics, 
behaviors, and vectors.  

 Mechanisms to Maximize Use of Existing Institutional Capacity and Expertise: 
The “convening authority” aspect of a rapid response program (discussed above) 
is a critically important operational feature, and should be actively employed to 
take full advantage of the range of public, private, academic and non-
governmental entities with expertise and resources that can be brought to bear on 
AIS prevention, eradication and control efforts.  

 “Harmonized” Binational Approach: Rapid response at the binational level must 
be seamless, and feature consistency in laws, regulations, policies and programs.  
In addition, an integrated approach must be taken with respect to key program 
features such as early detection and monitoring, tracking AIS incidents, 
developing / operating a data and information clearinghouse, and adopting 
standard operating procedures (SOPs) (including treatment approaches). With 
regard to the latter, adopting universally - accepted guidelines (e.g., American 
Fisheries Society) is advised.  

 Bias for Action: Participants recognize that complexities and uncertainties 
associated with AIS response can lead to delays while additional research is 
conducted, procedures are developed, and roles / responsibilities are determined.  
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To avoid this tendency, a “bias for action” should define the response strategy, 
with responsible officials recognizing that immediate action based upon “best 
available information” and “best professional judgment” is needed to maximize 
the likelihood that a newly detected AIS can be eradicated or effectively 
controlled. A “pre-approved” toolkit of response options is essential.  

 Incident Command System: ICS should be the organizing framework of choice 
for the operational aspects of a rapid response protocol. 

 State of Readiness: The rapid response protocol should include measures to 
ensure an ongoing state of readiness via access to personnel, equipment and 
procedures.  Among others, this should entail periodic “table top” and field 
exercises / simulations, ICS training, and “as-needed” updates to response plans, 
chemical treatment registrations, and pre-approved treatment approaches.  

 Science and Technology Applications: Consistent with the approach taken for oil 
and hazardous material spill response, an AIS rapid response protocol should 
provide for SSCs with knowledge of, and ready access to current / emerging AIS 
science and technology and its prospective application in a rapid response setting.  
The SSC function should be complemented by ongoing interactions between the 
science and practitioner communities.  

 Integrated Approach to AIS Prevention and Control: Rapid response is but one 
component of a larger prevention and control process.  Its effectiveness is greatly 
enhanced by complementary measures directed at 1) preventing the introduction 
of AIS into the binational Great Lakes - St. Lawrence basin; and 2) detecting and 
monitoring the presence of introduced AIS before they spread and establish 
populations throughout the system. The operational aspects of rapid response 
must be designed and implemented as part of this larger process.   

 Public Information and Stakeholder Engagement: Experience has demonstrated 
that a well informed and engaged public is critical to the success of AIS 
prevention and control programs.  This is particularly important in a rapid 
response setting, where use of chemical treatments and other potentially 
controversial measures may be advisable. (The aborted Eurasian ruffe control 
effort in Duluth Superior Harbors is testament to this).  Mechanisms for ongoing 
public education and outreach (e.g., media campaign, standing committees, 
workshops) should be a critical component of any rapid response protocol.  

Additional opinions and recommendations offered by workshop participants were largely 
consistent with those articulated during the interview process, as identified above.    
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SECTION SIX: FROM CONCEPT TO IMPLEMENTATION  
 
A. Alternate Frameworks for Rapid Response 
 
Current and emerging approaches to rapid response (AIS or otherwise), as reviewed over 
the course of this study, generally fall within three broad frameworks.  The first is best  
described as an ad hoc (i.e., reactive) approach, characterized by development of a plan 
and associated response strategy following the AIS introduction (e.g., Eurasian ruffe in 
Duluth - Superior Harbor, snakehead in Arkansas). The second is a collaborative 
approach, characterized by broad plans and response frameworks that provide overall 
response guidance, but rely upon relevant parties to determine specific implementation 
procedures (e.g., Model Rapid Response Plan for Great Lakes Aquatic Invasions, Rapid 
Response to New Aquatic Invasive Species in Michigan).  The third is a command and 
control approach that embraces ICS or its corollary (UCS) for binational rapid response 
efforts (e.g., CANUSLAK, USEPA Preparedness and Response Plan, NPS Emergency 
Prevention and Response Plan for Viral Hemorrhagic Septicemia).  
 
While all three models have relevance and value-added in various settings, the ICS / UCS 
model has characteristics particularly well suited to the physical, biological, jurisdictional 
and institutional complexities of the binational Great Lakes - St. Lawrence basin.  Given 
its prescriptive nature, level of detail and clear lines of authority, it lends itself to prompt 
implementation.  This model also emphasizes pre-agreements with relevant parties, and 
pre-approval of treatment techniques and operating procedures to avoid undue delays 
once an AIS is detected.  Further, it has been successfully employed in multiple settings, 
is familiar to many federal / state / provincial / local officials, and is the instrument of 
choice for the majority of AIS rapid response plans in place or under development.     
 
B. Key Findings 
 
A series of findings are presented below, reflecting broad areas of consensus derived 
from the literature, case study analyses, personal interviews and the “experts workshop”.    
 

 Progress to Date…and Unmet Needs: Jurisdictions in the binational Great 
Lakes - St. Lawrence basin have made notable progress in AIS prevention and 
control efforts over the last two decades. Institutional arrangements, legal / 
regulatory regimes, and policy / program initiatives continue to evolve, and 
research is enhancing our understanding of ecological / economic impacts, 
prospective future introductions, and prevention and control options. Despite this 
progress, however, the basin ecosystem remains highly vulnerable to the 
introduction and spread of new AIS, suggesting the need for accelerated progress 
in the development and application of response protocols. 

 Rapid Response as an Emerging Priority: Rapid response is increasingly 
recognized as a critically important adjunct to more established AIS prevention 
and control programs.  While the former remains the preferred “first line of 
defense,” aggressive rapid response actions could be effective in eradicating or 
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controlling populations of new introductions prior to their establishment and 
spread.  

 Existing Rapid Response Plans….and Their Limitations: Great Lakes - St. 
Lawrence jurisdictions at all levels of government recognize the continuing 
vulnerability of the system to new AIS introductions, and share a sense of urgency 
in calling for the development of AIS rapid response plans. Those produced to 
date, however, are few in number and generally limited in scope (e.g., species, 
jurisdiction and / or agency-specific).  Most tend to be framework documents, 
providing broad guidance (i.e., a plan to make a plan) as opposed to “step-by-
step” procedures for specific rapid response actions.  Further, existing plans and 
planning frameworks generally have minimal focus on the binational dimension 
of AIS response and the unique challenges associated with it.   

 Institutional Challenges are Formidable: The “institutional dimension” of 
binational rapid response is as complex and challenging as the scientific and 
technical dimensions.  Effective binational rapid response plans must address 
such issues as designation of lead agency(ies), harmonization of legal regimes and 
authorities, designing collaborative early detection and monitoring systems, 
allocation of roles and responsibilities (public and non-governmental entities) in a 
transboundary setting, and allocation of  rapid response costs (program 
maintenance and incident-specific actions). On a positive note, the binational 
Great Lakes - St. Lawrence basin features a mature and highly developed set of 
institutional arrangements (and associated expertise / capacity) from which to 
draw in establishing the institutional framework for rapid response.   

 ICS as a Promising Framework: ICS offers a well-established “generic” 
framework for addressing emergency situations in complex settings where key 
considerations include timely and decisive response, clear lines of authority, and 
defined roles and responsibilities for multiple parties. Coupled with “lessons 
learned” and “best practices” derived from rapid response case studies (AIS-
related or otherwise), this framework can provide the foundation for effective AIS 
rapid response at the binational level.  

 Elements of Success:  The success of a binational AIS rapid response plan will 
be a function of both its public profile and its structural and operational 
characteristics.  Creating an environment for success includes sanctioning the 
initiative at the highest political levels and publicly recognizing the AIS threat as 
an emergency deserving of immediate concerted action.  

- Structural characteristics to enhance success include, among others, a 
designated lead agency(ies) with requisite authority(ies), a planning 
jurisdiction defined by hydrological boundaries,  well-defined roles for all 
relevant parties spelled out in pre-agreements, clear lines of authority and 
accountability, monitoring, early detection and rapid scientific assessment 
components, and adequate (and equitably allocated)  funding support for 
both program maintenance and incident-specific activities.   
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- Operational characteristics to enhance success include, among others, pre-
approved SOPs and “on-the-shelf” treatment methodologies, risk 
assessment methodologies to characterize and prioritize AIS threats, 
continuous coordination with, and communication among relevant parties, 
linkages between the research and rapid response practitioner 
communities, ongoing plan adaptation and training to accommodate 
evolving needs and new technology, and the cultivation / maintenance of  
support from political leadership and the general public.   

- More generally, study outcomes suggest that the Great Lakes - St. 
Lawrence basin will be best served by a single binational plan providing a 
detailed, prescriptive process to be used for all AIS introductions, backed 
up by pre-approved, species-specific treatment protocols that can be 
applied within that overall framework.  

(Note: these and other “elements of success” are also addressed in the literature 
review and analysis in Section Four of this report.)  

 A Sense of Urgency: Jurisdictions throughout the binational Great Lakes - St. 
Lawrence basin share a sense of urgency in calling for the development and 
implementation of an AIS rapid response plan.  They recognize that basin waters  
remain vulnerable to new AIS introductions, and procedures for a coordinated and 
aggressive Canada - United States response must be firmly in place prior to the 
need to respond.  

 A Foundation for Progress: The “building blocks” for binational AIS rapid 
response planning are, in large part, presently available, given the basin’s well-
established institutional arrangements, existing binational agreements / 
mechanisms, legal regime, policies, programs, and tradition of binational 
cooperation. Harmonizing and assembling these elements, while identifying and 
addressing unmet needs, will expedite the planning process.     

C. Recommendations for the International Joint Commission 
 
Three key recommendations are offered for consideration by the IJC:     
 

 Develop an AIS rapid response plan tailored to the binational dimensions of 
the Great Lakes - St. Lawrence basin.  Drawing from the policy framework 
provided within this report, the IJC should work with the parties (i.e., Canadian 
and United States federal governments) to produce a detailed, prescriptive plan 
(and implementation process) that ensures a timely and aggressive response to 
new AIS introductions. The plan should embrace a UCS approach to provide for 
joint Canada - United States leadership, and should reflect the structural and 
operational characteristics described in the report findings above. In addition, plan 
development and content should draw, where applicable and available, from 
existing rapid response framework documents within and beyond the Great Lakes 
- St. Lawrence basin.    
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 Promote a consistent and coordinated approach to rapid response planning 
and implementation within the binational Great Lakes - St. Lawrence basin.  
Working within existing institutional arrangements (where available), the IJC 
should engage the AIS community and, where rapid response planning efforts are 
underway or anticipated, ensure that the binational dimension is addressed in a 
consistent and coordinated manner. All states and provinces within the Great 
Lakes - St. Lawrence basin have some form of AIS prevention and response 
program with a rapid response component (in varying stages of detail) that should 
be consulted in preparing a binational plan.  

 Amend the GLWQA to explicitly address the AIS issue and its impacts, and 
provide for a binational rapid response program.  The IJC should formulate 
and offer amendment language for consideration by the parties, including a new 
annex calling for their cooperation and leadership in the development, 
maintenance and implementation of a binational AIS rapid response plan. 

 



 

APPENDIX A 
 

Interview Subjects  
 

 
 Michael Armstrong, Chief of Fisheries, Arkansas Game and Fish Commission 

 Bill Bolen, Senior Advisor, U.S. Environmental Protection Agency - Great Lakes 
National Program Office  

 Beth Brownson, Senior Invasives Biologist, Ontario Ministry of Natural 
Resources 

 Mark Burrows, Secretary, Council of Great Lakes Research Managers, 
International Joint Commission - Great Lakes Regional Office  

 Greg Conover, Large Rivers Coordinator, U.S. Fish and Wildlife Service 

 Chris Dionigi, Assistant Director, National Invasive Species Council 

 Phyllis Green, Park Superintendent, Isle Royale National Park 

 Michael Hoff, AIS Program Coordinator, Midwest Region - U.S Fish and 
Wildlife Service 

 David Reid, Senior Scientist, Great Lakes Environmental Research Laboratory - 
National Oceanic and Atmospheric Administration 
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APPENDIX B 
 

Literature Search Results  
 

(Note: The following material was identified by accessing the web sites / reference 
material listed in Section Four of the report.  It provided an initial basis for further 
literature search refinements.)   
 
A. National/Federal  - United States 
 
Aquatic Nuisance Species Task Force. Strategic Plan (2007-2012). Washington, D.C.  
www.anstaskforce.gov/Documents/ANSTF_Strategic_Plan_2007_Final.pdf  
 
Federal Interagency Committee for the Management of Noxious and Exotic Weeds. 
A National Early Detection and Rapid Response System for Invasive Plants in the United 
States. Washington, D.C. September, 2003. 
http://www.fws.gov/ficmnew/FICMNEW_EDRR_FINAL.pdf  
 
General Accounting Office. 2001. INVASIVE SPECIES:  Obstacles Hinder Federal 
Rapid Response to Growing Threat. Washington, D.C. July, 2001. 
http://www.gao.gov/new.items/d01724.pdf  
 
National Invasive Species Council. 2008.  2008-2012. National Invasive Species 
Management Plan. Washington, D.C. August, 2008. 
http://www.invasivespeciesinfo.gov/council/mp2008.pdf 
 
National Invasive Species Council. 2003. General Guidelines for the Establishment and 
Evaluation of Invasive Species Early Detection and Rapid Response Systems. Version 1. 
Washington, D.C. June, 2003.  
http://invasivespecies.nbii.gov/documents/inv_NISCEDRRGuidelineCommunication.pdf 
 
U.S. Environmental Protection Agency. 2005. Overview of EPA Authorities for 
Natural Resource Managers Developing Aquatic Invasive Species Rapid Response and 
Management Plans.  EPA842-B-05-002. December 2005. 34 pp. 
http://www.epa.gov/owow/invasive_species/invasives_management/pdf/AquaticInvasive
Species-final.pdf 
 
Worrall, Jim. Review of Systems for Early Detection and Rapid Response. 2002. 
U.S.D.A. Forest Service, Forest Health Protection. For the National Invasive Species 
Council. June, 2002. 59 pp. http://www.invasivespeciesinfo.gov/toolkit/detection.shtml 
 
B. National/Federal  - Canada 
 
Environment Canada. 2004. An Invasive Alien Species Strategy for Canada. 
September, 2004. 46 pp. http://www.ec.gc.ca/eee-ias/98DB3ACF-94FE-4573-AE0F-
95133A03C5E9/Final_IAS_Strategic_Plan_smaller_e.pdf 
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C. Provincial  
 
Moncrieff, A. Invasive Plant Council of BC. Invasive Plant Early Detection and Rapid 
Response in British Columbia:  An Initial Framework. December 13, 2006. 24 pp. 
http://www.invasiveplantcouncilbc.ca/publications/EDRR%20for%20Review.pdf 
 
D. International 
 
Bax, N.J. and McEnnulty, F.R. 2001. Rapid Response Options for Managing Marine 
Pest Incursions. Final Report for NHT/C&CS project 21249, Centre for Research on 
Introduced Marine Pests, CSIRO Marine Research, Hobart, Tasmania. 
http://www.marine.csiro.au/crimp/Reports/publications.html 
 
Wittenberg, R. and Cock, M. 2001. Invasive Alien Species:  A Toolkit of Best 
Prevention and Management Practices. Cabi Publishing. Global Invasive Species 
Programme. Wallingford, Oxon, United Kingdom. 240 pp. 
http://www.gisp.org/publications/toolkit/Toolkiteng.pdf 
 
E. Regional – Great Lakes - St. Lawrence 
 
Great Lakes Commission. Model Rapid Response Plan for Great Lakes Aquatic 
Invasions – Iteration III. Draft:  December, 2006. http://www.glc.org/ans/pdf/06-12-12-
RR-Plan-Iteration-III-Dec06-NT2.pdf  
 
Great Lakes Regional Collaboration. Aquatic Invasive Species Rapid Response 
Initiative. http://glrc.us/initiatives/invasives/AIS3-2-2007.html -. 
 
Great Lakes Regional Collaboration. Aquatic Invasive Species Rapid Response 
Initiative. Progress Report – October, 2007. 
http://glrc.us/initiatives/invasives/AISUpdate10-2007.html  
 
Great Lakes Regional Collaboration. GLRC Rapid Response Communication Protocol. 
October, 2007.  http://www.glrc.us/documents/AISRRCP10-2007.pdf  
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APPENDIX C 
 

Aquatic Invasive Species Rapid Response Workshop 
 

Sponsored by:  
 Aquatic Invasive Species Rapid Response Policy Framework Work Group 

International Joint Commission 
 

Thursday, March 19, 2009  - 10:00 am - 5:00 pm  
 

The American Center Building 
Suite 2000 - Daverman Conference Room 

27777 Franklin Road, Southfield, MI  
 

9:00 am  Continental Breakfast 

10:00 am  Welcome and Introductions 

10:05 am  Workshop Goals, Objectives and Process 

10:10 am  Project Overview, Status Report and Work Group Input 
A. Literature Search: Process and Findings 
B. Interviews: Process and Findings 
C. Rapid Response Models 
D. Case Study Analyses 

11:00 am  “Best Practices”: Guidelines for Developing a Binational Rapid 
Response Framework (Presentation and Discussion) 

12:00 pm  Invited Presentation (Bill Bolen, U.S. EPA - GLNPO) 

1:00 pm  Building a Preferred Framework for Binational Rapid Response  
A. Structural Characteristics 
B. Operational Characteristics 

3:00 pm  Break 

3:15 pm  Refining the Preferred Framework in Light of Case Study Applications: 
A. Dikerogammarus villosus (Killer Shrimp) 
B. Hypophthalmichthys molitrix (Silver Carp) 
C. Hydrilla verticillata (Hydrilla) 

4:45 pm  Next Steps: Finalizing and Disseminating Project Outcomes 

5:00 pm  Adjourn 
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Participants - Aquatic Invasive Species Rapid Response Workshop 
 

 
 Bill Bolen, U.S. Environmental Protection Agency - Great Lakes National 

Program Office 
 Eugene C. Braig, Ohio State University 
 Irene Brooks, International Joint Commission  
 Beth Brownson, Ontario Ministry of Natural Resources 
 Mark Burrows, International Joint Commission - Great Lakes Regional Office 
 Tim Cummins, U.S. Coast Guard 
 Michael Donahue, URS Corporation 
 Roger Eberhardt, Michigan Department of Environmental Quality - Office of the 

Great Lakes 
 Paul Egrie, Animal and Plant Health Inspection Service - U.S. Department of 

Agriculture 
 Marc Gagnon, Fednav 
 Kathy Glassner, Schwayder, Great Lakes Commission 
 Jim Grazio, Pennsylvania Sea Grant (via teleconference) 
 Phyllis Green, National Park Service 
 Ann Henkelman, U.S. Coast Guard 
 Dave Kelch, Ohio Sea Grant 
 John Navarro, Ohio Department of Natural Resources 
 John Nevin, International Joint Commission 
 David Reid, Great Lakes Environmental Research Laboratory - National Oceanic 

and Atmospheric Administration 
 Rochelle Sturtevant, Great Lakes Sea Grant Network / Great Lakes 

Environmental Research Laboratory - National Oceanic and Atmospheric 
Administration 

 Carol Swinehart, Michigan Sea Grant 
 Peter Thompson, Department of Fisheries and Oceans 
 Chris Wiley, Department of Fisheries and Oceans
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Acronyms used in this Report 
 

 AIS - Aquatic Invasive Species 
 APHIS - Animal and Plant Health Inspection Service 
 AVIC - Area Veterinarian in Charge  
 AWWA - American Water Works Association 
 CANUSLAK - Canadian - United States Joint Marine Pollution Contingency Plan  
 CAP Survey  - Cooperative Agricultural Pest Survey 
 CBSA - Canadian Border Services Agency 
 CCFAM - Canadian Council of Fisheries and Agriculture Ministers  
 CDC - Centers for Disease Control 
 CEC - Council for Environmental Cooperation 
 CFIA - Canadian Food Inspection Agency 
 CGLG - Council of Great Lakes Governors 
 CGLI - Council of Great Lakes Industries 
 CORA - Chippewa Ottawa Resource Authority 
 CWRA - Canadian Water Resources Association 
 DFO - Department of Fisheries and Oceans 
 DHS - Department of Homeland Security 
 EC - Environment Canada  
 EO - Executive Order 
 ESP - Enhanced Surveillance Projects 
 ExFor - Exotic Forest Pest Information System 
 FAD - Foreign Animal Disease 
 FADD - Foreign Animal Disease Diagnostician 
 FAO - Food and Agriculture Organization 
 FEMA - Federal Emergency Management Agency 
 FOSC - Federal On - Scene Coordinator 
 GISP - Global Invasive Species Programme 
 GLANSIS - Great Lakes Aquatic Nonindigenous Species Information Source 
 GLC - Great Lakes Commission 
 GLFC - Great Lakes Fishery Commission 
 GLIFWC - Great Lakes Indian Fish and  Wildlife Commission 
 GLIN - Great Lakes Information Network 
 GLRC - Great Lakes Regional Collaboration 
 GLU - Great Lakes United 
 GLWQA - Great Lakes Water Quality Agreement 
 HOW - Healing Our Waters Coalition 
 IAGLR - International Association for Great Lakes Research 
 ICES - International Council for the Exploration of the Sea 
 ICS - Incident Command System 
 IJC - International Joint Commission 
 IMO - International Maritime Organization 
 ISAC - Invasive Species Advisory Council 
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 LEPC - Local Emergency Planning Committee 
 MICRA - Mississippi Interstate Cooperative Resource Association 
 MNR - Ministry of Natural Resources 
 MOA - Memorandum of Agreement  
 MOE - Ministry of Environment  
 NAHEMS - National Animal Health Emergency Management System 
 NAISA - National Aquatic Invasive Species Act  
 NANPCA - Nonindigenous Aquatic Prevention and Control Act  
 NAPIS - National Agricultural Pest Information System 
 NEDSS - National Electronic Disease Surveillance System 
 NET - National Executive Team 
 NETSS - National Electronic Telecommunications System for Surveillance  
 NIFC - National Interagency Fire Center 
 NISA - Nonindigenous Invasive Species Act 
 NISC - National Invasive Species Council 
 NOAA - National Oceanic and Atmospheric Administration 
 NPAG - New Pest Advisory Group 
 NPS - National Park Service 
 NRC - National Response Center 
 NRS - National Response System  
 NRT - National Response Team 
 NSF - National Strike Force 
 NWF - National Wildlife Federation 
 OFAH - Ontario Federation of Anglers and Hunters 
 OSC - On - Scene Coordinator 
 PPQ - Plant Protection and Quarantine 
 QA/QC - Quality Assurance / Quality Control 
 RCP - Regional Contingency Plan 
 READEO - Regional Emergency Animal Disease Eradication Organization 
 RRT - Rapid Response Team / Regional Response Team  
 SCOPE - Scientific Committee on Problems of the Environment 
 SEPPC - Surveillance and Emergency Programs Planning and Coordination 
 SERC - Smithsonian Environmental Research Center 
 SOP - Standard Operating Procedure 
 SSC - Scientific Support Coordinator  
 TNC - The Nature Conservancy 
 UCS - Unified Command System 
 USACE - United States Army Corps of Engineers  
 USCG - United States Coast Guard 
 USDA - United States Department of Agriculture 
 USEPA - United States Environmental Protection Agency 
 USFS - United States Forest Service 
 USFWS - United States Fish and Wildlife Service  
 USGS - United States Geological Survey 
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Photograph Credits 
 

1. Page 4 - Binational Great Lakes basin (National Oceanic and Atmospheric 
Administration - Great Lakes Environmental Research Laboratory) 

2. Page 8 - Zebra mussels (National Oceanic and Atmospheric Administration - 
Great Lakes Environmental Research Laboratory) 

3. Page 8 - Round goby (Michigan Sea Grant Archives) 

4. Page 8 - Eurasian water milfoil (Michigan Sea Grant Archives) 

5. Page 9 - Vessel de-ballasting (United States Geological Survey) 

6. Page 9 - Mussels clogging pipe (United States Geological Survey) 

7. Page 10 - Eurasian ruffe (Michigan Sea Grant Archives) 

8. Page 16 - Purple loosestrife (United States Environmental Protection Agency) 

9. Page 22 - Exxon Valdez oil spill (National Oceanic and Atmospheric 
Administration)  

10. Page 46 - Killer shrimp (Michigan Department of Environmental Quality) 

11. Page 48 - Silver carp (United States Geological Survey) 

12. Page 49 - Hydrilla (Wisconsin Department of Natural Resources) 

13. Cover - Clockwise from top: 1, 7, 3, 12, 11, 10  
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