














Recommendations for US Port Surveillance and Response

Recommendation 1: Establish Interagency and Intergovernmental
Cooperation through Risk Committees. Many US ports have inter-
agency Pest Risk Committees, which meet periodically for information
collection and exchange and informal discussions concerning coordina-
tion. These committees typically consist of representatives of the port
authority, and of the relevant inspection authorities active at the port
(e.g., Customs and Border Protection, APHIS, the US Fish and Wildlife
Service, the USDA Smuggling Interdiction and Trade Compliance
Service, and the Food and Drug Administration). Their objective is to
coordinate prevention efforts.

Pest Risk Committees can also provide the necessary coordination for

a rapid response. Typically, they don’t involve the line agencies that
would be involved in an eradication effort. These agencies could include,
inter alia, state, county, and municipal environmental and health au-
thorities, state and federal transportation authorities, local jurisdictions
bordering the port, and federal agencies with particular competencies,
e.g., the Forest Service where forest pests are involved. Where aquatic
species are involved, the Environmental Protection Agency (on water
quality issues) the National Atmospheric and Oceanic Administration,
and the US Coast Guard (on enforcement issues) may also be involved.

Recommendation 2: Build response capacity. NISC and /or member
and partner organizations should develop a sample scenario exercise for
use at a medium-sized port with an active Pest Risk Committee. APHIS
PPQ Incident Command System training!® employs tabletop and mock
field exercises, including interagency scenario planning where federal
emergency response guidelines could be applied to hypothetical case

as a preparatory exercises in interagency cooperation. This could be
expanded to look at a full suite of biosecurity issues under an enhanced
EDRR program at international trade control points. Participants could
include the Port Pest Risk Committee plus relevant implementing agen-
cies (PRC+). Scenarios should address the questions in the criteria for
EDRR success described above. In particular, agencies involved should
understand the particular legal and administrative issues leading up to
a declaration of an emergency, given that they will vary by jurisdiction.
While inspection and quarantine authorities will have competency in

16 ICS training is required of all APHIS PPQ Emergency and Domestic Program managers and field operation positions.
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validating incidents and may have containment mandates, their remits
are in most cases limited to the ports and will not extend to eradication.
It must be clear who has the authority to initiate an action, who will com-
municate to relevant agencies and to the public, and who has competency
to respond. Role-playing simulations will help to clarify uncertainties and
identify gaps in knowledge, communication, and resources. The results
of the simulations should be documented and shared in periodic national
meetings of the augmented Pest Risk Committees (PRC+) of participating

ports. Simulations should also help to assess the needs for the establish-
ment of standing emergency response teams.

Recommendation 3: Promote international cooperation through the
establishment of an “INTERPOL” for pests and invasive species. As
urged by participants in a stakeholder consultation conducted in June
2009 by APHIS/PPQ, an international clearinghouse of diagnostic tools
and techniques, risk assessments, and intelligence on pathways and iden-
tifications of pests. A pilot could be undertaken under a regional trade
agreement and scaled to encompass the global trading system after the
concept is demonstrated.

Recommendation 4: Establish Learning Networks linking inspection
services and port authorities to the scientific community. In support

of this effort, a learning network should be established to provide day-
to-day intelligence and communication among practitioners. Drawing
upon social network methodologies being developed via the Internet,

a learning network should address practical information requirements
of participants, including, port authorities, Federal regulators, and con-
cerned state and local authorities. The learning network would differ
from existing invasive species information portals, by having its interac-
tive components linked to decision support. In addition to resources
for the identification of invasive species, manuals developed by NISC,
its participating agencies, and other expert bodies, this may include in-
formation that should have restricted information such as databases of
experts, as well as interactive features such as real or near real-time com-
munication tools such as Twitter, chat, and Internet bulletin boards for
peer-to-peer discussions.

The learning network could be expanded to include on-line courses
and certification programs for professional development. Access to
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commonly-used social networking tools is often prohibited in the
workplace; care will need to be taken that policies on the use of social
networking tools are consistent with the learning requirements of the
agency.

Ideally, a port-based learning network could be extended to engage
counterparts at ports overseas in order to tighten the chain of custody of
trade-related pathways for invasive species introductions.

Recommendation 5: Develop and implement a comprehensive surveil-
lance system in the area around a small number of ports as a proof of
concept, building upon the sectoral work done at the Federal and state level in
agriculture and forestry, to capture the full range of potentially harmful organ-
isms. Consultations should take place with science bodies such as the USGS
and the National Science Foundation concerning the possibility of developing
an expanded monitoring system. Measures are required to improve the detec-
tion of species that evade inspection and quarantine measures at nodes in trade
pathways and become established in and around ports of entry. Regulatory
exclusion must be complemented by a comprehensive biosecurity approach
involving interagency cooperation for early detection and rapid to new intro-
duced invasive species at ports of entry. Such a system would provide another
line of defense.

Annex III provides a more detailed example of a pilot port surveillance system.

Recommendation 6: Develop a sustainable finance mechanism to sup-
port EDRR. A cross-cutting budget for rapid response will facilitate the
sharing and rapid deployment of resources such as mobile quarantine
units, following the example of the National Interagency Fire Center in
support of wildfire management and suppression. In order that the costs
of trade-based invasive species and pest introductions not be passed on
entirely to the taxpayer, investigation should be made of the feasibility of
a co-financing mechanism following models given in this report, such as
the Boll Weevil Eradication Fund.

Recommendation 7: Establish an EDRR legal studies group to pro-
vide advice on regulatory and administrative frameworks for effective
EDRR implementation, including authority for instigating rapid re-
sponses in different jurisdictions and contexts, and harmonization of the
Trade Secrets Act with Federal invasive species policy and law in such a
way that it does not prevent appropriate knowledge management.

43



Rapid response strategies must be cognizant of state and federal require-
ments governing the use of key response tools, such as the application of
herbicides and pesticides. EDRR strategies for anticipated introductions
could address potential tensions with the requirements of the National
Environmental Protection Act (NEPA). For example, spread predic-

tion models could define treatment areas, allowing an evaluation of site
conditions prior to the need to apply treatment, expediting NEPA require-
ments.

Preparation through analysis of legal requirements can help to expedite
compliance with regulations and trigger access to emergency fund-

ing. An EDRR legal studies group should be established to provide
advice on regulatory and administrative frameworks for effective EDRR
implementation, including legal barriers to risk analysis and regulatory
disincentives for cooperation or coordination. Consideration should also
be given to the harmonization of the global patchwork of regulations con-
cerning certification of commodities in international trade as being free of
pests or invasive species.

Guidance should be provided for the conditions under which invasives
outbreaks could be addressed as emergencies according to federal and
state rules. Policy inconsistency and incoherence in trade promotion and
biosecurity should be examined and proposals made for harmonization.
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CONCLUSION

Several good examples of Federal and state interagency cooperation in
monitoring and EDRR are described in this report and its annexes (CAPS,
FICMNEW, ANSTE, RAPIDET). However, all of them are limited by
biome, taxa, or economic interest to a narrower subset of the invasive spe-
cies problem. None of the programs reviewed included a comprehensive
all-taxa monitoring around a key trade pathway node.

A pilot EDRR program for major ports will help to simultaneously
achieve strategic coverage of high-risk localities associated with a major
pathway, and provide a laboratory for implementation of key NISC rec-
ommendations, particularly concerning the use of the Incident Command
System and the establishment of standing emergency response teams.
Recommendations for a learning network and periodic meetings of ex-
tended port teams will help to build a body of knowledge concerning
EDRR.

NISC Guidelines (NISC 2003) allow that international information
resources may be required for effective EDRR implementation. For
trade-related pathways, coordination along trade routes and corridors is
essential; biological invasion is a phenomenon rooted inter alia in global
trade, and is inherently international. Domestic solutions cannot by
themselves be effective. The United States will be in a better position to
protect its citizens and their interests from the biological risks posed by
participation in global trade only by instituting a comprehensive biosecu-
rity approach funded by a cross-cutting budget for interagency response,
similar to the approach employed for fighting forest fires. The hard-
working men and women protecting our borders from biological threats
deserve our support. If the authorities merely shift blame instead of pro-
viding leadership, they will be unable to adequately protect the America’s
people, infrastructure, agriculture and natural resources. The results will
be costly, and will be paid in perpetuity.

The USA has much to contribute to global knowledge of environmental
management, including in invasive species early detection and rapid
response. It also has much to gain, through exchange with other coun-
tries already engaged in EDRR activities, especially Australia and New
Zealand. Ultimately, the biosecurity of the US, insofar as biological intro-
ductions are involved, will be enhanced through the implementation of
biosecurity strategies by all nations.
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APPENDIX 1: EFFORTS IN OTHER
COUNTRIES AND REGIONS

A. Australia

by Marie Karlberg

Surveillance and Detection in Australia

The rapid response system to invasive species and pests in Australia
operates under both federal and provincial law. The Department of
Agriculture, Fisheries and Forestry (DAFF) coordinates and manages
invasive species including weeds, vertebrate pests and diseases of plants
and animals. The entity also outlines policies and has technical and op-
erational responsibility for pre-border, border, and emergency response
to invasive species outbreaks (DAFF 2008). Emergency response plans
dealing with invasive species and weeds includes AUSWETPLAN,
AQUAVETPLAN, AUSTRALIAN EMERGENCY MARINE PEST PLAN?.

In the majority of incursions by an introduced pest of national concern,
the lead response agency will be a State or Northern Territory govern-
ment agency and federal agencies will provide a national communication
and advisory support role.

The provinces have their own incursion management protocols under
their own legislation (FAO 2003). DAFF, in liaison with State/ Territory
and industry stakeholders, has established arrangements concerning
management of pest and disease incursions that are considered to have
potential and significant impact on Australia’s primary industries. As
such the Primary Industries Ministerial Council has responsibilities

for plant and animal pests while the Natural Resource Management
Ministerial Council handles weeds and marine pests (Dawson, 2005)

Consultative committees hold a primary role when it comes to coordi-
nating the Australian Government and State Government involvement
in incursion management. The consultative committees make recom-
mendations to a Standing Committee on further action before deciding
if eradication is viable. At this stage the Standing committee may either

17 Plans are available at available at http://www.outbreak.gov.au/response_plans.html (April 2008)
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Case Study: management of marine incursions

The following information is gathered from the Australian Emergency Pest Plan,
EMPplan 2005.

What triggers a pest alert? The Senior Manager may declare a notification is likely to
trigger a pest emergency alert when:

o The description matches a species represented on target species list that repre-
sents a new outbreak

o The species detected is not on the target list but meets one or more of the follow-
ing criteria:

o Demonstrable invasive history;

o Demonstrable impact in native or invaded ranges the economy, environment, hu-
man health, or amenities.

o lsinferred as likely to have major impacts in Australia based on the available data
and characteristics of Australian environments and marine communities.

o Vectors for introduction are still operating (Natural Heritage Trust 2005)
Alert Phase

An emergency investigation team of scientists/field officers is assigned and dispatched
to the infested site(s). The primary objective of an emergency investigation team is to
collect appropriate specimen to ensure that pest identification can be confirmed as
soon as possible. The investigation team reports their findings to the affected jurisdic-
tion and informs the lead agency about its consideration on the appropriate course of
action.

Operations Phase

An Operational Pest Control Centre (OPCC) is then created to immediately manage an
emergency eradication operational response within the affected region. An Operational
pest control center is established at the direction of the State/Territory director who has
overall strategic command of eradication and containment activities. Management of
the OPCC wiill, in liaison with the regional police disaster coordinator, determine who
will take the appropriate actions to call on other support services as required under the
State/Territory emergency plan. Initially the OPCC'’s defined area of responsibility will in-
clude an infested site and surrounding areas. State/Territory Pest Control Headquarters
(SPCHQ) will manage and coordinate emergency eradication operational response at
the State/Territory level. This includes coordination with the management of State emer-
gency services and other supporting agencies as necessary. The coordinator of State
emergency services will provide a liaison officer at the SPCHQ and coordinate input
from all State/Territory emergency services and supporting agencies from the State
emergency operations centre.

Stand-down Phase

When a stand down phase is initiated relevant managers will notify all relevant person-
nel and stakeholders about the decision. Managers will need to ensure resources match
but do not exceed actual operational requirements.
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agree on a recommendation not to proceed with further actions or decide
on recommendations regarding eradication and financing (Dawson, 2005).

Alert List

A National Environmental Alert List for environmental weeds was de-
veloped in year 2000 with the aim to identify plants that are in the early
stages of advancement towards becoming weeds and which have the
potential to make a significant impact on biodiversity. The list consists

of 28 non—native weeds that have established naturalized populations

in the wild (Department of Environment and Heritage 2004). Twenty
weeds have been classified as Weeds of National Significance (WONS),
with the purpose to restrict its spread and eradicating its presence in
Australia (Weeds Management Australia, 2008). Furthermore Animal
Health Australia maintains an alert list of animal diseases. Some high pro-
file pests (and even some environmental pests) that are not yet current in
Australia have been targeted in surveillance programs. These include the
guava rust fungus that infects numerous eucalyptus species and poses the
most significant threat to eucalyptus plantations and native plant commu-
nities in Australia (Dawson, 2005).

The Australian Weed strategy

The Australian Weeds Committee provides a mechanism for identifying
and resolving weed issues at the national level and is represented by all
levels of Australian Government. The Committee facilitates coordination
between the Australian Government and the states and territories and
with other agencies and other stakeholders participating in the Australian
Weeds Strategy. The Committee’s primary role is to provide advice and
guidance to the Natural Resource Management Ministerial Council on
weeds issues (Weed Strategy 2007)

Determining and Handling an Emergency

The initial report of a suspected pest emergency may come from a vari-
ety of sources, including surveys, farmers, foresters and fishermen. At
the border level, the Northern Australia Quarantine Strategy, NAQS,
combines border activities, scientific surveys and monitoring of invasive
species and pests (NAQS, 2008). Relevant information will be collected
from the suspect site(s) for evaluation and follow-up action by personnel
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within the lead response agency of an affected jurisdiction. The public can
alarm response agencies through an Exotic plant pest hotline as well as
through an Emergency Animal Disease Watch hotline. DAFF has estab-
lished an Emergency Risk Management Unit to coordinate and facilitate
the entity’s involvement in such emergency preparedness and response
activities (DAFF, 2008 b). Notification of a suspected pest emergency

will then be provided to the director of the lead response agency, who is
to determine how to proceed. The scale and potential impacts of a pest
emergency will determine whether a State/ territory response is sufficient
or if there is a need for a joint initiative between lead agencies and State
Control Headquarters (Dawson, 2005).
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Figure 3: Schematic of the Australian national emergency response framework
for incursions of marine pests of national significance (EMPPlan 2005)

50



B. New Zealand
by Marie Karlberg

Surveillance and Detection

In 2004 the Ministry of Agriculture and Forestry (MAF) was appointed
the leading agency for biosecurity issues in New Zealand. The agency is
responsible for providing a clear and effective national leadership and
coordination as well as integrating all biosecurity activity. Furthermore,
MAF is in charge of international trade and animal welfare responsi-
bilities as well as encompassing economic, environmental, social and
cultural outcomes. The agency also holds the responsibility to imple-
ment New Zealand’s Biosecurity Strategy, also known as Tiakina Aotearoa
(Biosecurity New Zealand 2008).

Command structure

MAF input into whole-of-government responses is co-coordinated
through the MAF National Response Centre. Regional pest management
strategies are not compulsory and regional councils may choose to re-
spond to organisms that impose risks within their regional jurisdictions
(Northland Regional Council, 2008).

The primary mechanism for regional council Biosecurity activities is a
regional pest management strategy under the Biosecurity Act (Biosecurity
Act 1993). Nevertheless, regional councils may initiate a small-scale re-
sponse in accordance with section 100 of the Biosecurity Act (Biosecurity
Act 1993).

Financing

The Government has overall responsibility for funding biosecurity.
Around NZ$500 million is spent annually on biosecurity in New Zealand,
with activities undertaken by central government, regional councils,
industry and private landowners. Approximately NZ$304 million are
managed allocated to government agencies (MAF 2008).
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New Zealand’s Process Principles

In 2007 a new policy document was drafted by MAF on strategies and
policies for responding to pests and diseases (MAF 2007). The following
information on New Zealand’s process principles are gathered from above
mentioned document.

Where legislation stipulates the process to be followed and/or criteria to
be applied for a specific decision, these must be followed and applied.
Additionally, obligations described in international standards or treaties
ratified by the Government should be followed.

Conducting an analysis including an understanding of the issue, the con-
text, the risks and opportunities and the objectives. The analysis should
end in solutions to manage the issue and assessing strategic fit, net ben-
efit, feasibility, and resources.

Decisions should be made by appropriate officers. Unless specified in
legislation, decisions should be made by the people who possess relevant
information and skills.

Timely and well-informed. Decisions should be made with the best infor-
mation available at the time. The level of information sought and analysis
should be proportional to the size of the risk/opportunity identified in the

available timeframe and the urgency required.

Consistency. The decisions process must be consistent but only to rea-
sonable extent. Decisions principles, criteria and tools should be applied
consistently so that decisions do not differ in assessment approach.

Consult affected parties, including Maori (indigenous population of New
Zealand). Identify and consult with affected parties including Maori, as
soon as possible in the decisions process. Sufficient time and information
should also be given to affected parties in order for them to be able to pro-
vide effective feedback before final decisions are made.

Transparency. Communicate the decision in a manner that affected parties
grasp the meaning of the conclusion and the reasoning behind it in order
for them to understand the implications, and the behaviors being sought.
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Determining appropriate response

The investigation phase begins a notification of a suspect risk organism,
or a change in the behavior of a known pest, and concludes with a rec-
ommendation by the investigators on most appropriate actions. MAF
maintains an Exotic Pest and Disease Hotline through which notification
of potential biosecurity risk organisms are received. The credibility of all
notifications of potential risk organisms is determined on the basis of:

* The likelihood that non-biosecurity factors are the causes of the issue noti-
fied; and

* The likely seriousness of the potential impacts arising from the issue
notified.

MAF identifies or diagnoses all credible notifications so that decision
to stand down can be made, a recommendation is that a response be
initiated, or the transferred to a more appropriate organization (when a
determination is made that it is not a biosecurity issue) (MAF 2008).

In terms of collaboration, MAF works with parties to establish long-term
arrangements for the management of an organism where needed. MAF
may issue transfer of accountability if another organization appears as more
appropriate for managing a response. MAF has developed memoranda of
understanding with the Ministry of Health, Department of Conservation,
Ministry of Fisheries and with the Environmental Risk Management
Authority, ERMA, on roles and responsibilities for invasive species manage-
ment (MAF 2007).

Regarding urgent measures, actions may be taken to prevent or slow the
increase in risk to New Zealand’s overall economic, environmental, health
and social/ cultural values arising from the risk organism. Urgent mea-
sures may also be taken where failure to take the urgent measure would
jeopardize an otherwise doable response option.

A rule of thumb is that the extent of an urgent measure should be appro-
priate, in proportion to the risks involved. Furthermore the decision to
act should be based on best available information at that time. When de-
termining whether urgent measures are needed, the Biosecurity Decision
Steps, and associated Process Principles and Content Principles should be
considered as well as:

* The adequacy of available information;
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* The feasibility of the proposed measure(s);

* The likely change in biosecurity risk if the measures(s) are taken, in-
cluding the probability of losing or significantly impacting on future
potential response option(s);

* The consequences of undertaking the measures(s), including the public
acceptability and impact on resources available for the rest of the re-
sponse;

* The need for access to statutory powers required to take the measure(s);

* A high-level review of the overall net benefit of the measure(s) includ-
ing costs and benefits and their likelihoods; and

* The relative priority of the measure(s) with respect to other work in re-
lation to this response and other responses.

The response phase comprises seven areas of activity:

* Undertaking direct actions to preserve the range of potential response
options until such time as a full response plan has been approved. For
example, measures may be taken to maintain the option of later eradica-
tion.

* Determine the risks (likelihood x consequence) that the risk organism
poses to the values being protected.

* Taken into account the relative priority of the response with respect to
other responses.

* Developing and evaluating response options in order to determine the
most appropriate course of action.

* Approval (and funding where required) of the course of action seen
as the most appropriate response to the risk organism. A documented
Incident Action Plan with defined response objectives underpins this.

* Implementation of the Incident Action Plan.

* Ongoing evaluation of the Incident Action Plan and agreed adjustments
to that plan as needed.

MAF evaluates all feasible response options, which include the following
baseline scenarios addressing (i) the likely impacts and outcomes if the
Government does not intervene; (ii) eradication of the risk organism from
all parts in New Zealand; (iii) and continuous control to decrease the im-
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pacts of the risk organism, including exclusion from an area or excluding
from populations of a host species or social marketing to raise awareness
(MAF 2007).

MAF's task is also to outline objectives for each response option regard-
ing an estimation of the biosecurity risk, the level of intervention justified;
the consequences of failure related with each option; the costs and ben-
efits of each option, the strategic match with the Government'’s strategies
and goals, feasibility, resources and barriers to success. MAF re-evaluates
response objectives during the response, using the same approach taken
to evaluating potential response options during initial response (MAF
2007).

Learning from response

MATF possesses the role to ensure that the lessons learned during a re-
sponse is captured and communicated. The performance of responses,
policies and procedures is formally reviewed at the conclusion of a re-
sponse. Lessons learned are then used to update the generic response
systems and risk organism-specific plans. A formal debriefing is held
when a response has been stood down or the responsibility formally has
been designated to another organization (MAF 2007).

Exit point

MAF considers standing down when the costs of responding outweigh
the benefits; when an organism is considered not to be of national inter-
est, when the risks posed by the organism are considered to be less than
other response priorities; or when no feasible response option exists.
MAF also considers standing down when the risks posed by the organism
can be referred to a specific sector that possesses the capacity to manage
risks without further government involvement. In such a scenario MAF
informs other affected parties and may participate in a response co-co-
ordinated by those parties. If no one is willing to coordinate a response,
MAF may hand over further management of the organism to individuals
or landowners (MAF 2007).
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Prevention

New Zealand has a hazard list in screening organisms. When considering
whether an identified organisms or disease should be included in the haz-
ard list, the following questions are considered:

* Is the organism or disease associated with a commodity or conveyance?
The organism or disease should not be considered as a hazard if it's not
linked to a commodity or conveyance under consideration. Highly pro-
cessed commodities, such as live virus vaccines or hormonal products
derived from sera are not referred to as likely to be infected with certain
bacteria or viruses due to their methods of production.

* Is the organism or disease absent from New Zealand but likely to
be present in the exporting country? An evaluation of an exporting
country’s relevant service, surveillance, control programs and zon-
ing and regionalization systems are important factors to consider
when determining risks of goods. If a country claim that it is free of
a particular hazard supporting evidence must be provided, such as a
certification from the Veterinary Authority or National Plant Protection
Organization in the exporting country.

* Is the organism or disease present in New Zealand and likely to be pres-
ent in the exporting country, and meets one of the following criteria?

* The organisms are vectors of pathogens or parasites, but whose popula-
tions in New Zealand are free of the pathogen or parasite of concern.

* The organisms have strains!® that do not occur in New Zealand, al-
though the overall species is present in New Zealand. Measures to
exclude strains that are likely to cause significant impact may then be-
come necessary*?.

* The organisms differ genetically from those that are present in New
Zealand in a way that may impose potential for greater consequences,
either in terms of characteristics of the organism itself or through inter-
actions with existing organisms in New Zealand.

* The organisms or diseases are already present in New Zealand but the
nature of the imports could significantly increase the existing hazard.

* The organisms or diseases are already introduced in New Zealand
however their presence is geographically bounded (Biosecurity New
Zealand 2006).

18 A “strain” refers to any group of organisms which are part of the same species, but with different shared characteristics, which makes the group

distinct to the currently occurring population at a sub-specific level

19 This approach is in line with the World Trade Organization Agreement on the Application of Sanitary and Phytosanitary Measures (SPS Agreement)
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* The organisms or diseases have host associations different to those cur-
rently present in New Zealand. Measures against such organisms may
be justifiable when there are clear differences in host associations be-
tween the foreign and the one present in New Zealand.

* The information available on organisms or diseases is minimal thus it
should be considered a hazard at this stage. A more detailed risk assess-
ment process will then determine the level of likely risk.

* The organisms and diseases have free zones or zones of low prevalence
in New Zealand that are established under a national or regional pest
management strategy or small-scale program and where the movement
of host products into the zone is under statutory control.

* The organisms or diseases are listed on the unwanted organisms regis-
ter as a notifiable organism (Biosecurity New Zealand 2006).
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Figure 4: Biosecurity New Zealand Response Phases (MAF 2007)
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C. Greater Caribbean and Florida Pathway for Invasive
Species Introductions

Globalization is increasing the numbers and rate of exchange of invasive
species (McNeely et al, 2001, Wittenberg and Cock 2001, Burgiel et al,
2006). Major pathways of biological invasion include ballast water, hull
fouling, food supply, and aesthetics (Ruiz and Carlton 2004). “Because
every nation is an exporter and importer of goods and services, every na-
tional is also a facilitator and victim . . . . Wealthy nations therefore need
to help raise the capacity of island nations and territories to minimize the
spread and impact of IAS.” (Reaser et al 2007).

The US Department of Agriculture recognizes the greater Caribbean as

a path for the introduction of invasive species into Florida (Balaam, in
Caribbean Food Crops Society 2007). This “Florida Pathway” reflects

the agricultural and horticultural trade between Florida and the United
States (including fresh fruits and vegetables, cut flowers, and propagative
materials), shipping in general, a very high passenger volume due to the
tourism trade, recreational boating, and species dispersal due to natural
causes such as extreme weather and birds.

According to the Federal Maritime Commission, trade and shipping be-
tween the southeastern US, the Caribbean, and Latin America may triple
from 2005 levels by the year 2020 as a direct result of the CAFTA /DR
trade agreement (Federal Maritime Commission, 2005). Major modern-
ization efforts are underway at key ports in the region, which are vying to
become the hub for efficient, economic shipping that will be key to com-
petitive success in a free-trade environment. There is little evidence to
date of efficient sanitary / phytosanitary measures that will be necessary
to manage the risk of introduction of invasive species as a collateral effect
of this growth in traffic between countries.

The University of Florida has tracked a surge of invasive species into

the state of Florida in the USA from the greater Caribbean region, and
initiated technical contacts with counterparts throughout the region. In
1999 it convened an international workshop on mitigating the effects of
exotic pests on trade and agriculture, followed in 2003 by a workshop in
Grenada on challenges and opportunities in protecting the Caribbean,
Latin America, and the United States from Invasive Species. This led to
the formation of the Caribbean Invasive Species Working Group (CISWG)
and the drafting, at a 2004 workshop in Trinidad and Tobago en-titled
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“Facilitating Safer US-Caribbean Trade: Invasive Species Issues”, of the
Caribbean Invasive Species Intervention Strategy, CRISIS. CRISIS was ap-
proved by CARICOM (The Caribbean Economic Community)’s Council
on Trade and Economic Development. The CISWIG developed a pro-
posal for a Caribbean Invasives Surveillance and Information Program
(CISSIP). This was presented to a CARICOM donors’ conference in June
2007, and considered by the InterAmerican Development Bank, but was
not funded.

USDA APHIS has initiated a Caribbean Safeguarding Initiative in support
of CRISIS in 2007 to build safeguard capacities within the region through
cooperation with Caribbean states, with the goal of reducing the risk of
introducing species into the United States via the Caribbean pathway.
Elements of cooperation include:

* An offshore pest information program - provides technical assistance to
build infrastructure and capacity for risk assessment and mitigation
measures;

* A risk notification system - to share information on pest interceptions
and work with exporters to reduce pest risks;

* A clean stock pilot program - to meet the demand in the US for pest-free
stock through an offshore certification process (being piloted in Costa
Rica);

* A biological threat advisory group - to develop tools, capacity, and risk
management strategies at ports

* Offshore pest mitigation - cooperative implementation of pest surveys,
and implementation of chemical and biological controls; and

* Caribbean Invasive Species Surveillance and Information Program
(CISSIP) - a regional program in support of the Caribbean Regional
Species Intervention Strategy, including three elements:

o Pest survey and inspection
o Digital diagnostics (the Caribbean Regional Diagnostic Network)
o Information and communications

The University of Florida (UF) has developed the software needed for
the Caribbean Regional Diagnostic Network, one of the key components
of CISSIP. It has also provided a Spanish language version the Distance
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Diagnostic and Identification System to the University of Puerto Rico-
Mayaguez and the Secretariat of Agriculture of the Dominican Republic.
UF has used the DDIS since 1999 as a tool for diagnosticians to share
information on plant diseases and other pest diagnostics. The system al-
lows users to submit digital samples from the field for pest identification,
allowing problems to be quickly identified and evaluated in near real-
time. It boasts a 60% success rate with plants, 80% with insects. UF and
the University of Puerto Rico will train professionals in the Dominican
Republic on distance diagnostics. UF is also working with USDA APHIS
to introduce the DDIS in Haiti, with funding from USAID.

Although CISSIP was turned down for funding by the InterAmerican
Development Bank in late 2007, elements are being implemented through
the Caribbean Safeguarding Initiative. The process shows promise of
becoming a model for regional cooperation for invasive species early
detection and rapid response. However, in its current formulation it is
primarily attendant to US needs; it is important to note that the pathway
for invasives introductions in the Caribbean can also run in reverse and
should also be addressed (e.g., through horticultural supplies to resort
hotels in the Caribbean from Florida suppliers) (Waugh, 2009).

In 2009 APHIS produced a Caribbean regional pathways analysis on be-
half of CISWG members, as a contribution to CRISIS (Meissner et al 2009).
This report calls for regional coordination, public engagement, early
warning and rapid response, and a unified pest information system. It
also represents a major step towards a comprehensive approach address-
ing invasive species not only from the region to trading partners, but also
vice versa. Itis expected that pathway summaries including risk analysis
will serve to catalyze further discussion on regional collaboration and ad-
vance the work of the CISWG.
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APPENDIX 2: SELECTED US FEDERAL
AGENCY INFORMATION SOURCES

The US Department of Agriculture (USDA)

Because of the economic impact of invasive species on the agriculture
and forest sectors in the form of pests and diseases, and because the
Department of Agriculture’s US Forest Service is one of the nation’s
largest land managers, the USDA is a major contributor to EDRR efforts
within the Federal government.

Natural Resources Conservation Service (NRCS)

NRCA maintains the Plants Database® to provide information on plants
of the United States. This includes an invasive species portal containing
links to some Federal and state datasets and some references.

National Agricultural Library

The National Agricultural Library has created a National Invasive Species
Information Center to provide information to specialists and the general
public, in support of NISC (http:/ /www.invasivespeciesinfo.gov). The
Information Center has created an on-line clearinghouse of invasive
species information, including early detection and rapid response infor-
mation. The NAL aggregates and provides access to information on all
aspects of agriculture and seeks global cooperation through international
information exchange and technical assistance. Although suffering from
a declining budget in recent years, the NAL provides a world-class re-
source not fully utilized for EDRR.

USDA Animal and Plant Health Inspection Service (APHIS)

APHIS is the lead agency in the federal government for the implementa-
tion of regulations pertaining to plants and animals imported into the
United States. APHIS sets sanitary and phytosanitary standards and
supervises screening for plant and animal pests and diseases. It provides
technical assistance to foreign governments to prevent the reintroduction
of pests that have been eradicated in the USA.

The Plant Protection and Quarantine (PPQ) unit of APHIS is the agency
within the Federal government responsible for plant health emergencies.

20 (http://plants.usda.gov)
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APHIS/PPQ provides a key technical component of an effective EDRR
process. Its mandate is limited to plant health, however, and does not
extend to cover invasive species more broadly. APHIS/PPQ has a strong
track record in emergency response to pest outbreaks, typically working
in cooperation with state agencies. As such, it provides a critical resource
for building an effective invasive species rapid response system. In par-
ticular, APHIS” Cooperative Agricultural Pest Survey Program (CAPS)

is an important partnership mechanism for agricultural pest and disease
surveillance and detection. Although focused on known pests for specific
commodities, the CAPS program provides a model of integration of ca-
pacities from Federal and state agencies and universities.

USDA Forest Service (USFS)

The Forest Service has developed a National Strategy and
Implementation Plan for Invasive Species Management (USFS 2004) and
a draft Early Warning System (EWS) for environmental threats to for-

est lands in the United States (USDA Forest Service, 2005). The EWS is
intended to be a comprehensive approach addressing a wide range of
environmental threats, including, in addition to invasive species, fire,
catastrophic weather events, and outbreaks of native pests and diseases,
responding to a mandate from the Healthy Forests Restoration Act of
2003. As with other large-scale EDRR efforts, the Forest Service approach
involves cooperation with partners and stakeholders, including other
federal agencies, state agencies, tribal authorities, and the private sec-

tor. It draws on the experience of the Federal Interagency Committee for
the Management of Noxious and Exotic Weeds” (FICMNEW, q.v., below)
EDRR system for invasive plants. EWS also provides for the coordination
of communication and outreach, and significantly, for monitoring treat-
ment effectiveness and post-restoration restoration.

The Forest Service has established an Eastern Forest Environmental
Threat Assessment Center (EFETAC), an interdisciplinary program to
develop the technology and tools to anticipate and respond to emerging
forest threats in the eastern half of the United States. The EFETAC pro-
vides a platform for cooperation in research and early warning systems
for multiple federal, state, and local authorities, academia, and NGOs.

The USFS EWS designates the Forest Service’s Forest Health Protection
Program as the national coordinator for forest insects and diseases.
It identifies key reference resources, including the North American
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Exotic Pest Information System developed under the aegis of the North
American Forestry Commission of the Food and Agriculture Organization
of the United Nations (FAO), and the National Agricultural Pest
Information System. The EWS designates USDA / APHIS (q.v., above) as
the lead for pest risk assessments. Based upon careful analysis of risk,
including contributing environmental influences and vulnerable ecosys-
tems, EWS provides for systematic surveys, and for surveillance drawing
upon a network of Forest Health Specialists, forest managers, arborists,
port inspectors, and the general public. Through a pilot Rapid Detection
and Response Program (RAPDET), the Forest Service is working with
other agencies to establish an emergency response measure.

RAPDET

“Since 2001, the RAPDET program has coordinated pilot tests for the
detection of invasive bark beetles ... in high-risk locations through-
out the USA. The RAPDET program places traps at selected sites
and sends unknown captured specimens to an insect taxonomist for
identification. In April 2003, the banded elm bark beetle, Scolytus
schevyrewi, a Siberian species previously unreported in North
America, was first collected and identified in 2 western states. By
August 2003, additional RAPDET trapping had detected S. schevyrewi
in at least 23 states. Currently APHIS, State forestry organizations,
and the Forest Health Protection program are working together to
map the potential range and impacts of this beetle.” (USDA Forest
Service, 2005)

Building on a memorandum of understanding between the Forest Service
and APHIS signed in 2001, a Rapid Detection and Response Team
(RAPDET) was established by the US Forest Service to coordinate pilot
tests for the detection of nonnative bark beetles and the nun moth. Team
members included, among others, Oregon and Maryland state depart-
ments of agriculture, Cornell University, the USDA Agricultural Research
Service, APHIS, and the Forest Service’s Forest Health Protection unit.
Between 2001 and 2004 this program placed baited funnel traps in urban
forests and forests around port facilities and wood-handling facilities in
several regions of the United States. Five species not previously recorded
in North America were trapped by RAPDET between 2001-2003 trigger-
ing rapid response measures.
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RAPDET demonstrates the feasibility of coordinated monitoring efforts
targeting high-risk localities. As with most US EDRR efforts, however,
RAPDET samples for specific organisms linked to an agency mandate.

A comprehensive monitoring program to sample for non-native species in
and at the periphery of US ports and along key transportation corridors
linking the ports would be feasible using RAPDET’s cooperative model.
Local universities, state and federal authorities, and even civil society or-
ganizations and civic groups could participate in long-term monitoring,
drawing on the experiences of and perhaps in some cases linking with the
US Long-Term Ecological Research network (LTER).

The Department of the Interior - US Geological Survey (USGS)

The USGS is the principal Federal agency for earth and biological scienc-
es, supporting other branches of government and society at large through
information for effective decision-making. It accomplishes its mission of
providing reliable scientific information through research and through
information infrastructure. The USGS National Biological Infrastructure
Initiative has developed a National Framework for Early Detection, Rapid
Assessment, and Rapid Response to Invasive Species (http:/ / edrr.nbii.
gov/). Through its framework USGS seeks to identify and prioritize gaps
in the EDRR framework in order to better identify future funding needs.
According to USGS, recognition and application of the EDRR approach is
growing and the approach is coming into sharper focus.

The USGS National Framework is presented as an Internet portal cata-
loging early detection and rapid response resources, grouped under
seven EDRR components, including species identification, reporting
mechanisms, sources of expertise for verification, sources of documented
occurrences, assessment methodologies, planning tools, and descriptions
of various rapid response mechanisms (mainly organized by state/local
governments or organized along thematic lines). Key to the success of the
EDRR Framework is ensuring that the system is populated with links to
authorities with resources to act upon incidents. The National Framework
portal also links into the Invasives Information Network (I3N) of the
Inter-American Biodiversity Information Network, for which USGS is the
US national authority and overall coordinating institution.

The USGS National Framework portal includes a decision tree for rapid
response for use by EDRR authorities, and checklists, identification
guides, and species profiles.
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USGS has also produced Guidelines for Early Detection and Rapid
Response Systems (USGS, 2003) that advocate the identification of high
priority species and risk assessment prior to their detection in order to
shorten the response time. These guidelines recommend consistent data
definitions and interoperable formats. They also prescribe standing
trained response teams with rapid response manuals, organized using the
Incident Command System (q.v., below).

The USGS mandate is not one of stewardship, but of science. Its role

in EDRR is heavily weighted towards detection and surveillance, to
planning, and to evaluation. It strives to provide sound science for subse-
quent action by agencies with regulatory authority.

Federal Interagency Committee for the Management of
Noxious and Exotic Weeds (FICMNEW)

FICMNEW, an interagency coordinating body consisting of key land
management and regulatory agencies, including inter alia the Forest
Service, APHIS, USGS, the US Fish and Wildlife Service, the Federal
Highway Administration, the Environmental Protection Agency, and
the Armed Forces Pest Management Board. FICMNEW is specified in
Executive Order 13112 as an advisory body to NISC. FICMNEW produced a
conceptual design for an EDRR system for invasive plants in 2003 after a five
year long consultation effort. Field-testing of the system began in 2003.

As with contemporary efforts elsewhere (some of which have benefited
from FICMNEW leadership), ICMNEW’s EDRR system provides a
logical stepwise process for detection, reporting, identification and
vouchering, rapid assessment, planning, and rapid response (FICMNEW,
2003). ICMNEW’s EDRR proposes a generic rapid response plan, a
knowledge base and network of experts to administer and guide rapid
response efforts, develop decision support systems for managers, and to
integrate new knowledge into a framework for adaptive management.

FICMNEW has identified the need for new and additional resources for
national and regional coordination, taxonomic expertise, information re-
sources, and a global early warning system for invasive species.

As an interagency coordination body, FICMNEW does not have opera-
tional authority or a budget to implement its recommendations.
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Aquatic Nuisance Species Task Force (ANSTF)

The National Oceanic and Atmospheric Administration and the US

Fish and Wildlife Service share the responsibility for the management

of aquatic invasive species under the Nonindigenous Aquatic Nuisance
and Control Act of 1990. The interagency Aquatic Nuisance Species Task
Force (ANSTF) has developed a model system for the coordination of
early detection and rapid response measures for aquatic invasives and is
working with the states to develop statewide systems for rapid response.
Forty of the fifty states either have completed or are in the process of
completing a state ANS management plan using a model developed by
the ANSTF. Eleven species or taxonomic group management plans have
also been developed. ANSTF member agencies have established system-
atic monitoring for aquatic invasives in several heavily trafficked bays
and estuaries including the Chesapeake and San Francisco Bays and the
lower Columbia River. Plans and other documentation are available

at ANSTaskForce.gov. The ANSTF collaborates with NISC on invasive
screening processes, and has developed a risk analysis review process,
which has been broadened beyond aquatic species, and addresses uncer-
tainty and data quality issues. The emphasis of the risk analysis review
process has moved away from decision support to expert elicitation for
risk assessment, taking into account characteristics of the ecosystem and
of alien species to determine the probability and the ecological conse-
quences of establishment and spread.

Federal Interagency Committee on Invasive Terrestrial
Animals and Pathogens (ITAP)

ITAP complements the Federal interagency processes for weeds and

for aquatic nuisance species with a process focusing on animals and on
pathogens. ITAP facilitates Federal responses vertebrate, invertebrate,
and plant and animal pathogen species in terrestrial ecosystems. ITAP’s
strategic plans for vertebrate and invertebrate invasives include measures
to prioritize potential invasive species and their pathways, for harmoni-
zation of rapid response actions, and for information management. In the
case of the latter, ITAP’s vertebrate strategic plan calls for the creation of
a participatory mechanism for reporting sightings. It’s invertebrate plan
calls for extension of the Pest Information Platform for Extension and
Education discussed within this report to invertebrate species.
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APPENDIX 3: A PILOT INTERAGENCY
EARLY DETECTION AND RAPID
RESPONSE LOCAL AREA NETWORK

Background/Context

In the United States, the potential impacts of economic globalization, free
trade, and biosecurity on natural and managed resources have come into
sharper focus in recent years as the result of high profile disease and pest
outbreaks. Two recent examples include the introduction of monkey pox
through the international pet trade, and the discovery of an unknown
species of ant (crazy rasberry ant - Paratrechina sp. nr. pubens) in Houston,
Texas.

Supplemental measures are still required to improve the detection of spe-
cies that evade regulatory exclusion (inspection and quarantine measures)
at nodes in trade pathways and become established in and around ports
of entry. Regulatory exclusion is unlikely ever to be totally foolproof,

and must therefore be complemented by a comprehensive biosecurity
approach involving interagency cooperation for early detection and

rapid to new introduced invasive species at ports of entry. Such a system
would provide another line of defense in the ongoing effort to develop a
National Early Detection and Rapid Response System within the United
States.

The proposed project would build upon current efforts. For example, in
support of the 2008-2012 National Invasive Species Management Plan, the
USDA Animal and Plant Health Inspection Service (APHIS) is working

to develop and implement new methods for screening introduced plants
proposed for importation that have a history of invasiveness. This is an
important step in preventing intentional introductions of known invad-
ers.

Project Purpose

The objective of the proposed project is to conduct a three-year pilot

test to demonstrate the feasibility of a comprehensive interagency early
detection and rapid response system around a US point of entry for inter-
national trade. The project results that will achieve this objective are:
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Selection of a medium-sized port of entry as a pilot site that is large
enough to be representative the regulatory exclusion issues without be-
ing overwhelming.

Convocation of a small focused Port of Entry EDRR Expert Panel con-
sisting of federal and state plant regulatory officials, port inspectors,
port authorities, shippers, and other relevant stakeholders to recom-
mend early detection and rapid response mechanisms at the ports of
entry.

Implementation of a comprehensive surveillance program in concentric
zones around the port to detect introductions of all flora and fauna
species.

Engagement of the port pest risk committee as a coordinating body.

Organization of an interagency rapid response team using the Incident
Command System

Cross training of staff of the participating agencies in detection, re-
sponse, and reporting.

Data collection and the establishment of a common data infrastructure.

Adaptive management and evaluation of project results throughout the
project lifecycle to refine and improve the methodology.

Production of a sustainable financing model for the system.

Production of lessons learned from the experience.

Strategic Direction

The project will build upon the ad hoc interagency pest risk commit-

tees already in place in many ports, the interagency cooperation under
NISC and Executive Order 13112, and processes such as the Aquatic
Nuisance Species Task Force and the Federal Interagency Committee for
the Management of Noxious and Exotic Weeds, and surveillance systems
such as those established by USDA / APHIS, the Invasive Plant Atlas of
New England and by the US Forest Service under the RAPDET program.

The innovation in this project is to link efforts at a high-risk area and
thereby provide a comprehensive and cost effective screen for invasives
introductions.
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Implementation

An interagency steering group will carry out the project, using funds
raised to match and leverage existing agency resources. Stakeholders
will include the port authority, Federal, State and local authorities with
mandates relating to pest or natural resource management, disease vec-
tor control, and wildlife conservation, and private land-owners in and
around the port. Natural resource user groups, including farmers, for-
esters, and public utilities, also have a long-term vested interest in the
project outcomes. The institutional host may be a research institution, a
government agency, or a private non-profit organization with credibility
among the stakeholder community and a science capacity.

Plan of Action

Stage one (six months) — a steering committee will be convened. A situ-
ation analysis will be conducted and an expert consultation undertaken
to recommend surveillance methods, zones, and participants. An imple-
mentation plan will be prepared, including delimitation of the zones of
surveillance in concentric circles around the port, using the best available
science and knowledge gained from prior surveillance programs.

Stage two (24 months) — The surveillance implementation plan will be ini-
tiated and a data management system accessible to all participants will be
established.

Stage three (concurrent with stage two) — a rapid response plan based
upon the incident command system will be developed and initiated. A
joint training syllabus will be developed and training courses initiated.

Stage four (concurrent with stages two and three) - a sustainable finance
plan will be studied and proposed.

Stage five (six months) — a review of lessons learned from the experience

will be produced and a replication plan to scale up the activity will be
considered. Recommendations will be made to the NISC.
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Assumptions

Fundamental assumptions of the project are that early detection and
rapid response is cost-effective and will provide long-term benefits to tax-
payers and other stakeholders, and that it is in the interests of the agency
to collaborate on a chronic problem with growing risks and costs in light
of climate change, and in which no single agency has the mandate or ca-

pacity by itself.
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APPENDIX 4: AN EARLY DETECTION AND
RAPID RESPONSE LEARNING NETWORK

Background/Context

The majority of new introductions of terrestrial and aquatic invasive
species occur along trade pathways. The majority of these are associ-
ated with marine ports of entry where trade volumes are substantial and
growing. According to the Federal Maritime Commission, trade and ship-
ping between the southeastern US, the Caribbean, and Latin America
may triple from 2005 levels by the year 2020 as a direct result of the
CAFTA /DR trade agreement. Major modernization efforts are underway
at key ports in the region, which are vying to become the hub for effi-
cient, economic shipping that will be key to competitive success in a free
trade environment. There is little evidence to date of efficient sanitary /
phytosanitary measures that will be necessary to manage the risk of in-
troduction of invasive species as a collateral effect of this growth in traffic
between countries. Measures to assist trading partners to keep pace with
the biosecurity challenges inherent in growth in trade are necessary, as are
actions to diminish introduction of invasives and to institute procedures
that will reduce transboundary movement of invasive species, including
pests and diseases.

It is in the interest of governments to prevent the introduction of inva-
sive species from multiple perspectives, including food security, public
health, and ecosystem services. The dissemination of timely, accurate

and species-specific information will be of immense benefit in process of
regulatory exclusion of invasive species. In order to fully understand bio-
security issues and to capitalize on investments in border security, there
is also a need for consistent, continuous documentation and exchange

of scientific information on discoveries of both known invasive species
and new species among port inspection and quarantine officials. Ideally,
nations engaged in trade with one another can share information work
together to build capacity throughout the system to prevent invasive spe-
cies introductions.

Purpose

Communication between ports, agencies responsible for pest, invasive
species and disease vector management and trading partners is a key to
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more effective management of the trade pathway. A port-to-port learning
network is proposed to improve the capacity of port inspectors to be more
effective and efficient in blocking pathways and the invasives they bring.
This concept note describes an opportunity to work collaboratively with
agencies in the US and in trading partners with line responsibilities for
invasive species research, interdiction, and control to collectively improve
knowledge of the linkages between trade pathways and introductions,
while at the same time developing a pragmatic, results oriented model for
capacity building for the interdiction of potentially invasive species.

Implementation

This proposal provides a proof of concept for creation of a learning net-
work on the early detection of and rapid response to invasive species in
trade pathways. Learning networks are social constructs that can func-
tion within an agency, across agencies within a government, or across
governments to facilitate rapid exchange of information between peers
to facilitate corporate learning. Learning networks are well suited to de-
ployment within the context of a trading bloc that provides a foundation
of agreed rules for trade facilitation.

Plan of Action

1) A study that provides baseline information on the inspection and quar-
antine measures in place pertaining to ports, the inspection practices, and
resources available to inspectors at selected partner ports. The study will
identify options, recommend and test a preferred alternative for infor-
mation sharing, early warning, and rapid response measures in order to
better manage the risk of introductions via trade-related pathways about
new introductions of invasive species at two ports in countries that trade
with the US. The study will design an appropriate port-specific and/or
country-specific rapid response system that will implement actions to be
taken when an invasive species threatens nearby urban, agricultural or
natural ecosystems. The study will assess the interoperability of key da-
tabases for information sharing in the trading countries and recommend
changes to promote the exchange of the appropriate invasive species in-
formation.

2) A review of the options for establishing access to information on
known and potentially invasive species, including their identification and
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assessment of potential risks.

3) The design of social networking tools to be used by the learning
network, based upon consultation with stakeholders to assess commu-
nication technologies, cultures of communication, and communication
priorities. As a demand-driven process, the learning network will adapt
to accommodate specific demands and requirements from participating
agencies, including, if appropriate, aquatic organisms.

4) Capacity building through technology transfer and training in discov-
ery methods, species identification, data entry and analysis, regulatory
tools (e.g., quarantines, treatments, rejection etc) and eradication mea-
sures.

Implementation will focus on establishing the network through custom
officials, inspectors, and pest/vector/invasive species monitoring author-
ities at the selected ports. The ports chosen will have strong and growing
trade relationships- both ways- which enhances the potential for new in-
troductions of invasive species to or from the country.

Evaluation will provide direction to “scale-up” follow-on activities. A
future project could for example focus on the expansion of the learning
network to address specific requirements for aquatic species information
sharing, including information on best management practices for ballast
water discharges and methodologies for rapid response to aquatic inva-
sive species.

Indicative Project Timeline for 36 month project
Task 1: Baseline study months 1-6

In the first year, a study will be conducted to assess the capacity of se-
lected ports in:

* Interdiction/identification of invasive species;
* Data collection and reporting standards;

* Governmental structures in place to address invasive species introduc-
tions;

* Clearinghouse mechanisms, in-country, for information sharing on inva-
sive species.

* Rapid response measures in place for eradication of invasive species,
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pests, and disease vectors.

Task 2: Taxonomic identification months 2-7

Technology and information resources to facilitate improved species
identification will be identified and a plan for technology transfer will be
developed for task 3.

Task 3: Information Access — months 6-12

Options and a recommendation for an appropriate mechanism for com-
munication between the US and participating partner countries will be
identified. The communication will inform of incoming invasive spe-
cies at the port of entry. It can link to other databases that have scientific
information on invasive species. The purpose is to provide access to
existing information resources that will assist the ports with pathway
assessment tools such as records of vectors for intercepted species, spe-
cies identification tools, such as identification keys and photo libraries of
known or potentially invasive species, and management tools for contain-
ment and eradication. The information access and technology transfer
strategies will be implemented in task 4.

Task 4: Peer-to-peer networking development — months 12-24

Information access and technology transfer plans will be implemented.

A help-desk function for inspectors will be established, consisting of a
multilingual staff with inspection and quarantine experience to support
partner efforts. Resources such as on-line forums for open discussion will
be developed on the basis of consultation with agencies and staff to en-
sure that the products are properly demand-driven. Collaborative tools
with translation facilities such as Google Wave will be used, possibly
through a strategic partnership with a technology provider. Key inspec-
tion and quarantine experts will be identified at the participating ports
by function and legal entity. We will assess the availability of taxonomic
and other technical expertise, and the processes of interaction between
inspection and quarantine authorities and technical experts. Specific rec-
ommendations, by port and by country, will be made to create or enhance
appropriate interaction among the port staff and the invasive experts.
Experts will communicate via the Internet, video conferencing and other
electronically-mediated methods.

Task 5: Training — months 18-36

After a needs-assessment, partners will provide the appropriate train-
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ing to the port staff and natural resource management authorities in this
project on issues such as phytosanitary controls, early detection, rapid re-
sponse, invasive species identification and any other appropriate skill or
knowledge necessary to make the effort successful.

Task 6: Implementation of learning network to prove the concept months
18-36

The learning network will begin with information sharing on terrestrial
invasive species and on rapid response to those species once they are
introduced at a participating port. The information/communication pro-
tocols will be established.

Task 7: Development of a sustainable finance model for the network.

Sustaining an intensified level of surveillance and rapid response capa-
bility will require an ongoing effort. The project will conduct a study
of sustainable finance options and the cost/benefit ratio for the activity
against baselines including the status quo and the absence of regulatory
exclusion efforts, and present it to participating countries for consider-
ation.

Task 8: Review and evaluation
Future Task 1: Expansion of learning network

The network will be expanded to encompass information sharing on ter-
restrial species on a regional basis (e.g., APEC, CARICOM, etc)

Future Task 2: Enhancement of the network to include aquatic species

Aquatic species will include legally traded products, such as fish and spe-
cies in the pet trade, as well as aquatic species introduced through hull
fouling and ballast water discharges. Including the experts and informa-
tion related to invasive aquatic species will enhance the network.

Technical Feasibility

Targets and Benchmarks

By the end of year one, a baseline will be established on information
about the appropriate and selected ports. Procedures for taxonomic
identification of species and experts in the US will be available.

By the end of year two, the information access, a desk help function and
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peer-to-peer networks essential to the learning network for invasive spe-
cies will be established for the partner ports. Training will have been
initiated. The information sharing will focus on trade-related pathways.

By the end of year 3, a scalable learning network model will have been
tested and evaluated, in preparation for deployment in a broader frame-
work.

Monitoring Mechanisms

Results based management principles will be integrated into project de-
sign to ensure that project goals and assumptions are tested rigorously
and performance is gauged against clear targets. Routine evaluation
against project indicators will identify impediments to implementation
and adaptive management processes will incorporate lessons learned in
the implementation process into the overall project design. A comprehen-
sive evaluation of the project will inform the development of follow-on
activities and the incorporation of lessons from the project into the work-
plans of participating agencies.

Estimated Costs

A series of tasks in year 1 and 2 will gather the basic information to for-
mulate the learning network. Tasks for year 3 will establish the network
and prove the concept. The total costs associated with year 1 tasks are ap-
proximately $200,000; $250,000 in year 2 and $150,000 in year 3.

Funding will be utilized by partners and their agency counterparts in the
target countries, leveraging US government agency resources and exper-
tise to implement joint capacity-building efforts.

Task 1: Baseline study: Estimated cost $125,000

Task 2: Taxonomic identification: Estimated cost $75,000.
Task 3: Information Access: Estimated cost $100,000
Task 4: Peer to peer networking: Estimated cost $200,000
Task 5: Training: Estimated cost $150,000.

Task 6: Implementation of learning network: Estimated cost $150,000.
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Project Impact on Capacity/Sustainability

Full year 3 establishment of the proof of concept of the learning network
will lead to tangible results —port authorities in partner countries and
their quarantine and inspection services will gain precise understanding
of the data analysis, taxonomic identification, and have appropriate pro-
cedures to detect and rapidly respond to new introductions of invasive
species. U.S. port authorities, quarantine and inspection services will
gain a better grasp on potential new species threats from partner cargos,
vessels and other related trade pathways from these two countries, and
greater insight as to the need to build biosecurity capacity into side-agree-
ments to market access pacts.

In years 2 and 3, enhanced use of Internet-based detection tools, a clear-
inghouse and training exercised based on the results of gap analyses
conducted in year 1 will lead to increased and verifiable detections of
invasive species and to the use of rapid response mechanisms that will
minimize the economic, ecological, animal and human health damage
incurred by invasive species that entered partner countries or the US
through port-related trade pathways.

79



REFERENCES

ANSTF 2007. Status of State Management Plans graphic. Aquatic Nuisance
Species Task Force, Washington, 2007. Available online at http:/ / anstask-
force.gov/stateplans.php (March 8, 2008)

Australian Quarantine and Inspection Service, Department of Agriculture
Fisheries and Forestry, DAFF (2008) “Northern Australia Quarantine Strategy
(NAQS) available at http:/ /www.daff.gov.au /aqis/ quarantine/naqs

Australian Weed Management (2008) available at http:/ /www.weeds. org.au/
management.htm.

Australian Weeds Strategy (2007) — A National Strategy for Weed Management
in Australia, Natural Resource Management Ministerial Council,
Commonwealth of Australia.

Ayres, Chris 2008. “Billions of electronic-eating ‘crazy rasberry ants’ invade Texas”
The Times, London. May 16, 2008. http:/ / www. timesoline.co.uk/tol/news/
world/us_and_americas/article3941545.ece

Biosecurity New Zealand Risk Analysis Procedures (2006) available at http:/ /
www.biosecurity.govt.nz/ files/ pests /surv-mgmt/surv/ review / risk-anal-
ysis-procedures.pdf

Burgiel, S., G. Foote, M. Orellana, A. Perrault 2006. Invasive alien species and
trade: integrating prevention measures and international trade rules. Center
for International Environmental Law and Defenders of Wildlife, Washington,
DC.

CBO 2009. The Long Term Budget Outlook. Congressional Budget Office,
Washington, June 2009. Available online at http:/ / www.cbo.gov/
ftpdocs/102xx/doc10297 / 06-25-LTBO.pdf

Customs and Border Protection, 2007. A Day in the Life of CBP — Fiscal Year '07
Statistics Published. 01/14/2008. Published online at http:/ / www.cbp.gov/
xp/cgov/newsroom/fact_sheets/cbp_overview/fiscal_year.xml. Accessed
June 29, 2009.

Crooks, J. A. And M. E. Soulé 1999. Lag times in population explosions of inva-
sive species: Causes and implications. In Invasive Species and Biodiversity
Management, ed. O. T. Sandlund, P. J. Schei, and A. Viken. 103-125. Kluwer,
Dordrecht.

DAFF 2007a. Emergency preparedness and outbreak response, Department of
Agriculture, Fisheries and Forestry, www.daff.gov.au

DAFF 2007b. Look out for eucalyptus (guava) rust Department of Agriculture,
Fisheries and Forestry, www.daff.gov.au

81



DAFF 2008a. Department of Agriculture Fisheries and Forestry, DAFF (2008)
“Invasive species management”, available at http:/ /www.daff. gov.au/
natural-resources/invasive

DAFF 2008b. Department of Agriculture Fisheries and Forestry, “Emergency pre-
paredness and outbreak response”, available at http:/ / www.outbreak.gov.
au/index.html, http:/ /www.outbreak.gov.au/ contact.html

Dawson, N in conjunction with Agtrans Research (2005) Review of progress on
invasive species - Final Report to Department of Environment and Heritage
available at http:/ /www.environment. gov.au/biodiversity / invasive / publi-
cations / review / pubs/review-full.pdf p 78-83

Day WH, Prokrym DR, Ellis DR, Chianese R]. 1994. The known distribution of
the predator Propylea quatuordecimpunctata (Coleoptera: Coccinellidae) in
the United States, and thoughts on the origin of this species and five other
exotic lady beetles in eastern North America. Entomological News 105: 224-
256.

Day, W. H., and K. M. Tatman, 2006. Changes in abundance of native and ad-
ventive coccinellidae (coleoptera) in alfalfa fields, in northern New Jersey
(1993-2004) and Delaware (1999-2004) USA. Entomological News 117, 491-
502

EMPPlan (2005) Australian Emergency Marine Pest Plan - EMPPlan, Control
Center Management Manual version 2.0, working draft, May 2005. Natural
Heritage Trust, Canberra

Executive Office of the President, 2003. Homeland Security Presidential Directive
- 5, Management of Domestic Incidents. Available online at http:/ /www.
whitehouse.gov/news/ releases/ 2003/02/20030228-9.html (March 8, 2008).

Federal Maritime Commission 2005. Federal Maritime Commission Chairman
Steven R. Blust, in prepared remarks at Sea Cargo Americas, May 12,
2005 http:/ / www.fmc.gov/speeches /newsrelease.asp? SPEECH _
ID=190&PRINT=Y)

Federal Register 1999. Executive Order 13112: Invasive Species. Office of the
President. Federal Register 64 (25):6183-6186.

FICMNEW, 2003. A National Early Detection and Rapid Response System for
Invasive Plants in the United States: Conceptual Plan. Federal Interagency
Committee for the Management of Noxious and Exotic Weeds. Washington.
http:/ /www.legislation.govt.nz/act/ public/1993/0095/latest/ DLM314623.
html?search=ts_act_biosecurity&sr=1 (April 9, 2008)

GCRIO 2002. US Global Change Research Information Office, fact sheet, online
at http:/ /www.gcrio.org/ocp2002/ OCP2002_sec2.pdf. Accessed 6/29/09.

82



Hobbs, Richard J.; Humphries, Stella E. 1995. An integrated approach to the ecol-
ogy and management of plant invasions. Conservation Biology. 9(4): 761-770.

IOPCE, 2005. Liability and Compensation for Oil Pollution Damage: Texts of
the 1992 Conventions and the Supplementary Fund Protocol, 2005 Edition.
International Oil Pollution Compensation Fund, London, 2005.

TUCN-ISSG, 2006. Global Invasive Species Database, entry for Aedes albopic-
tus, entered 2006. International Union for Conservation of Nature, Invasive
Species Specialist Group, accessed March 8, 2008 at http:/ / www.issg.org/
database /species/ecology .asp?si=109&fr=1&sts=.

Koch RL. 2003. The Multicolored Asian Lady Beetle, Harmonia Axyridis: A
Review of Its Biology, Uses in Biological Control, and Non-target Impacts.
16pp. Journal of Insect Science, 3:32, Available online: insectscience.org/3.32

Lonsdale, W. M. 1999. Global patterns of plant invasions and the concept of in-
vasibility. Ecology 80:1522-1536

MAF 2007 Policy for responding to pests and diseases (risk organisms) draft for
consultation, Sept 2007, retrieved at http:/ / www.biosecurity. govt.nz/files/
biosec/ consult/ draft-pest-disease-response-policy.pdf, 7/14/09

MAF 2008 Biosecurity New Zealand “About us- our organisation”, available at
http:/ /www.biosecurity.govt.nz /biosec/org

Maine 2006 Rapid Response Plan For Invasive Aquatic Plants, Fish, and Other
Fauna, http:/ /www.maine.gov/ dep/blwq/topic/invasives/rrp_partlfinal.
pdf and http:/ /www.maine.gov/dep/blwq/topic/ invasives/ rrp_part2fi-
nal.pdf

Maryland, 2005. Emergency Response Plan for Invasive Forest Pests. Maryland
Department of Agriculture and Maryland Department of Natural Resources,
Annapolis.

McNeely, J. (ed.). 2001. The Great Reshuffling: Human Dimensions of Invasive
Alien Species. IUCN, Gland, Switzerland.

Meissner, H., A. Lemay, C. Bertone, K. Schwartzburg, L. Ferguson, L. Newton.
2009. Evaluation of Pathways for Exotic Plant Movement Into and Within
the Greater Caribbean Region. US Department of Agriculture, Animal and
Plant Health Inspection Service, Plant Protection and Quarantine, Raleigh,
Jan 9 2009.

Meyers, J. M. 2008. Identification, Distribution, and Control of an Invasive Pest
Ant, Paratrechina sp., (Hymenoptera: Formicidae), dissertation submitted to
Texas A&M University, August 2008. Available online at http:/ /urbanento-
mology.tamu.edu/pdf/ meyer_dissertation.pdf, accessed July 29, 2009.

83



Minnesota 2007. Minnesota Emerald Ash Borer Response Plan. http:/ / www.
mda.state.mn.us/news/ publications/ pestsplants/ pestmanagement/eab_re-
sponseplan.pdf

Moore, C. G., and C. J. Mitchell, 1997. Aedes albopictus in the United States: Ten-
Year Presence and Public Health Implications, Emerging Infectious Diseases
Vol 3, No. 3, July-September 1997.

National Science and Technology Council 2009. The National Nanotechnology
Initiative: Supplement to the President’s 2010 Budget. Washington DC. May
2009. Accessed online at http:/ /www.nano.gov/NNI_2010_budget_supple-
ment.pdf, accessed June 29, 2009.

Natural Heritage Trust (2005) “Australian Emergency Marine Pest Plan
(EMPplan) — Control Centers Management Manual” , available at http:/ /
www.daff.gov.au/__data/assets/pdf_file/0005/75821 / emp-plan-oct06.pdf

Natural Resource Management Ministerial Council, Commonwealth of
Australia (2007) “Australian Weeds Strategy— A National Strategy for Weed
Management in Australia”, available at http:/ / www.weeds.gov.au/ publica-
tions/strategies / pubs/ weed-strategy.pdf

New Zealand Parliament (2008) New Zealand Legislation- Acts “Biosecurity Act
1993”, available at http:/ /www.legislation.govt.nz/ act/public/1993/0095/
latest/ DLM314623.html

NISC (National Invasive Species Council). 2001. National Invasive Species
Management Plan. National Invasive Species Council, Washington, DC.
Available at: http:/ /www.invasivespeciesinfo.gov

NISC (National Invasive Species Council). 2003. General Guidelines for
the Establishment & Evaluation of Invasive Species Early Detection &
Rapid Response Systems. Version 1. National Invasive Species Council,
Washington.

NISC (National Invasive Species Council). 2008. 2008-2012 National Invasive
Species Management Plan. National Invasive Species Council. Washington.

Northland Regional Council (2008) Pest Management Strategies available
athttp:/ / www.nrc.govt.nz/Resource-Library-Summary/ Plans-and-
Policies / Pest-management/Northland-Pest-Management-Strategies

NPS (US National Park Service), 2002. Inventory and Monitoring for Invasive
Plants Guidelines. Published on-line at http:/ / science. nature.nps.gov/im/
monitor/ meetings / FtCollins_02/InvasivePlants Workshop.cfm (June 2009)

84



Peveto, Kyle, 2008. “Crazy ant ready to take a bite out of Southeast Texas”
Beaumont Enterprise, Beaumont, Texas, July 1, 2008. Available online at
http:/ /www.beaumontenterprise.com/ news/local/crazy_ant_ready_to_
take_a_bite_out_of_southeast_texas_07-01-2008_21_20_01.html, accessed July
29, 2009.

Pheloung, P “Contingency planning for plant pest incursions in Australia” in
FAO (2003) Identification of risks and management of invasive alien species
using the IPPC framework, Secretariat of the Plant Protection Convention
available at http:/ / www.fao.org/ docrep/008/y5968e/ y5968e00.HTM

Pimentel, D., R. Zuniga, and D. Morrison. 2005. Update on the environmental
and economic costs associated with alien-invasive species in the United
States. Ecological Economics 52: 273-288.

Reaser J. K., 2006. Case study: Paratrechina ant invasion. In: Special report to
the EPA Office of International Affairs under the [IUCN-led project entitled,
Managing risks from the introduction of invasive species: focus on pathways
linked to international trade. TIUCN, Washington, DC

Reaser, ]. K. and J. Waugh. 2007. Denying Entry: Opportunities to Build Capacity
to Prevent the Introduction of Invasive Species and Improve Biosecurity at
US Ports. Gland, Switzerland: IUCN. 108pp.

Reaser, ]. K. and J. Waugh, 2009. Biosecurity, international trade and invasive spe-
cies: improving US capacity to assess risk. In International Journal of Risk
Assessment and Management, Vol 12, Issue 2/3/4/ 2009

South Florida Ecosystem Restoration Program, 2009. Cross-Cut Budget Task
Force Working Document. Miami, Florida. Available online at http:/ / www.
sfrestore.org / documents / Final%200ctober %202009%20Cross%20Cut%?20
Budget.pdf accessed 6/29/09

University of Maryland Medical Center, 2007. “Tribute to R Adams Cowley,
M.D.,” R Adams Cowley Shock Trauma Center, Accessed June 22, 2007.

US Congress 2000. Plant Protection Act, Public Law 106-224 (7 USC § 7701).
Available on-line at http:/ / www.aphis.usda.govbrs/pdf/ PlantProtAct2000.
pdf

US Congress 2002a. Agricultural Bioterrorism Protection Act of 2002 (7 CFR Part
331)

US Congress 2002b. The Comprehensive Environmental Response,
Compensation, and Liability Act, 42 U.S.C. §§9601-9675 (2002)

US Congress 2002c. Federal Water Pollution Control Act (Clean Water Act),
33 U.S.C. §§ 1251-1387 (2002)US Congress 2002d. Robert T. Stafford Disaster

85



Relief and Emergency Assistance Act, 93 Pub L No 288, 88 Stat 143 (1974),
(codified as amended at 42 USC §§ 121-5206, and scattered sections of 12
USC, 16 USC, 20 USC, 26 USC, 38 USC (2002).

US Congress 2007. Trade Secrets Act, 18 U.S.C. Chapter 93.

USDA (US Department of Agriculture) 2006. Strategic Plan for FY 2005-2010.
Department of Agriculture, Washington.

USDA /APHIS, 2007. Animal and Plant Health Inspection Service, Strategic Plan
(2007-2012). Rev. 7/27/2007. Department of Agriculture, Washington

US Department of Homeland Security, 2008. National Response Framework.
Department of Homeland Security, Washington.

US Department of Homeland Security, 2004. National Incident Management
System. Department of Homeland Security, Washington.

USDA Forest Service, 2004. National Strategy and Implementation Plan for
Invasive Species Management. FS-805. USDA Forest Service, Washington.

USDA Forest Service, 2005. The Early Warning System for Forest Health Threats
in the United States. Final Draft. USDA Forest Service, Washington.

USGS (US Geological Survey), 2003. Guidelines for Early Detection and Rapid
Response Systems. US Geological Survey, Washington.

Washington (2005) Early Detection and Rapid Response Plan For Aquatic
Invasive Species in Washington State. (2005). http:/ / www.psp.wa.gov / pub-
lications/ our_work/ protect_habitat/ans/main_ans/EDRR.pdf

Waugh, 2009. Trade Related Pathways to the Introduction of Invasive Species
in the Insular Caribbean. Draft of March 1, 2008. IUCN USA Multilateral
Office, Washington.

Westbrooks, R. G. 2004. New approaches for early detection and rapid response
to invasive plants in the United States. Weed Technology, vol 18, no 5, pp
1468-1471.

Westbrooks, R. G. 2006. Invasive Species: Prevention, Strategic Planning, Local
and State Level Partnering, and Leadership, in Setting the Road Map: A
workshop for developing Pennsylvania’s Invasive Species Management Plan
-Proceedings Document. Pennsylvania Sea Grant, Chester PA.

Wittenberg, R.; Cock, M.J.W. 2001. Invasive alien species. How to address one of
the greatest threats to biodiversity: A toolkit of best prevention and manage-
ment practices. CAB International, Wallingford, Oxon, UK. 228 pp.

WTO (World Trade Organization), 2008. World Trade Organization
Statistics Database (online), accessed Nov 28, 2008 http:/ / stat.wto.org/
StatisticalProgram /WSDBViewData.aspx?Language=E

86



INDEX

A

agriculture 1, 2, 14, 38, 59, 64, 74
crops 1, 14
Animal and Plant Health Inspection Service xv, xvi, 13-14, 17, 38-39, 41-42, 60-65,
67,69, 70
ants 69
APHIS. See Animal and Plant Health Inspection Service
Aquatic Nuisance Species Task Force 68,70
aquatic species 13, 41, 68, 75, 77
Australia 8, 29, 34, 35, 47-50

B

biosecurity 1-2, 4-5, 12-13, 36, 53-57, 69, 73, 79
birds 1, 59

C

capacity 12,13, 37, 39, 41, 55, 59, 60, 71-75, 78-79, 84
Caribbean 13, 59, 60, 61, 73, 85
Caribbean Safeguarding Initiative 61
Caribbean Invasive Species Intervention Strategy xv, 60
Caribbean Invasive Species Working Group xv, 59
CARICOM xv, 60, 77
commodities 2, 5, 38, 56, 64
compensation 13, 39
containment 11, 12, 27, 42,76
coordination 27, 37, 41, 64, 67, 68
Customs and Border Protection 14, 39, 41

D

diseases 1, 2, 12, 35, 56, 57, 61, 63, 64, 69, 71, 73, 76
Dominican Republic 61

E

early detection and rapid response 3-5, 11-17, 26-27, 36-41, 61, 63-75, 77, 79
economy X, 1, 2,4,5,11, 12, 38, 39, 40, 53, 59, 63, 69, 73, 79, 84
economic development 1
ecosystem services 1, 73
EDRR. See early detection and rapid response

87



Environmental Protection Agency 41, 67
evaluation 75

F

Federal Interagency Committee for the Management of Noxious and Exotic
Weeds 64, 67, 70
Federal Maritime Commission 59, 73
finance 3,71,77
Florida 37, 59, 60, 61
food security 1, 4, 73
food safety 12
Forest Service 41, 63-65, 67, 70
forests 1, 41, 63-65

H

Haiti 61

Hawaii 8§, 15

health 1,2,4,5, 14, 37, 39, 41, 53, 63, 73, 79
horticulture 14

Houston 35, 69

I

Idaho 26, 37

identification 11, 13-14, 29, 40, 42, 61, 66, 67, 74-79

inspection 2, 3, 5, 14, 16, 36, 41-42, 60, 69, 73-74, 76, 79

international cooperation 3, 4, 42

INTERPOL 3, 42

introduction 1, 12, 16, 35, 38, 59, 69, 73

invasion 1, 3, 11, 14, 39, 59

invasive species 2-5, 11-16, 17, 27, 36-40, 42-43, 59, 61, 63-64, 67-69, 73, 74-79

L

law

legal mechanisms 3, 13, 40, 41, 76
leadership 4, 67
Learning Networks 3, 42

M

Maine 15, 16
mapping 14
Maryland 11, 26, 65

88



methyl bromide 2, 38
Minnesota 12, 26, 30
monitoring 4, 12, 14, 38, 40, 64, 66, 68, 75

N

National Agricultural Library 63

National Invasive Species Council 37
Natural Resources Conservation Service 63
networking 43, 75,76, 78

New Zealand 8, 34, 45, 51-57

(@)

Oregon 15, 26, 65
ozone ix, 2
Montreal Protocol 2

P

Paratrechina 69

pathways 1,

pests 1-3, 5, 12, 14-15, 27, 35-36, 38-42, 57, 59-65, 70-71, 73, 75-76
phytosanitary 59, 63, 73, 77

ports 3-4, 12-13, 35-36, 39-43, 59-60, 65-66, 69-71, 73-79

Puerto Rico, 61

Q

quarantine 2, 41, 63, 69, 73-74, 76, 79
R

research 14, 36, 64, 66, 71, 74
risk 1-4, 12-14, 29, 39, 41-42, 53-55, 57, 59, 60, 65-68, 70, 73-74

S

sanitary / phytosanitary measures 59, 73

security 1,5, 14, 37, 39, 73

seeds 1

shipping 1, 59,73

surveillance 3, 14, 27, 37, 40, 56, 64, 65, 67,70, 71, 77
survey 14, 60

89



T

technology 1, 64, 75, 76

The Nature Conservancy 15

tourism 1, 14, 59

trade 1-5, 13, 36-37, 39, 42-43, 59, 69, 73-74, 75, 77-79
trade agreements 1

Trade Secrets Act 13

training 76, 78

transportation 3, 12, 41, 66

travel
air 1,2, 14

U

United States 1, 4, 29, 38, 59-60, 63-65, 69

US Department of Agriculture 12, 14, 59, 63

US Department of Homeland Security 12, 14, 24
US Department of the Interior 12

US Geological Survey (USGS) 13, 66, 67

utilities 14, 38, 71

\"

verification 11, 17, 66
vessels 79

W

weeds 14, 15, 27, 68
World Trade Organization 1, 56

90





