PURPOSE

Rapid response is essential when a new organism is discovered in an area and it displays a
high potential for developing into a nuisance species. At the request of the Western Regional
Panel, this document presents examples of successful responses and others that struggled; it
identifies factors that affect the probability of developing a successful response, and it identifies
common problems that may preclude success. This plan also presents a model system, which
functions via two organizations at the state level. The first organization is a statewide council.
Comprehensive statewide overview is essential to provide authority, establish priorities, and
provide adequate funding. The second organization exists within a state department and
specializes in on-the-ground projects. Finally, this document provides appendices, which
should be updated annually, that will help the field biologist find some assistance in responding
to a possible introduction.

Containment and eradication activities require focus and commitment, and they cannot proceed
efficiently in an environment of complex demands and uncertain requirements. The goal of the
model system is to create a consensus-driven decision process, but one where discussions
about general strategies occur before the arrival of a new invader. The council makes the
decision as to the general course of action when a nuisance species arrives. This decision
provides the on-the-ground manager clear goals to obtain. Because each situation tends to
include unigue conditions related to the species and the environment, this plan is general in
nature, and it does not attempt to address specific regional or national processes.

BACKGROUND AND RATIONALE

Aquatic nuisance species are organisms that create problems in and around the water. They
may cause problems for people directly, such as weeds that interfere with boating. They may
cause problems for the environment, such as weeds that overgrow a site and decrease oxygen
in the water when they decay. Often they do both, such as northern pike that devour threatened
native species as well as desirable game fish. While a native organism might occasionally
cause problems, this plan addresses non-native species. A non-native species is one that has
moved from its home range into areas where it never existed before. In most instances people
are responsible for moving these species, either intentionally or accidentally.

Aquatic nuisance species can cause severe problems. Available solutions are often expensive
and less than satisfactory. There are numerous examples, but a few will illustrate the scope of
the problems. 1) Hydrilla is a water weed, and it can reduce the flow of water in a canal by 90 to
95 percent. In Florida, the hydrilla infestation increased from 50,000 acres in 1992 to 100,000
acres in 1994, despite the state spending 6million a year for its control. The estimated cost to
adequately manage the infestation was about $11 million in 1992. By 1997, the cost increased
to about $15 million. 2) Another water weed, water hyacinth, can cause the shutdown of power
plants or pumps by blocking the water intakes. California spends about $5 million a year to
control it in the Sacramento Delta, where only a couple of thousand acres exist. 3) In the Great
Lakes, zebra mussels caused the shutdown of power plants and other facilities that move water,
and their sharp shells cut swimmers’ feet and caused beach closures. The mussel also has
suppressed native species, leading to a decrease in biodiversity. There is no method to control
zebra mussels over wide areas, although water and power utilities have implemented some
procedures to mitigate some of its impacts on their operations. These methods are expensive
and they do not eliminate the problem, so they must be employed on an ongoing basis. For
example, in response to a poll, 23 nuclear power plants indicated that they spent an average of



about $787,000 each on zebra mussel control between 1989 and 1995. 4) Beginning in 1999,
mitten crabs swarmed into pumping stations that supply water to much of Southern California.
The station operators could not keep the crabs out of special pens that separate fish from the
water flow so they are not forced through the huge pumps. In the pens, the moving water drove
the fish against the hard, sharp shells of the crabs, kiling many of them. These fish included
several endangered species. The stations spent several hundred thousand dollars on
equipment and alterations to keep the crabs out of the pens. The crabs have declined as a
problem in the fish facilities in the last few years, partly due to the improvements made to the
facility and changes in the way water flow is managed, and partly, the population has declined
after the very favorable environmental conditions in 1999. Surveys show, however, the
population has begun to increase again as the crab extends its range. As these examples
demonstrate, aquatic nuisance species often cause problems that continue year after year.

Aquatic nuisance species can cause large and ongoing costs when they invade new locations,
but those costs can be avoided if the species can be kept out of those new areas. This
approach of avoiding problems is the general concept behind a variety of programs. It was first
applied in public health with the old quarantine laws, and then in agriculture where it was given
the name “Pest Prevention.” Now the concept is being adopted to protect some natural
resources as well.

Rapid response is one aspect of pest prevention, which is generally considered to have the
following components: 1) keeping pests from entering the United States or restrict interstate
movement (officially termed “exclusion”); 2) searching to find any new infestations that get by
the exclusion screen (“detection,” which includes the ability to rapidly identify suspicious
organisms); 3) rapid response; and 4) public awareness. Rapid response involves assessing
the size of the infestation (“delimitation”) relative to the resources and tools that are available to
completely destroy or otherwise remove the infestation (“eradication”). Eradication is always the
primary goal of rapid response. Anything less than eradication means that the pest and the
problems it may cause are here to stay. In many cases, however, eradication may not be
feasible. This is particularly true in aquatic systems where detection and control are difficult and
pests may spread rapidly. Rapid response in these instances involves assessing which goals
are attainable and most cost effective. The final response may have one of several possible
goals, such as containing the problem entirely to a given area, or suppressing the population to
slow its spread, or, in some cases, learning to live with the problem.

LESSONS FROM RECENT RESPONSE EFFORTS

The three significant requirements for a successful eradication effort are: 1) access to the target
organism, 2) persistence of effort, and 3) adequate tools to control the populations. Any
response will have a higher chance of success where these requirements are easier to meet.
Conversely, in responses where these requirements are not adequately met, the chance of
failure will be high. Many interdependent factors influence whether the requirements for a rapid
response are met. Major ones include: funding and other resources, legal authority, will to act,
regulatory hurdles, interagency and public cooperation, experienced oversight, biology of the
pest, available control methods and size of the project.

Rapid response efforts are not new and lessons can be learned about the elements that lead to
success or failure by considering efforts that have proceeded relatively smoothly or not so
smoothly. Two recent efforts that have captured attention are the responses to a marine
seaweed (Caulerpa) near San Diego, California, and to an aquatic fern (Salvinia) in the lower



Colorado River near the United States/Mexico border. The two responses differed in their initial
success, but they both followed much of the same approach. Success differed due to
differences in the size of the infestations and environmental complications, as well as variations
in funding and perceptions of the seriousness of the threat relative to the costs of control.
Neither response provides an optimal model. As an example of a different approach, we will
also outline the response to hydrilla in California. California has a long successful history of
rapid response to new hydrilla invasions. The model system outlined at the end of this
document addresses the weaknesses pointed out by the examples.

Caulerpa in Coastal Southern California

Caulerpa taxifolia is a saltwater alga (a seaweed) that is native to tropical waters, where it
typically grows to small size and in limited patches. In the late 1970’s, the species became
popular in the aquarium trade because it is fast growing and decorative. The Stuttgart
Aquarium in Germany selected a clone of the species that seemed promising, and they
provided it to aquariums in France and Monaco. Around 1984, the clone apparently escaped
from an aquarium into the Mediterranean, and it rapidly spread from a patch of about one
square yard to over two acres by 1989. By 1997, it blanketed more than 11,000 acres of the
northern Mediterranean coastline. Genetic analysis suggests that all Caulerpa taxifolia plants in
the Mediterranean are clones of the original aquarium plant. In areas where the species
becomes well established, it forms a dense carpet that overwhelms and eliminates native
seaweeds, seagrasses, reefs, and other communities. In the Mediterranean, it harmed tourism
and pleasure boating, devastated recreational diving, and has had a costly impact on
commercial fishing by driving fish from the infested areas and by fouling fishing equipment. In a
1998 letter to Secretary of the Interior Bruce Babbitt, over 100 scientists and field biologists
expressed their alarm about the damaging potential of this plant.

On June 12, 2000, a biologist from a marine consulting firm noticed unusual seaweed in Aqua
Hedionda Lagoon in Carlsbad, California. Suspicious of the seaweed’s identity, the firm sent a
sample to a specialist who, on June 15, confirmed that it was identical in appearance with the
invasive Caulerpa. This was the first find of Caulerpa taxifolia in North or South America.
Although no one knows for certain, someone emptying an aquarium may have unintentionally
released the Caulerpa into the lagoon or contaminated container used for bait or other products
derived from the sea.

Once the plant was identified, the firm contacted a variety of agencies that address invasive
species, water, and wildlife issues, and discussions began about possible responses. Several
different groups began researching control possibilities by June 22. More importantly, the group
immediately launched into action guided by their earliest discussions. The local power
generator, which owns the lagoon, provided $123,000 to the project effort. The consulting firm,
under contract with the power generator, determined that the infestation consisted of about 0.5
acres of plants scattered over an area of about five acres. On June 28, representatives from
federal, state, and local agencies met and agreed to cooperatively develop a response.
Biologists from the consulting firm began initial treatments by June 29. The selected treatment
was to cover the patches with heavy tarps and pump in chlorine. By the end of June, the group
outlined an action plan that was released on July 12 as the Southern California Caulerpa Action
Team (SCCAT) Rapid Response Program. By then, the infested area within the lagoon had
been cordoned off and the local police and game wardens were helping enforce the closures.
In addition, intensive public outreach efforts had been initiated.



In the ensuing weeks and months, SCCAT continued to focus on eradicating the population and
reaching out to other public and private organizations. The local Regional Water Quality Control
Board declared Caulerpa to be a pollutant. They took the lead on the governmental side and
tapped their Pollutant Spill Emergency Fund to provide $700,000 for the project effort. Two
federal agencies contributed another $220,000. By September 18, all the known patches in the
lagoon had been treated.

In early August, another small infestation was found in Huntington Harbor, near Los Angeles.
The Regional Water Quality Control Board in that area also obtained $700,000 from its
emergency spill clean-up fund to treat that population, and they initiated delimitation and
treatment. Then SCCAT approached the California Legislature and obtained another $950,000
for continuing research on control methods, outreach and education, and detection beyond the
known infested areas.

The description of the response might give the impression that there was a strong central
authority, with a clear strategy and unquestioned lines of command from the outset. However,
in retrospect this was not the case. The group had a diversity of opinions and agendas and it
developed its strategies through a consensus approach. A different set of people spearheaded
the different components of the response on a voluntary basis according to their abilities.

Although there was a diversity of opinions on many topics, the group was tied together by the
conviction that eradication was the goal. There was a core of deeply concerned people who
dedicated themselves to the response even though they had many other duties. They settled
early on the most promising control strategies and they accepted that the treatment would
damage other organisms under the tarps, although the tarps limited the extent of the effects.
They identified one competent group to carry out the control operations and then everyone else
helped pick up all the other necessary activities that surrounded the response, such as
regulatory compliance, obtaining funding, interacting with other interested parties, and carrying
out public outreach. In this manner, the control team was able to focus on the actual destruction
of the pest without many distractions.

The response effort was fortunate in a number of ways. First, they were extremely fortunate to
be able to identify and tap a very significant fund, over $900,000, to treat an infestation totaling
a little more than one-half acre. By comparison, the California Department of Food and
Agriculture (CDFA) has a budget of about $1.5 million per year for its eradication program on all
its highest priority terrestrial weeds, occurring on over 800 sites covering over 7,000 acres.
They were also very fortunate that the infestation was small and contained in a privately owned
lagoon, so they could act without the difficulty of determining which agency had jurisdiction.
Finally, they were fortunate in that no endangered species occurred in the lagoon and that some
of the regulatory agencies embraced the threat and actively participated in the response.

Salvinia in the Lower Colorado River

Salvinia molesta is a small, Brazilian fern that floats upon the water. Unfortunately, its growth
rate, ease of spread, and tendency to clump more than make up for its small size. In favorable
conditions, a population will double in a week or less. For example, eight plants became
established in a one-fourth-acre spring-fed pond in Moselle, Mississippi. Six weeks later they
had covered the water's surface. Mats of salvinia commonly cover the water surface completely
and may reach up to three feet in thickness. These mats destroy native habitats in several
ways. They compete with and shade out native vegetation, completely cutting light to the water.
The mats prevent oxygen in the air from entering the water, and dying salvinia drops to the



bottom where it consumes the remaining dissolved oxygen as it decays. The most notable
change in the landscape is the obliteration of open water, such that migrating birds may not
recognize or stop at water bodies covered with salvinia. Salvinia also directly affects people
when it clogs water intakes, which interferes with irrigation, municipal water supplies, and
electrical generation. The floating mats also provide excellent habitat for mosquitoes, and
anglers abandon once-popular fishing spots because there is no open water to fish.

Despite all the problems it can cause, salvinia is an attractive plant in small quantities. With the
current interest in water gardens, it has sometimes entered the nursery trade and been offered
for sale as an ornamental. In most cases where infestations have been found in public
waterways, salvinia has been offered for sale at nurseries in the state.

There already were well established infestations of salvinia in Florida, Louisiana, and Texas,
and the word was spreading about the seriousness of the potential problem when, on
August 4, 1999, a biologist for the United States Fish and Wildlife Service (USFWS) noticed
thousands of free-floating plants on the Colorado River as it passes through the Imperial
National Wildlife Refuge, about 25 miles north of the United States/Mexico border. The plants
were quickly confirmed to be salvinia. On August 20, over 50 agency representatives and other
interested people attended a meeting to consider the situation and plan a course of action. The
USFWS was identified as the lead agency for the project. The group decided to quickly and
cooperatively expand the search for the plant, and they completed the delimitation survey by
September 15, when a second planning meeting occurred. The survey showed that the plants
were scattered along 35 miles of the main river channel, 25 miles of the “old” river channel, and
about 26 miles of drainage ditch coming from the northwest near the vicinity of Blythe. The
ditch was clearly the headwaters of the infestation. The infested area included two federal
wildlife refuges and habitat of two endangered fish and two endangered birds. One of the birds,
the Yuma clapper rail, regularly uses emergent vegetation such as bulrushes and cattails.

At the second meeting the group established a task force and encouraged all land managers in
the infested area to undertake “...whatever actions they could to control salvinia within existing
and pertinent regulatory constraints,” while the task force began development of an Action Plan.
The CDFA agreed to begin treatments in the ditch. By October 13, the group had prepared a
“program plan” that discussed the issues related to the infestation, control options, and factors
affecting the selection of controls. The group intended the program plan to lay the foundation
for the Action Plan, along with recommendations from a Science/Management Advisory Panel.
The Panel consisted of five experts in aquatic plants and their control from across the United
States. They visited the infestation on October 13 and 14, and recommended in their
November 1 report that the response be “...a comprehensive, integrated and aggressive control
program whose objectives are...to eliminate (their emphasis) populations in the river and all
waters of the Western states.”

Momentum for an all-out eradication program failed to materialize. Serious environmental
concerns created a difficult situation, because two wildlife refuges, four endangered species,
and major water supply all required special consideration. Although the USFWS took on the
role of lead agency for the response, a variety of agencies have jurisdictions along the river, and
there was no consensus about an overall approach to treatment throughout the infestation. The
institutions that became involved all had difficulty finding funds, and as a result, the resources
were not sufficient to provide a dedicated project manager, other staff, and necessary support.
Everyone involved tried to participate in the response in addition to all his/her normal duties.
Part of the difficulty for the federal agencies was that any use of their funds for herbicide
treatments would likely trigger the need for an Environmental Impact Statement, with the



attendant delays. Another factor was that biological control holds out hope for a less painful
option. In some parts of the world, a Brazilian weevil, highly specialized for feeding on salvinia,
has provided very effective control. In addition, for some unclear reason, but probably related to
water chemistry, salvinia has not thrived in the Colorado River itself, although it does well in the
ditch. These latter two factors made the situation appear less threatening, reducing the
incentive to eradicate.

The consensus of the group was to eradicate the infestation in the ditch by mechanically
removing plants and associated obstructions from the banks and when necessary treating the
salvinia with herbicides. The group also supports public outreach as a high priority. Once the
infestation in the ditch is eradicated, the group hopes that the population in the river will lessen,
but the next steps are unclear. No Action Plan has been produced, although a draft was
circulating as of March 2001 and the hope was to finish it during the summer.

A Summary of the Response to Caulerpa and Salvinia

The approach used in the two responses was very similar. Someone found an infestation
because of heightened public awareness and he/she sent a sample to an expert. Once the
problem was confirmed, different agencies and local groups that might be affected or could
assist in the response were contacted. Representatives of the interested parties met to
consider the situation. Delimitation proceeded quickly while the control options were quickly
reviewed with input from expert biologists and managers. At this point, the two responses
diverged radically, although the potential threat from both species was extremely high. The
difference in response was not due to the approach; it was different because of differences
between the groups themselves and in the difficulty of the situations facing them. No
mechanism was available to resolve those difficulties promptly and definitively.

Hydrilla in California

Hydrilla is a submersed aquatic plant native to the warmer areas of Asia. Its growth habit allows
it to compete effectively for sunlight and it will establish in an area and crowd out native aquatic
plants. Hydrilla is very efficient at reproducing and maintaining itself, even during adverse
conditions. For example, if a stem fragment has even a single whorl of leaves, almost
50 percent of the time it can sprout a new plant and each plant can produce a new population.

Hydrilla causes major impacts on water use. In drainage canals it greatly reduces flow, which
can result in flood damage. In irrigation canals it cuts water delivery and clogs pumps. Hydrilla
can severely interfere with boating and swimming and it can adversely impact fish populations.
For instance, largemouth bass begin to suffer when hydrilla covers more than 30 percent of a
water body. The economic impacts to real estate values, tourism and user groups can be
staggering. For example, an economic study on Orange Lake in North Central Florida showed
that the economic activity generated by the lake was almost $11.0 million per year. In years
when hydrilla completely covered the lake, these benefits were almost completely lost. Cost of
hydrilla management is also extremely high, as was described in the introduction.

Hydrilla has been discovered in California a number of times. California law declares hydrilla a
noxious weed and charges the director of the CDFA to “...immediately investigate the feasibility
of eradication. If eradication is feasible, the director shall perform the eradication...taking those
steps and actions the director deems necessary” (California Food and Agriculture Code 6048



and 6049). To date, the agency’s response to hydrilla has been aggressive and persistent, with
good success.

For example, hydrilla was discovered in the irrigation system of the Imperial Valley in 1977. The
CDFA initiated chemical and mechanical treatments in cooperation with the county and the
Imperial Irrigation District, and they initiated a research program on other treatment methods in
cooperation with a number of state and federal agencies, including the University of California.
Despite the initial treatments, by 1988 over 600 miles of canals were infested and flow in some
was reduced 90 to 95 percent. The method that led to the collapse of the infestation was when
they were able to introduce sterile triploid grass carp into the system after their research
program had satisfied the California Department of Fish and Game that the fish were sterile and
would not become a problem themselves. Stocking began in 1988, and by about 1998 the
program had reduced the population to a handful of plants each year in isolated canals and
drains. The stocking and survey system continues today to suppress any remnants of the
infestation and to provide general weed control.

In another large infestation, 26 miles of the Chowchilla River and the upstream end of Eastman
Lake were found infested in 1989. Over 100,000 visitors used the lake each year but the CDFA
guarantined and closed the lake, lowered the water level and treated the infested lake bottom
with a soil fumigant. After follow-up treatments with aquatic herbicides, the lake was re-opened
to visitors in 1992. As for the river, fortunately it runs low much of the year, which allowed
effective treatment of the infestation. With chemical treatments, digging, and dredging, the
population of plants in the river was reduced to 6,500 in 1993, to less than 50 in 1998 and five in
2001. Eradication work continues, mostly depending upon physical removal of the plants by
hand pulling and dredging. No plants have been detected in 2002.

In still other smaller infestations, the CDFA has gone so far as to fill in ponds. For example, in
1985 hydrilla appeared in a series of ponds within a few hundred feet of the Sacramento River
in the Redding area. This infestation presented such an extreme threat to the state that the
Governor’'s office declared it an emergency. The CDFA buried three small-infested ponds
inside the levees during the course of that eradication program.

The most challenging infestation in California has been the one in Clear Lake, a shallow, warm,
murky, natural lake of about 43,000 acres, approximately 60 miles north of the Bay Area. The
shore of the lake is heavily developed and lake-related recreation is a major source of income
for the area. Hydrilla was discovered in the lake in 1994, but the CDFA did not restrict access to
the lake to avoid the economic disruption the restriction would have created. The CDFA crews
surveyed and marked off the infested locations and began a public awareness program to
prevent the spread of the weed, as well as initiating regular treatments with copper and later
with fluridone when it became available. The number of plants has been greatly suppressed but
small new infested sites continue to appear at the rate of one to approximately two per year,
probably as a result of fragments from already infested sites. With persistent effort, however,
the hydrilla has begun to disappear from many of the previously infested sites, and eradication
appears to be within grasp.

The responses to hydrilla have been successful for a number of reasons. California law gives
the CDFA a clear mandate and they make the eradication of hydrilla a top priority. They
dedicate a crew to major infestations and even in small infestations a knowledgeable biologist
will guide the work. They will use all available control methods and they support work to
develop new ones. They are persistent, they cooperate with anyone interested in helping with
an eradication campaign, and in general, they have received good support from the community.



The law that gave them their authority provided few funds, but they have always been provided
adequate funding, though it sometimes comes from a variety of sources. Nonetheless, the
program faces the same kinds of problems that beset many agencies. For instance, much of
their funding sunsets in the next few years and they must begin the process of renewing those
resources. Similarly, in the last several years the agency has felt more pressure from
environmental hurdles and the costs they may bring.

ELEMENTS INFLUENCING SUCCESS OR FAILURE OF A RESPONSE

The above examples illustrate some of the elements that influence the success or failure of a
response. Other elements may be found in other analyses of rapid response. For example, the
excellent document, “A Rapid Response Toolbox: Strategies for the Control of ABWMAC Listed
Species and Related Taxa in Australia” (The Toolbox), could serve as a model for general
planning for rapid response, although it is specific to marine organisms. This document may be
found at www.marine.csiro.au/CRIMP/reports/Toolbox.pdf. = The Toolbox goes beyond the
scope of the present document by outlining possible controls for a wide array of taxonomic
groups but in its introduction, the authors analyze several other recent responses to invasive
species, including the eradication of Mytilopsis sallei, a relative of the zebra mussel, from three
isolated marinas. They explore the factors that influence the decision to eradicate and the
factors that affect success once the decision is made.

Influences on Success

Once the numbers of pests expand beyond the level where they can be individually removed,
one of the main problems for eradication is a lack of highly specific control techniques.
Optimally, a control method should be highly selective for the target pest, cost-effective, easy to
use and have no long-term negative effects on the environment or non-target species. Highly
specific controls usually require detailed knowledge of the particular physiology, habitats and/or
ecology of the target pest. Such detailed knowledge about an aquatic, invasive species is rarely
available, even for the most widely recognized problem species. However, eradication
technologies need not be as specific if their impacts on non-target species can be minimized in
some way, such as when they are limited to a restricted area or have transitory effects that
allow recovery.

The authors of The Toolbox state that eradication requires: early detection; a supportive legal
framework; a capacity to act (requiring suitable funding and local/national support); an ability to
guarantine the infested area if necessary; and the tools to eradicate the isolated population. In
the successful eradication of the zebra mussel relative, other factors that contributed to the
success included: rapid initiation of control efforts; legal capacity to enter, modify, or eliminate
infested property; small water bodies isolated from the local marine environment; ability to track
exposed vessels; and pre-existing information on chemical treatments for related taxa.

Interestingly, at the time The Toolbox was written, the authors believed that the Caulerpa
response in San Diego was likely to fail, citing little pre-existing knowledge on control of the
species, no clear lines of authority, no ready source of funding, and a lack of appropriate
permits, all of which were true. Only by good cooperation and hard work were these problems
avoided. Progress could still be in jeopardy if cooperation and focus break down among the
many parties in the group, most of who have a full range of duties to perform outside the
response.



The Decision to Eradicate

In making the decision to eradicate, the authors of The Toolbox note that, with current available
control methods, eradication is generally feasible only for small populations. Such populations
generally represent an early stage in the invasion of a new area by a non-native species. An
eradication program occurs in an environment of diverse laws and regulations, where private
and public organizations, government agencies, industry, interest groups, and private
individuals all interact. These interdependent groups often have differing interests. The limits of
what can be achieved in an eradication program are set by available technology, and often
some groups create the demand for a treatment technology while others oppose its use.
Further, there is rarely time to gather enough information to accurately and objectively estimate
the costs and benefits of a particular eradication attempt, particularly if there is no history with
the target species. The decision to attempt eradication of a non-native pest can be difficult, as it
may require balancing conflicting social, political, and legal issues in a situation where good
information is likely to be scarce. A number of factors influence the decision.

Factors to Consider When Deciding to Eradicate

A. Is there knowledge of the risk of reintroduction, and is the risk low enough to justify
eradication?

B. Taken overall, can controls be initiated rapidly?

1. Was the invasion detected early? That is, the infestation is small and there are only a
few locations?

2. Was the invader rapidly and accurately identified?

3. Isinformation on species biology and management quickly available?

4. Are treatment methods available?

5. Are there serious environmental issues or regulatory hurdles that will lead to delays or
greatly increase the cost of treatment?

6. If permits are needed, can they be obtained in a timely fashion?

7. Has the species been prioritized for response and is there a pre-existing action plan?

C. Taken overall, is there a will to act?

1. Are there decision-making procedures and structures with the power to determine
whether eradication should proceed, how, and who should fund it?

2. Has there been a clear assessment of technical, field, administrative, funding, and legal
resources available for an eradication campaign?

3. Isthere acceptance of the need to proceed on the best information available?

4. Is there acceptance of short-term, local impacts in return for long-term, wide-area
benefits?

5. Is there acceptance that the “no action” response has serious impacts and is a poor
option?

6. Do a preponderance of the agencies (and their staff) feel they have a clear responsibility
to act, or does one agency have a clear mandate and authority to act?

7. s there recognition and acceptance that the eradication effort can be a long-term effort,
almost always taking years in the case of plants or other organisms with resistant resting
stages?



D. Taken overall, is organization adequate?

1. Is there an ability to quarantine the infested area?

2. Is there a capacity to survey, to determine whether the pest is restricted to the
guarantine area?

Will program staff with experience in pest management and eradication be assigned to
direct the control efforts and monitor results?

Are funding sources adequate and of sufficient duration?

Is there effective collaboration among the parties carrying out the effort?

Is there regional collaboration where infestations cross jurisdictions?

Are there provisions for monitoring in order to modify, expand, or end an eradication
campaign?
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E. Other factors

1. Isthere support for the effort by affected parties, including the public?
2. Is there effective outreach and education for both the public and government decision
makers?

Clearly, many of these factors are related but they all bear on ready access to the target,
availability of adequate tools, and the ability to persist in the effort long enough to achieve
eradication.

In the current sociopolitical environment in the United States, the initiation and success of a
rapid response can depend strongly on the extent of the infestation, ease of control, and the
groups involved in the response. If the general requirements that are needed to initiate an
eradication program are anticipated and preparations are made to meet those needs, the initial
response can be implemented in an effective and timely manner. For example, in agriculture,
the responses to some pests such as the Mediterranean fruit fly in general or the gypsy moth
and hydrilla in California, are often aggressive and effective though they are not without their
opponents at times. In the realm of aquatic nuisance species, an excellent example of a
beginning in this direction for the Western Region outside of California is the hydrilla prevention
plan for Oregon entitled, “Hydrilla Management in Oregon: Options, Obstacles, and Required
Action” (Appendix 3). The pests mentioned above are well-recognized pests with a history of
responses to them, so more information is available for them. In the introduction of a more
novel pest, each situation is likely to be unique. There may be a large variety of unknowns with
no distinct treatment options.

UNDERTAKING A RAPID RESPONSE

A rapid response program is a variation of an integrated pest management program. The major
difference between a rapid response program and a pest management program is that the goal
of rapid response is to reduce the population to zero (eradication), where the goal in pest
management is to maintain the population below an economic threshold (the point where
potential damage outweighs the cost of control). Also, an eradication program is based upon an
intentional trade-off of short-term, localized impacts for long-term, wide-area benefits; so, an
eradication effort may require accepting higher levels of non-target damage than a pest
management program. Eradication programs become less desirable as they require more
widespread treatment and cause longer-term damage.
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The elements of a basic rapid response are relatively straightforward. The usual steps in a
basic response to a known threat are: 1) rapid confirmation of the identity of a suspicious
organism; 2) survey (delimitation) to determine the extent of the infestation; 3) quarantine of the
infested area if possible; 4) a very quick review of the available control options to choose the
one best suited for the treatment conditions; 5) application of the chosen control options, with at
least a visual evaluation of the results on the target and non-target species; and 6) modification
of the control strategy as indicated by the results (sometimes called “adaptive management”).
For a less well-known pest, there would be additional steps. Once the pest was identified, a
rapid literature survey of the biology and control of the organism might be needed, as well as
quick tests of the potential control options to identify the most promising ones. The first
applications of the chosen options might be made on a limited basis with at least a visual
evaluation of the results on the target and non-target species to check that the treatment works
as expected. The treatment might be modified as indicated by the results of the early
applications or experiments and then general application would begin with continued evaluation
and modification as before. Some of these steps can be progressing at the same time.

Eradication efforts run the gamut from destroying a handful of individuals in one small spot to
applying controls over large areas against millions of organisms. As the size of the population
and area increase, complexity and cost increase rapidly, and the chance of success falls.
Because of the rapid increase in impacts and complexity, it is important to catch an invasion
when it is small and can be treated more or less as a part of normal maintenance operations on
a property. Large responses invite multiple agendas and all the difficulties that often attend
them. The best situation is where a land manager recognizes a potential problem early and
either takes care of it personally or enlists the advice and aid of the single agency that has the
greatest interest in seeing the pest eradicated. This situation is common for terrestrial weeds in
cases where a local biologist or manager is aware of a potential threat. Unfortunately, it is much
less likely in the realm of aquatic nuisance species because of the mobility of the species, their
cryptic natures, the open nature of many water bodies, and the extreme value and sensitivity of
water habitats.

In almost all situations involving aquatic nuisance species, the circumstances of the response
will probably be complex. In a complex situation, the elements of a response that need to be
considered include:

1. Authority, leadership, and organization (that is, who has the legal ability to act, as well as

who has the operational capability)

Coordination and cooperation among the different parties

Funding, resources

Quarantine establishment and enforcement

Environmental regulatory compliance: obtaining permits, developing documentation

Public awareness and education; outreach to affected property owners and parties

Delimitation survey (possibly also widespread detection survey) and mapping; evaluation of

risk of spread

Review of knowledge on biology and controls; convening a

science/management/environment advisory panel; research and technology transfer;

identification of potential treatment methods

9. Implementation of eradication methods, including persistent survey and treatment to ensure
eradication

10. Treatment assessment and adaptation. Accountability for progress towards eradication.

Noosrwd
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11. Environmental monitoring
12. Restoration/mitigation

As was shown by the salvinia and caulerpa examples, a response generally begins when a
biologist or land manager, who is going about his/her other business, happens to notice
something unusual and sends a sample to a university, museum, agriculture department, or
other public agency to have it identified. Eventually, either the field or the lab person finds a
responsive person in some agency. In a complex situation, a number of agencies and
interested parties come together and try to organize a response. Often it is a challenge to find
an agency with clear authority, or, even better, the mandate and resources to respond to the
introduction. As a result, the group tries to identify a lead agency and resources in an ad hoc,
non-binding fashion. Either intentionally or not, they will also address some of the response
elements listed above, often embodying the results in a consensus-based action plan.

OTHER RECENT EXAMPLES OF GENERAL RESPONSE PLANS

As this pattern holds quite frequently in responses to non-agricultural invasive species, there
have been efforts to formalize this process. For instance, in July 2001, the National Caulerpa
taxifolia Conference proposed the following model for cualerpa:

Discovery of new infestation

Report/Notice to Agency

Agency contacts others that should be notified (agencies with jurisdiction or regulatory authority,
stakeholders, local experts)

Convene Science Paneﬁ‘ive to seven members)

Localized resource meeting/site visit and review (attended by Science Panel, Agency and
appropriate others)

Science Panel meeting to discuss problem and develop a statement of facts and anticipated
direction

Public meeting to do presentation on problem, Science Panel introduction and release of
statement, and takeﬁjblic input/comment

Science Panel issues report to Agency

They further stated that the Science Panel might be reconvened to do peer review of the
eradication program or recommend new treatment options as they become available or as
needed. The panel members should include experts on biology of the species in question, on
the ecology of the habitat under invasion, on invasion ecology, and on eradication and
management methods.
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A model with a somewhat broader view came out of the National Giant Salvinia Conference in
March 2001:

1.

9.

Set up a standing incident command structure (ANS Council) with representatives from state
and federal agencies, environmental organizations and universities. This body will be
responsible for establishing a general response structure for their state in advance of an
infestation and responding appropriately when detection is reported [to] the lead entity.

General Response Structure:

¢ |dentify who will be notified of reports.
¢ Identify who will do the identification of organisms.
o Develop procedure to determine whether or not a rapid response will be undertaken.

Set up an Emergency Response Fund dedicated to supporting the activities deemed
necessary by the ANS Council.

If a report is taken and the General Response Structure is followed and rapid response is
necessary:

Organize Task Force: Include local parties interested/affected by infestation
Delimitation Survey: Extent, source, site ownership, resource needs, and
regulatory needs.

Use all information to evaluate options — convene a Science/Management Panel

Develop Action Plan

Pertinent Topics: Treatment Plan; Media Plan; Outreach/Education Plan; Research
Needs; Intercepting Pathways; Monitoring Plan; Regulatory
Compliance

Obtain resources needed to implement Plan
Implement Action Plan
Monitor effectiveness and impacts of treatments

Modify approach if indicated by monitoring program

The salvinia model anticipates many of the problems identified in this document and addressed
by the model system. Many other recent documents on pest prevention routinely identify the
same sets of concerns about exclusion and rapid response capabilities as they currently stand.
Clearly, except for some agricultural pests or other pests of long-standing importance, pest
prevention currently has a number of weaknesses. These weaknesses begin with exclusion,
which is outside of the scope of this plan. Beyond exclusion, the problems begin with detection
capabilities, which are extremely important to success in rapid response. In rapid response
itself, the problems center on a lack of clear authority, funding, resolution of environmental
issues, and planning. These are problems that have been recognized at the national level and
they have been identified as issues in the “National Invasive Species Management Plan”
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released by the National Invasive Species Council in November 2000. The Council is a
Cabinet-level group created by President Clinton’s Executive Order of February 3, 1999.

THE MODEL SYSTEM

The model system proposed here attempts to address the weaknesses that have been
identified in current rapid response efforts. It uses a two-level approach, both organized within
the state government. The first level works on a statewide basis to address authority, policy,
funding, and priorities. The second level addresses the details of implementing specific
projects, particularly the need for experienced supervision. Either embodied in this structure or
through a separate fund, adequate resources for responses also need to be available on short
notice because new introductions are unpredictable. The goal of this approach is to create a
system where, for a given introduction, the question of whether to eradicate is decided at the
outset or even prior to introduction and if the decision is to eradicate, then all aspects of the
eradication are provided for. The system should address the response elements listed above
(page 11), which currently are typically addressed in an ad hoc action plan developed by a
volunteer group as the response unfolds.

In the model system, a state creates a statewide aquatic nuisance species (or invasive species)
council through legislation. The members of the council should come from the departments that
might have a concern in a rapid response. They should be executive level or their designee in
order that the results of their deliberations will carry weight down to the staff level. The council
should include representatives of the major departments responsible for the resources that are
threatened by invasive species or that may have responsibility to weigh the effects of control
actions. Such departments should include those responsible for agriculture, fish, game, water,
or other biological resources, as well as the departments responsible for pesticide regulation
and other potential impacts, such as channel modification. The counterparts of these state
representatives in the regional federal government might also be on or associated with the
council because federal issues and funds are often involved in a response. Finally, some
members of the public should be on the council, representing landholders, affected industries
such as aquaculture and water conveyance, and environmental concerns. The goal is to create
a board that will consider the ramifications of a response and whose decisions will represent a
broadly supported determination of the best option.

This council identifies priority species, outlines general response goals for each species,
reviews authority for actions, and broadly addresses the means to resolve environmental issues
that may arise during a response. In the list of response elements (page 11), the council should
address authorization, organization, collaboration, and funding (Response Elements 1, 2, and
3), the general aspects of quarantine, environmental compliance and documentation, and public
awareness and outreach (Response Elements 4, 5, 6), and possibly the general aspects of
environmental monitoring and restoration (Response Elements 11, 12). Most of the work should
be done at the staff level and most situations and issues may be resolved there as well, but the
council should identify and provide advice related to major policy and funding issues on a
regular basis, and members of the council should be available for deliberating on and deciding
difficult or controversial situations.

At the level where projects are implemented, either a single state department should be
identified as the operational leader for all responses, or different situations or taxa could be
assigned to different agencies. Only a very few agencies should have operational capacity,
however, to avoid confusion and ambiguities. Ultimately, on any given eradication project, only
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one agency should have final responsibility and authority. The operations department could
either develop treatment expertise in its own structure and carry out control operations itself or it
could develop a network of contractors to carry out work under its direction, as long as the
department has experienced professional staff to evaluate the results of field operations and
make any necessary modifications to control strategies. The operations department would have
responsibility for developing the details of the response to any particular infestation and
planning for new introductions, subject to the guidance of the state council. The operations
department would address delimitation survey, development of treatment methods,
implementation of eradication methods, and treatment assessment and adaptation (Response
Elements 7, 8, 9, and 10). They would also address the technical aspects of resources needed
for the response, quarantine, and public outreach and awareness and education (Response
Elements 3, 4, and 6) that are specific to the situation. The operations department may also
address the technical aspects of environmental compliance, environmental monitoring, and
restoration (Response Elements 5, 11, and 12), or they may require assistance from other
departments that specialize in these fields.

South Carolina provides one model of a coherent system to manage aquatic nuisance plants.
The South Carolina Legislature established three interlocking entities in their system: the
Aquatic Plant Management Council, the Aquatic Plant Management Program, and the Aquatic
Plant Management Trust Fund. The Aquatic Plant Management Council is composed of
representatives from state agencies with water resource management responsibilities, Clemson
University, and the Governor's Office. The Water Resources Division of the South Carolina
Department of Natural Resources chairs the Council. The Council provides interagency
coordination and serves as the principal advisory body to the South Carolina Department of
Natural Resources on all aspects of aquatic plant man