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ABSTRACT

This chapter focuses on emergency response following an initial detection of an invasive plant pest or
foreign animal disease (FAD) as well as the regulatory authority utilized to initiate a response. Many
emergency responses will be associated with crops and livestock on farms and ranches while others
may involve nurseries, forests, wildlife, and exotic animals in various urban and rural locations. The
incident command system framework is typically utilized to organize response efforts. Standard response
preparedness and mobilization will be discussed with a consideration of the multitude of internal and
external influences that can impact the strategy and tactics used during an outbreak. Sources of emer-
gency funding and the critical need to manage public perception and information are also explained.

INTRODUCTION

Emergency response to animal and plant disease outbreaks encompasses much more than eliminat-
ing an infectious agent or pest. Responses are rapidly changing and complex, often involving multiple
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organizations. Decisive actions must be taken to contain, control, mitigate, or eradicate invasive pests
and infectious agents. Emergency preparedness well in advance of a disease incursion supports rapid
detection and diagnosis, mobilization of emergency personnel, treatments and recovery. Responses must
be conducted in an environmentally sensitive manner with the cooperation of impacted industry and
community stakeholders.

Emergency responses are carried out in a variety of rural and urban locations. Depending on the agent,
control efforts may focus on a single type of operation such as a farm or ranch while other responses
concentrate on a wide variety of locations ranging from nurseries to urban forests, warehouses and even
suburban backyards. Millions of taxpayer dollars may be spent to protect livestock, crops, poultry, trees,
wildland plants, grains or spices. In addition, the protection of human health cannot be overlooked. Ac-
cording to the Centers for Disease Control and Prevention, scientists estimate that more than six out of
every ten known infectious diseases in humans can be spread from animals, and three out of every four
new or emerging infectious diseases in humans come from animals (United States Centers for Disease
Control, 2017).

Each response is unique and can be quite different even for the same disease or pest dependent on
timing, location and other factors. In most cases, responding regulatory agencies, industries, and other
groups organize utilizing the Incident Command System (ICS). The ICS structure creates a highly
flexible yet systematic framework from the initiation of a response through to its conclusion. During a
complex response, Incident Management Teams plan and guide activities within each ICS functional
discipline which allows responders to focus on assigned tasks. There are a multitude of internal and
external influences that determine the effectiveness of a response and how leadership approaches deci-
sion making. To succeed, emergency responses need to be accepted by the communities they occur in
or impact. Communication and understanding public perception can be among the most challenging
aspects of a response.

In this chapter, we describe emergency response processes for animal and plant disease outbreaks
used in the United States (U.S.). However, similar response protocols are used globally, especially in
areas with relatively advanced biosecurity systems including Australia, New Zealand, Canada, the United
Kingdom, and France. However, outside of these nations, most countries do not have the resources and
infrastructure to train and use ICS. Many international non-governmental organizations like the Food and
Agriculture Organization (FAO), Red Cross and Red Crescent use the ICS and foster its basic concepts
and structures in countries where they are active and respond or provide aid. The FAO has produced a
series of locally relevant response guidance documents, termed Good Emergency Management Prac-
tices (GEMP) for use by developing country governments responding to animal disease outbreaks. The
principles and practices inherent in the ICS are even more important when the responding entity are
resource restricted.

AUTHORITIES FOR RESPONSE

The authority to initiate and conduct emergency disease response activities can be complicated as fed-
eral, state, tribal and local jurisdictions may overlap. All levels and types of government may influence
response decisions because these entities often have regulatory and legal responsibilities requiring them
to be involved in the decision to initiate a response and to support and manage tactical response actions.
In the U.S., the Code of Laws of the United States of America (USC) and the Code of Federal Regula-
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tions (CFR) are codified authorities representing different stages of the legislative process. The USC
provides the general and permanent statutes of the United States, which are passed by Congress and
signed by the President. Executive branch agencies then interpret the USC, developing detailed regula-
tions in the CFR. The CFR is developed through a public rulemaking process (United States Department
of Agriculture, Animal and Plant Health Inspection Service, 2016b).

For plant disease incidents, the Plant Protection Act (PPA) (Title I'V., Pub. L. 106-224, 114 stat. 438.7
USC 7701-7772) provides the Secretary of Agriculture the authority to initiate an emergency response.
The PPA and emergency declarations, codified in Federal regulations, serve as the foundation for flexible
programs for protecting the United States against exotic plant pests. The United States Department of
Agriculture (USDA) has broad authority to take actions against threatening pests and to promulgate or
modify existing regulations when necessary. The PPA provides the authority to regulate the movement of
plant pests and their carriers, into or through the United States and to take emergency measures pending
promulgation of quarantines and regulation (USDA Animal and Plant Health Inspection Service, 2010).

In a foreign animal disease (FAD) incident response the USC and CFR provide policy, via statutes
and regulations, for the USDA. Interim regulations can be implemented—in the event of an outbreak—to
prevent the spread of disease (United States Department of Agriculture, Animal and Plant Health Inspec-
tion Service, 2016¢). The Animal and Plant Health Inspection Service (APHIS) receives its permanent
and general regulatory authority for a FAD response from the Animal Health Protection Act (AHPA)
7 USC 8301 et seq. The AHPA enables the U.S. Secretary of Agriculture to prevent, detect, control,
and eradicate diseases and pests of animals, including foreign animal and emerging diseases, in order
to protect animal health, the health and welfare of people, economic interests of animal agriculture and
related industries, the environment, and interstate and foreign commerce in animals and other articles.
The term “animal” means any member of the animal kingdom except a human (7 USC 8301-8302). The
Secretary is specifically authorized to carry out operations and measures to detect, control, or eradicate
any pest or disease of livestock, which includes poultry (7 USC 8308) and to promulgate regulations
and issue orders to carry out the AHPA (7 USC 8315). The Secretary may also prohibit or restrict the
importation, entry, or interstate movement of any animal, article, or means of conveyance to prevent
the introduction into or dissemination within the United States of any pest or disease of livestock (7
USC 8303-8305). Title 9 of the CFR provides detailed USDA APHIS administrative regulations for
the control and eradication of animal diseases, including FADs and emerging animal diseases (United
States Department of Agriculture, Animal and Plant Health Inspection Service, 2016¢). In the event a
FAD involves wildlife, USDA APHIS works closely with federal, state, tribal and local wildlife agencies.

State authority is derived in a similar manner as federal authority through statute from a state legislative
body and regulations from a state’s executive branch. The authority over plant disease-related incidents
is handled by APHIS State Plant Health Director (SPHD) in cooperation with the State Plant Regula-
tory Officer (SPRO) based with the state or territory department of agriculture. In some states, such as
California, local agricultural officials at the county level are involved in the response. State authority in a
FAD is typically held by the State Animal Health Official (SAHO). The SAHO in the majority of states
is the State Veterinarian, and most quarantines utilized in an outbreak are state quarantines specific to
the state where the infection occurs. Depending on the location and scope, tribal as well as local laws
and regulations may also apply.
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RESPONSE INITIATION

Before a plant or animal emergency disease response is initiated, there must first be surveillance and
identification of the disease agent or the general nature of the disease if the cause remains unknown.
General surveillance for plant and animal diseases is conducted in a variety of ways and may be classi-
fied as active or passive. For plants, caretakers such as farmers, horticulturalists, arborists or foresters,
serve as a first line of evaluation. Detection becomes challenging when a plant disease impacts areas
with little to no active management, such as wildlands.

In the animal realm, animal owners along with their veterinarians are on the front lines for initial
detection of a FAD in domestic animals. Veterinarians or animal owners, suspecting a FAD in animals,
report suspicious cases to the SAHO or USDA in their state. Following a report, a trained Foreign Animal
Disease Diagnostician conducts an investigation of the affected animals and collects additional samples
for testing. Wildlife presents a unique set of obstacles depending on the management of the area. If a
disease or pest presents similar clinical signs or behaves similarly to acommon endemic disease, accurate
identification of the agent may take as long as several years.

In the United States, plant diseases are typically first identified at state departments of agriculture or
extension/university laboratories. All samples of new pathogens are then confirmed by the USDA APHIS
Plant Protection and Quarantine — Science & Technology Beltsville Laboratory. State diagnostic labs
may then be trained and certified to confirm the new pathogen by the APHIS National Plant Protection
Laboratory Accreditation Program (NPPLAP) laboratory. For animal diseases and parasites, confirma-
tions are made at either the USDA APHIS Foreign Animal Disease Diagnostic Laboratory (FADDL) or
National Veterinary Services Laboratory (NVSL). FADDL and NVSL are the national reference labo-
ratories for USDA program diseases and FADs. These laboratories serve as the only sites in the United
States that can determine the FAD status of the country and provide official results for notification to
our trading partners and other international entities.

Following identification and confirmation, international, state, tribal, and domestic industry stake-
holders are notified by USDA officials. For animal diseases, Office International des Epizooties [Office
International of Epizootics, World Organization for Animal Health (OIE)] notification occurs immediately.
This notification most often results in international export restrictions of animals and animal products
by trading partners. Domestically, interstate movement restrictions are typically placed by those states
without the disease. Depending on the disease, a nationwide stop movement order may be placed for
susceptible species. For example, for a Foot and Mouth Disease detection a 72-hour stop movement
order would be placed nationwide (USDA APHIS, 2014b). In the case of plant diseases, an Emergency
Action Notice is issued by USDA at the infested site, stakeholders are notified and quarantines, handling
and movement restrictions are put in place.

When notification occurs for an animal disease, State Departments of Agriculture often enter into a
Unified Command under the Incident Command System with their federal counterparts in the affected
state. Depending on the size and circumstances of the disease incident, in some cases, states may choose
to take the lead on response efforts. Emergency disease response is initiated and coordinated with affected
premises owners, industry partners, and other stakeholders. Initially the index premise (IP) is quarantined
while decisions are made on the strategy and tactical actions to effectively eliminate the threat. Quaran-
tines and movement controls are an important regulatory intervention to control and contain a FAD. In
an incident, State and/or Federal quarantines may be implemented. Federal quarantines and movement
restrictions may be instituted to prevent disease transmission and to control interstate and international
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movement of infected animals and contaminated animal products. States implement quarantines to prevent
disease transmission, and may restrict the intrastate movement of animals, animal products, equipment,
and other items. Typically, a state will quarantine an IP, and the state and/or Unified Incident Command
will establish a Control Area—where movement controls are implemented—around that IP. If a Federal
quarantine is implemented, the quarantine area is commonly the Control Area (Figure 1).

Figure 1. A depiction of all zone and area designations surrounding an Infected Premises. Infected Zone
— Pink. Buffer Zone — Blue. The Infected Zone and the Buffer Zone together comprise the Control Area.
Vaccination Zone — Yellow — which can be located inside or outside of a Control Area, as seen on this
map. A Vaccination Zone may be either a Protection Vaccination Zone or a Containment Vaccination

Zone. Surveillance Zone — White. Free Areas — are all areas not included in any Control Area.
Source: USDA; illustration by Dani Ausen, lowa State University

L Surveillance
Zone

For plants, the incident response is similar, with the ‘vaccination zone’ becoming a potential ‘treat-
ment zone’. USDA APHIS issues Emergency Action Notices, prohibiting or restricting movement of
the host materials while corrective action is taken at the site of infestation. Infected and adjacent plants,
and associated materials are likely to be destroyed, some of which may have been shipped to another
location, as in nursery stock. Due to the elusive and cryptic nature of many plant pathogens and the wide
range of environs in which an outbreak can occur, the response must be tailored to each specific event.
The response in a forest is vastly different than one in a grower’s field or an establishment. Identification
of the full host range of the pathogen can be challenging if the pathogen is new to science. Aside from
live plants and the soil in which it is planted, plant products (e.g., wreaths, compost, and firewood) must
be evaluated for potential to transmit the pathogen, and those materials must be regulated. Collabora-
tion between federal, state, and tribal governments, as well as cooperation from the affected industry is
necessary.
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Defining the extent of the disease is a critical initial action taken during an emergency disease re-
sponse. Based on the epidemiology of the disease, surveillance is conducted in a prescribed control zone
or area around the index premise. For most plant diseases, visual surveys and sampling are implemented
around the infested site, the zone area determined by the nature of the pathogen. Wind- or waterborne
pathogens will have a greater area designated for survey than a soilborne pathogen. Soilborne pathogens
present a challenge as they may be moved on soil adhering to vehicles, tools, shoes, nursery stock and
other items. Each pathway of movement must be investigated and managed. Trace-forward and trace-
backward investigations of potentially infected products are conducted. For example, pathogens found
on nursery stock are tracked back to the origin of the material, where inspection and sampling will oc-
cur. At that premises, all related species and known pathogen hosts which had been sold and shipped
within the previous six months will be tracked, inspected and sampled. This can become difficult for
plants sold from retail outlets, where traceability is rarely possible. Adding to the challenge, some plant
diseases do not exhibit obvious symptoms, such as Plum Pox Virus in some stone fruit varieties. In the
case of insect-vectored diseases, such as Huanglongbing (HLB, citrus greening, caused by Candidatus
Liberibacter spp.) carried by Asian citrus psyllid (Diaphorina citri), surveillance of the vector is essential
and often completed through the use of traps baited with pheromone attractant.

For most animal diseases, evaluation of animal and human movements from the index premises along
with area surveillance is conducted to evaluate the extent of disease spread as well as to define the point
of disease introduction. Animal movements are evaluated as trace-ins or trace-outs. Animal movements
into the population, such as new purchases or introductions, are considered trace-in type movements.
Animals leaving the premises, such as for shows or sales, would be considered trace-outs. A typical
surveillance control area is a 5 km or 10 km zone surrounding the index premises. Surveillance may be
conducted in a variety of ways ranging from surveys of homeowners and testing of susceptible species
to collection of samples from public areas. For animal diseases, alerts are sent to local USDA-accredited
veterinarians in areas outside established control zones. These alerts heighten awareness amongst the
veterinary community, as well as affected animal owners.

COMMUNICATION

Communication between numerous authorities is critical to successful emergency response as federal,
state, tribal, and local jurisdictions may have varied priorities and interests. Communication to the public
and industry stakeholders is also particularly important at the initiation of an emergency disease outbreak.

Developing an effective public message and delivering it through multiple channels can establish early
cooperation from impacted stakeholders. In the case of Unified Command, a Joint Information Center
(JIC) would be established to coordinate information management and help ensure the public hears “one
voice” with clear and correct information from the responding agencies. Inclusion of the general public in
surveillance activities, such as a citizen scientist program, may increase the surveillance area and reduce
disease spread through human movement. Effective public messaging can also influence lawmakers and
others involved in the decision-making process for funding an emergency disease outbreak.

At the initiation of an emergency disease outbreak, officials from state agencies along with their fed-
eral colleagues in the state will often manage response activities with a Unified Command structure with
assistance from industry stakeholders. However, if the response expands geographically or continues for
an extended period of time, authorities may request an organized State or USDA Incident Management
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Team (IMT) to manage the response activities. In some disease responses, such as the 2014-15 Highly
Pathogenic Avian Influenza (HPAI) outbreak that occurred in fifteen US states and Canada, the complex
response activities were managed by multiple IMTs (United States Department of Agriculture, Animal
and Plant Health Inspection Service, 2016a).

Governmental agencies on the national, regional, state and local level may be required to respond due
to laws, regulations, and programs that protect national, state, and local economies. Public and societal
health and food security are also of utmost importance. Governmental management of plant and animal
disease outbreaks are also often tied to requirements of international trade agreements and membership
in organizations such as OIE.

ICS BASICS

Within regulatory responses to serious plant and animal diseases there are different levels and types of
governmental response. Policy leaders manage high-level strategy and their respective interstate and
international portions of the response. Federal, tribal, state, and local agencies with responsibilities to
implement program disease management are typically involved in the initial tactical response to these
disease incursions. Initial response activities, which may or may not be led by state authorities, typically
focus on mitigation of disease spread, limiting economic damage, and maintaining adequate animal wel-
fare. Effective responses rely on the implementation of well thought out plans by subject matter experts
using proven organizational schemes. In the United States, emergency responses to animal and plant
pathogens use the Incident Command System (ICS) to coordinate and manage the response.

As a result of the September 2001 terrorist attacks on the World Trade Center and the Pentagon,
Homeland Security Presidential Directive #5 was issued in February 2003 with direction to establish a
single, comprehensive national incident management system. In March 2004, the United States Depart-
ment of Homeland Security issued the National Incident Management System (NIMS) which integrates
the Incident Command System (ICS). With this issuance, it was mandated that NIMS (and thus ICS) must
be utilized to manage emergencies in order to receive federal funding. ICS is the standardized incident
management system for all federal, state, and local agencies.

As defined by the National Wildfire Coordinating Group, the Incident Command System (ICS) is
a standardized on-scene emergency management concept specifically designed to allow its user(s) to
adopt an integrated organizational structure equal to the complexity and demands of single or multiple
incidents, without being hindered by jurisdictional boundaries. ICS was developed in the early 1970s by
the Firefighting Resources of California Organized for Potential Emergencies (FIRESCOPE) and since
that time has been used for all manners of all-hazards incidents and planned events.

ICS isamodular system that easily expands and contracts with the scope and complexity of the incident
or event. ICS is applicable for incidents involving single jurisdiction/single agency, single jurisdiction/
multi-agency or multijurisdictional/multi-agency incidents. It is based on the following components that
allow for effective incident management:

Common Terminology
Modular Organization
Integrated Communications
Unified Command Structure
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Incident Action Plans

Measurable Objectives

Manageable Span-of-Control
Pre-designated Incident Facilities
Comprehensive Resource Management

Establishment and Transfer of Command
Chain of Command/Unity of Command

ICS utilizes five main functional areas for the management of an incident or planned event. Commonly
known as Command and General Staff, the five functional areas are: Command Staff, Operations Sec-
tion, Logistics Section, Planning Section, and Finance/Administration Section. The Command Staff is
comprised by the Incident Commander, Public Information Officer, Liaison Officer, and Safety Officer.
A Section Chief is responsible for the oversight of each section within the General Staff. Each section
is then further subdivided with standardized subordinate roles. Sample ICS Organizational Charts are

in Figures 2 and 3.

Figure 2. A simple ICS structure for use to respond to a small, uncomplicated incident
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Figure 3. A complex ICS structure for use in a large emergency response
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Simple ICS Organization

Each functional area has specific duties related to incident management. A short description of duties
for the Command and General Staff roles is as follows:

Incident Commander — The Incident Commander (IC) is responsible for the overall management
of the incident. The IC establishes incident objectives, orders necessary resources, and makes as-
signments. The Incident Commander must have training and experience commensurate with the
assigned incident’s complexity. In the Incident Command System, the IC is the one position that
is always filled. In the event that Command and General Staff positions are not filled, the IC is
responsible for those functions until a qualified individual is assigned to the incident.

NOTE: While all incident resources are subordinate to the Incident Commander, the Incident Com-
mander is subordinate to the Agency Administrator from the Agency with jurisdictional authority where
the incident is occurring. In many cases the IC receives a Delegation of Authority from the Agency
Administrator which allows the IC to operate in an environment which may be outside of their normal
scope-of-employment.
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Liaison Officer — The Liaison Officer is the Incident Management Team’s point-of-contact for
representatives from cooperating agencies or incident stakeholders.

Public Information Officer — The Public Information Officer, under the direction of the Incident
Commander, develops accurate incident information for release to the general public. The PIO
also serves as the point-of-contact for information requests from the media, agencies, cooperators,
and stakeholders.

Safety Officer — The Safety Officer is responsible for assessing and implementing mitigations for
the hazardous and unsafe situations that jeopardize the safety of incident personnel.

Operations Section Chief — The Operations Section Chief is responsible for the implementation
and oversight of the incident’s tactical ground and aviation operations. The Operations Section
Chief is also directly responsible for the development of the Incident Action Plan.

Logistics Section Chief — The Logistics Section Chief is responsible for providing all incident
ground resources support needs including ordering personnel and equipment, establishing inci-
dent facilities, transportation, supplies, incident medical services, communications, and feeding.
Planning Section Chief — The Planning Section Chief manages incident data regarding assigned
personnel, equipment, and the situation status. This position is also responsible for producing the
Incident Action Plan, assembling incident documentation and other related information along
with resource demobilization. The Planning Section Chief determines and facilitates the Incident
Management Team meeting schedule and the incident planning process.

Finance/Administration Section Chief — The Finance Section Chief is responsible for all finan-
cial aspects of the incident. This includes tracking personnel and equipment time, procurement
of supplies and necessary incident support, Compensation/Claims, and producing incident cost
summaries.
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On small or emerging incidents, one individual may fulfill all of the Command and General Staff
roles. However, as an incident expands it becomes necessary to staff each function, unit leaders, and other
ICS positions with qualified individuals to effectively manage the incident as it increases in complexity.

The NIMS Guideline for the National Qualification System defines Incident Complexity as the incident
criteria determined by the level of difficulty, severity, or overall resistance faced by incident manage-
ment or support personnel while trying to manage or support an incident to a successful conclusion or
to manage one type of incident or event compared to another type. Complexity is a major consideration
in determining the size and makeup of the organization necessary to successfully manage an incident.

Incident complexity is rated from Type 5 (least complex) to Type 1 (most complex). Complexity Type
is based on a pre-determined set of incident characteristics and conditions which are evaluated as needed
from the initial response through the eventual close of the incident response. Examples of characteristics
or conditions to determine incident complexity may include:

Impacts to life, property, and the economy
Responder and public safety

Potential incident duration

Political sensitivity

Incident extent and/or jurisdictions involved
Availability of resources

Some commonality of incident characteristics and conditions for determining complexity exists
across the broad spectrum of disciplines which use ICS for incidents and events. For example, Type 3
incident characteristics common to all disciplines would be an incident duration lasting multiple opera-
tional periods with several types and kinds of resources committed. However, each response discipline
will have unique evaluation criteria specifically identified to assist in determining the necessary level of
response. For a FAD response the number of resources needed to implement a “Stop Movement” order
may be one characteristic to identify complexity.

The ICS should be established at the time of the initial response to an incident. Early implementation
of ICS has positive implications on incident management for the duration of the event. Early implemen-
tation also allows for a seamless transfer of command if necessary.

When a response occurs, the Incident Commander should initiate the size-up process to determine
incident objectives, strategy and tactics, resource needs, and incident potential. Items to consider in siz-
ing up the incident include, but are not limited to:

Location

Incident extent

Potential extent and duration
Values-at-risk

On-scene resources

Additional resource requirements

Safety hazards

Socio-political implications

Current and expected weather conditions
Current tactics or control actions.
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Each size-up factor should be documented on an ICS-201 Incident Briefing form or other similar format.
This information can serve as a basic Incident Action Plan for briefing incoming resources and serve as
final documentation should the incident be mitigated by the initial response. Another important step in
the size-up process is to map the incident. The map should include important incident features such as
the area involved, transportation routes, values-at-risk, premise locations, or closure areas. The incident
should also be subdivided on the map into logical geographic Divisions to aid in resource deployment.

Size-up also provides the basic inputs necessary to conduct a Complexity Analysis. The Complex-
ity Analysis may reveal that a higher level of incident management is warranted due to factors such as
significant incident growth potential or duration. If transfer of command or if incident management
organizational growth will occur there are measures that can be taken to ensure a smooth transition from
initial response to extended response:

e  Establish an Incident Command Post (ICP) — The ICP will serve as a focal operating point for the
incident management team.

e  Establish Check-In Locations and Staging Areas — This will allow an opportunity to provide in-
coming resources a briefing on incident details and their assignment duties.

e  Determine Incident Objectives, Strategy, and Tactics — Objectives for the incident is a description
of the desired outcome using specific, measurable, achievable, realistic and time-limited results.
Strategy is the general plan to accomplish incident objectives. Tactics are the ‘nuts and bolts’ of
how the chosen strategy is implemented.

e  Organize the incident into Divisions and/or Groups and assign supervision - This is a primary
consideration for organizing the incident and helping mitigate span-of-control issues. Divisions
are geographic in nature where Groups are functional. A Division is a portion of the incident area
with clearly delineated borders. A Group performs a specific incident function, such as Disease
Surveillance, anywhere within or near the incident boundaries.

e  Develop a communications plan — Establish how incident communications will take place. If by
two-way radio, assign frequencies for each Division/Group. Develop a contact list of assigned
personnel if communications between resources and incident management occurs by cell phone.
In many cases both two-way radios and cell phones will be used for communications purposes.

e  Order necessary resources to begin or extend operational capability — Provide the date and time
needed, check-in location, and any special instructions related to the assignment. Consider order-
ing an Incident Management Team if the incident complexity warrants. Expect that the following
operational period may be the earliest that resources may arrive on-scene due to notification pro-
cedures, travel time, availability, etc.

e  Prepare to brief incoming resources on the current and expected incident situation, incident objec-
tives, strategy, tactics, safety hazards, assignment, operational period, etc.

e  Track resources for accountability — Record where resources are deployed, the resource informa-
tion, when they were assigned, and any other pertinent resource data. Data concerning the cur-
rently committed resources is extremely valuable to an incoming Incident Management Team.

As incident objectives are met, the incident management organization is scaled accordingly to ad-

dress any remaining tasks or to close out the incident. Demobilization should be planned and organized
to minimize logistical issues for incident resources returning to their home unit.
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Incident Command Teams are extremely valuable in providing the organizational structure necessary
to manage all manners of emergency incidents and planned events. In some cases, an Incident Manage-
ment Team may be assigned to an incident which falls outside of their training and experience. In these
instances, the IMT should enlist assistance and guidance from discipline-specific Subject Matter Experts
(SME) in order to develop the strategy and tactics for mitigating the incident. For example, an Incident
Commander and Operations Section Chief may be highly trained and qualified for a foreign animal
disease incident, but would need plant pathology SMEs to properly manage the response to an outbreak
of Sudden Oak Death (Phytophthora ramorum) across a large geographic area.

In-depth ICS training is available on-line through the Federal Emergency Management Agency. Go
to https://training.fema.gov/ for a list of available courses.

FUNDING

Despite the fact that emergency response is not a planned event, the United States has established mecha-
nisms to provide emergency funds to cover response costs. The cost of implementing an emergency
response varies depending on the commodity, disease, extent of the outbreak, and other factors. The
authority to transfer federal funds for plant and animal disease emergency response is contained in both
annual Congressional appropriations and in the Code of Laws of the United States of America or U.S.
Code. The Plant Protection Act (7 USC 7701-7772 and 7781-7786) and the Animal Health Protection
Act (7 USC 8301-8317) provide the authorities for APHIS to conduct animal and plant health monitoring
and surveillance, and to regulate and enforce such programs, including pest and disease management
and eradication (USDA APHIS, 2020c).

Federal emergency response funding may be available from contingency funds administered by the
USDA APHIS. However, if the funding amount needed is beyond what is available through contingency
funds, a Declaration of Emergency may be issued by the U.S. Secretary of Agriculture to request a
transfer of Commodity Credit Corporation (CCC) funds or other U.S. Department of Agriculture funds
to APHIS (USDA APHIS, 2017a).

The CCC is a wholly-owned government corporation with the authority to incur up to US$30 billion
in outstanding debt to the U.S. Treasury. CCC funds are also used to respond to natural disasters and
finance farm commodity, trade and conservation programs. The CCC repays the funds it borrows from
the Treasury through periodic congressional appropriations so that its US$30 billion debt limit is not
depleted (Stubbs, 2019).

Along with the emergency declaration, federal regulations may be issued (e.g., an interim rule to
contain a pest). An emergency declaration may also be issued for a state by a governor, state depart-
ment of agriculture head, or other appropriate governmental official to authorize funds for activities to
arrest, control, eradicate, or prevent spread of a disease, and related expenses including indemnity for
producers (USDA APHIS, 2017a). In the U.S., significant financial support for emergency response is
provided to APHIS via Plant Protection Act Section 7721. APHIS in turn provides funding to external
cooperators — mostly State departments of agriculture, but also academic institutions and other Federal
agencies — as partners in response.
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OUTSIDE INFLUENCES ON EMERGENCY
RESPONSE AND PUBLIC PERCEPTION

Emergency response to animal or plant diseases requires extensive cooperation and coordination between
regulators and many segments of society. However, the nature of emergency disease response— the
need for quick, often destructive action that may bypass public involvement and the declaration of an
emergency — may increase public suspicion and erode public cooperation.

To support emergency response, trust — a belief in the reliability and ability of the responders and
the benefit of the response — is needed among regulators, affected owners and producers, industry lead-
ers, and the public. Since trust takes time to develop, interactions to develop partnerships are essential
in advance of new incursions. Emergency response relies on publicly funded preparedness support such
as surveillance, laboratories, and trained response personnel. Through these activities relationships are
developed. Relationship building should be an on-going effort well before there is a need to respond.

While based on science, emergency actions for plant and animal diseases are often accompanied by
political actions such as required approvals from elected or appointed officials (e.g., state governors, U.S.
Secretary of Agriculture). Funding allocations for larger programs may be set out in State and Federal
legislation because emergency response can cost millions or reach into the billions of taxpayer dollars
(USDA APHIS, 2020c).

Building a Coalition to Support Emergency Response

To initiate an emergency response to a pest or disease, State and Federal regulators, each with overlapping
authorities, must agree to a set of rules and actions for prevention, containment, control or eradication.
On the local level, county, city and extension personal are often called upon to maintain public safety
and infrastructure, and facilitate access for surveys and other response actions. Alignment among fed-
eral, state and local entities in an efficient manner can hasten the response and enhance public trust in
the regulatory response. The more that agencies, organizations, educators, and researchers unite behind
the emergency response the higher the likelihood of public acceptance and support (Burgiel, 2020).
For emergency response to succeed many levels of government and various jurisdictions need to buy-
in, and understand their roles and responsibilities (National Association of State Foresters, 2004). The
implementation of Unified Command, as described in the ICS, is a key element of achieving success in
a complex animal or plant disease response.

While emergency response actions may occur in nurseries or feedlots, the interventions reverberate
across society into affected communities, to consumers of the commodity, animal rights advocates, and
environmentalists. The response actions taken often involve preemptive destruction of host animals or
plants through means which may trigger intense emotional reactions from some segments of society.

Developing stakeholder support can be challenging because the various parties involved in or con-
cerned about emergencies may have different values, communication patterns, and disparate or conflicting
interests. Politicians in the areas subject to quarantine or eradication may be hesitant to support emer-
gency actions because it may disrupt trade and be expensive to implement (European and Mediterranean
Plant Protection Organization, 2019). Owners of animal or plant hosts subject to new regulation may
not agree to the destruction of their property for the greater good of industry (Gottwald, 2007) or others
in distant areas. Compound those concerns with confusion generated by the need to constantly reissue
protocols as the relevant science evolves (i.e., development of new diagnostic methods or identification
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of additional hosts) — and the difficulties of sustaining support can overwhelm even the most proficient
and dedicated responders.

PUBLIC PERCEPTION

While all emergency response actions rely on public cooperation, responses to diseases where the hosts
occur in yards and lands of multiple ownerships serve as dramatic examples of the importance of public
perception to support successful emergency response. These cases from Florida and California highlight
some of the complexities that may arise.

Asian citrus canker eradication, 1995 to 2006 in Florida. Asian citrus canker (ACC) caused by
bacteria, Xanthomonas axonopodis pv. citri (Xac), had been declared eradicated in Florida in 1992,
but reappeared in 1995 in Dade County on residential citrus south of the Miami International Airport
(Gottwald et al., 2002). An eradication campaign was launched by USDA, APHIS and the Florida
Department of Agriculture and Consumer Services with the formation of the joint State/Federal Citrus
Canker Eradication Program (CCEP). The eradication protocols were based on an epidemiological study
of ACC spread that determined the need to remove all presumably exposed trees within a 579 m radius
of a known infected tree (Gottwald et al., 2001).

The program became mired in legal battles between the CCEP and residential homeowners who felt
that the regulatory actions protected the citrus industry at the expense of residential citrus tree owners.
Numerous injunctions and appeals led to eradication delays. As the legalities of eradication were debated,
Hurricane Wilma struck in 2005 and significantly spread the disease. After 10 years and expenditure of
US$1 billion the regulatory agencies, citrus industry representatives, and research scientists concluded
that the pathogen had become widespread in Florida and terminated the eradication program. In 2006,
USDA declared that citrus canker eradication was no longer feasible, which was followed by the Florida
House of Representatives issuing a decision to halt the program (Gottwald, 2007).

Virulent Newcastle Disease eradication, 2018-2020 in California. The eradication of Virulent New-
castle Disease (vND) in Southern California first detected in 2018 and declared eliminated in June 2020,
involved 476 positive premises, including four commercial poultry facilities, in six California counties
(USDA APHIS, 2020d). Eradication required the depopulation of over 1 million domestic poultry and
other birds (Hagerman and Marshall, 2020). The virus spread among backyard flocks, some of which
comingled at live bird markets and exhibitions. Mandatory euthanasia of infected and exposed poultry
and other birds, including pet birds, was required. (California Department of Food and Agriculture, 2020).

The trade consequences of the infestation were limited due to the disease’s prevalence in non-
commercial, small-holder populations, primarily backyard poultry flocks. But the backyard infestations
complicated response and increased the types of problems the public and regulators had to face. Suc-
cessful eradication relied on community cooperation to help stop the spread, including self-reporting of
sick birds and no transport of birds beyond the quarantine area.

New infestations were caused by residents moving infected birds from within the vND quarantine area
to another county and inadvertent distribution of infected birds at a retail feed and pet store. In response,
feed and pet stores in parts of Southern California were prohibited from selling chicks for Easter. Multiple
disasters had to be balanced, the California State Veterinarian provided guidance for flock evacuations
during the Saddleback Ridge Fire in October 2019 stating that under mandatory fire evacuation orders,
the vIND quarantine requirements prohibiting bird movement were temporarily lifted and bird movement
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should be done in a manner that minimizes the disease threat. Despite these complications, VND was
declared eradicated in June 2020 (California Department of Food and Agriculture, 2020) at a cost of
over US$28 million in federal funds (USDA APHIS, 2020c¢).

Communications to Support Emergency Response

Hagerman and Marshall (2020) in a review of animal disease preparedness and response in the western
United States concluded that public perception of disease occurrence needs to be factored into response
strategy selection, particularly in the rapidly changing digital world. The authors point out that prepared-
ness involves more than just readying responders for interventions at production facilities. Preparedness
also involves preparing to respond when the public demands answers and reassurances about the safety
of U.S. food supplies and details of humane animal handling — all in a world where information from
both official and unofficial sources is just a tap away on a mobile device.

For emergency response, rules or requirements governing the agency with jurisdiction may dictate
what and how information is shared with various audiences, but in many cases, there are few set rules
or requirements for what information is shared with a particular audience. Typically, USDA APHIS first
shares information internally and then with state and federal partners, then with industry and the public.
Information may be shared via in-person meetings, conference calls, issuance of field talking points, press
releases, social media and more formal routes such as State Plant Representative (SPRO) policy decision
letters, North American Plant Protection Organization (NAPPO) alerts, and World Trade Organization
notices (U.S. Department of Agriculture, Animal Plant Health Inspection Service, 2017a). Also notified
are the US Animal Health Association, National Association of State Departments of Agriculture, World
Organization for Animal Health (OIE) and other organizations in animal disease outbreaks.

As a matter of practice, when designing a response, it is beneficial to consider how diverse popula-
tions value and interact with the regulated plant or animal hosts because their practices and beliefs may
drive the need for different actions (Estévez et al., 2015).

Notification and negotiations are required for actions that may affect officially recognized tribes in the
US. These requirements are described in several Executive Orders (12898 - 1994; 13175 - 2000; 13647 -
2013). USDA APHIS is required to provide opportunities for tribes to participate in policy development
including animal and plant disease quarantines to the greatest extent practicable and permitted by law.

The Phytophthora ramorum (sudden oak death) quarantine is a good example of the need for emer-
gency response to reflect the values and traditions of diverse peoples, such as American Indians. Tanoak
(Notholithocarpus densiflorus), a primary host for P. ramorum, is prized by American Indians for its
acorns while many commercial foresters consider it a weed that competes with more economically
valuable conifer species (Bowcutt, 2015). Interventions that remove tanoak are viewed differently by
each group (Alexander et al., 2017). Additionally, many P. ramorum host plant species are gathered by
American Indians for use in cultural activities or household items, presenting a risk of pathogen spread
(California Oak Mortality Task Force, 2006).

Building Public Support and Involvement
Numerous communication and consultation actions are needed to support emergency response, especially

if a significant public attitudinal and behavioral change is needed. In 2019, the European and Mediter-
ranean Plant Protection Organization (EPPO) adopted standard PM 3/86 (1) ‘“Raising public awareness
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of Quarantine and Emerging Pests” to enable quick response to plant pest emergencies. The standard
provides a comprehensive description of communication needs and methods, as well as risks, such as
raising expectations, inappropriate or inaccurate media reports, impacts on local and international trade,
and others (European and Mediterranean Plant Protection Organization, 2019).

The following may improve public perception and facilitate public participation in disease and pest
prevention.

e  Scenario based table-top exercises and explanations of roles and responsibilities for hypothetical
outbreaks can help partners become acquainted and prepare to rapidly respond.

e  Creation of one science-based website for information explaining pest impacts, treatments, biol-
ogy, monitoring, and diagnostic techniques. Include photographs and information targeted to vari-
ous user-groups, professions and educational levels.

e  C(itizen and professional advisory panels may support ongoing interaction between regulators,
scientists, and the public.

e  C(Citizen-science monitoring or treatment programs can directly involve the public.

e  Regulatory staff training in effective approaches to public interaction including the importance of
trust and relationship development. Topics may include effective listening, unconscious bias, and
the importance of prompt replies to public inquiries, consistent messaging, and developing com-
munity relationships.

e  Outreach across disciplines, sectors, knowledge systems, and people with a diversity of lived
experiences.

e  Strengthen links between emergency response program leaders and social scientists to evaluate
strategies to improve public cooperation.

Public support of emergency response is essential to the effectiveness of regulatory policies and
programs. Ongoing, concerted public engagement, education, and outreach is needed to bolster plant
and animal health and invasive species prevention and provide a foundation for emergency response
(Klapwijk et al., 2016). Maintenance of broad support requires sensitivity to the social constructs that
underlie people’s expectations and fears. Consideration of the cultural, sociological and emotional factors
that influence the way regulatory actions and information are interpreted is needed to garner support
from an increasingly fragmented and distracted citizenry.

FUTURE OPPORTUNITIES

In our globalized world, plant and animal diseases and pests can spread rapidly across borders. Depend-
able and robust diagnostics, timely sharing of scientific information, development and implementation
of biosecurity measures and notification, and the development of response capabilities are needed. The
implementation of these measures is imperative to prevent transboundary spread and minimize impact
of invasive species on agricultural production, local and regional economies, ecosystem services, natural
resources, and to agrarian communities.

Identification and implementation of best practices are essential. Specific best practices identified
in this chapter include:
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e  Rigorous implementation of appropriate biosecurity measures to exclude pathogens and pest in-
troductions at points of entry into production areas and systems, and along all points of the supply
chain.

e  Familiarity and adoption of the Incident Command System to prepare for and manage incident
disease/pest incursion responses

e  Research on rapid detection and improved biosecurity measures for all points of the supply chain

o  Development of resistant plant and animal varieties

e  Development of big data programs to detect and predict outbreaks and emergence of significant
plant and animal pathogens and pests. One example of this is the University of California, Davis
PREDICT project developed as part of USAID’s Emerging Pandemic Threats (EPT) program.

Also needed, as noted in OIE & FAO’s Global Framework for the Progressive Control of Transbound-
ary Animal Diseases (GF-TADs, 2004), are:

e  Commitment to implementing existing international standards,
e  Increasing access to adequate and sustainable human, financial or technical resources,
e  For FADs, development of vaccines and other specific biologics for emerging diseases.

CASE STUDY: SUDDEN OAK DEATH - RESPONSE TO AN
EMERGING PLANT PATHOGEN, PHYTOPHTHORA RAMORUM

The Challenge - Background

Sudden oak death was first recognized in the greater San Francisco Bay Area in the mid-1990s by arbor-
ists, appearing as bleeding cankers on oaks (Querus spp.) and tanoaks (Notholithocarpus densiflorus)
which died suddenly. In 2000, the cause of the tree mortality was determined to be Phytophthora ramo-
rum Werres, De Cock & Man in’t Veld, thought to be new to science when first described (Rizzo et
al., 2002). The pathogen was then isolated from rhododendron container plants in a Santa Cruz County
nursery. Subsequently, researchers recognized that the pathogen had been found previously, in 1993, in
Europe on Rhododendron and Viburnum associated with nursery production areas (Werres et al., 2001).
Eventually over 100 host species would be identified including ferns, herbaceous plants, shrubs and trees
(U.S. Department of Agriculture, Animal Plant Health Inspection Service, 2020a).

As noted by a Government Accountability Office review (2006) several years had elapsed between P.
ramorum’s arrival to the U.S. and its discovery, thereby giving the pathogen time to become established
in the environment before control programs began. By 2001, the disease was recognized as killing trees
in eight Northern California coastal counties (California Oak Mortality Task Force [COMTF], 2020)
and on 16 ha in Curry County, Oregon (Goheen et al., 2002). From 2000 - 2002, international and local
quarantine regulations were issued to prevent pathogen spread (COMTF, 2020; Frankel, 2008). Despite
the quarantines, in 2004, more than two million host nursery plants were inadvertently shipped from a
few Southern California and Oregon nurseries that contained P. ramorum infected plants. Potentially
infected plants were shipped to over 5,000 unique establishments nationwide (Jones, 2006) and infected
plants were detected in 176 locations in 21 states (Kliejunas, 2010; USDA APHIS, 2014a). By 2009,
more than 68 countries had implemented quarantines. (Sansford et al., 2009) (Figure 4).
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Figure 4. Tanoak mortality caused by sudden oak death, Phytophthora ramorum, along the northern

California coast
(Photo source: US Forest Service, Pacific Southwest Region, Forest Health Protection)

Challenges to Response

Completely new to the scientific community, all aspects of the P. ramorum program had to be devel-
oped, including emergency response approaches, diagnostics, surveys, and prevention and management
strategies. The lack of scientific information also made risk assessment and disease forecasting difficult.

P. ramorum was shown to be both airborne and soilborne (Davidson, 2005). The importance of
aboveground spread via windblown rain or wafted infected leaves, as well as potential spread via move-
ment of infested forest soils and potting media, demonstrated a complex disease etiology that made
control difficult.

Many products could potentially carry the pathogen and were subject to quarantine regulation, so
disparate industries and interest groups were forced to work together to prevent spread: forestry and fire
protection agencies, nurseries, utilities, compost manufacturers, Christmas tree growers, spice producers,
floral producers, municipal waste haulers, tribes and arborists.

The California outbreak occurred in the densely populated San Francisco Bay Area with abundant
parks, open space areas and forested communities, many of which were not actively managed. By the
time the causal organism was identified, the disease was widespread and impacted lands under many
different ownerships.

Solutions
To design and implement a coordinated response and provide one source of science based information,

the California Oak Mortality Task Force (COMTF) was formed under the joint leadership from the of
US Forest Service, Pacific Southwest Region and California Department of Forestry and Fire Protection
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to bring together all concerned parties, including federal, state and local government, tribes, industries,
and researchers.

The COMTF website (www.suddenoakdeath.org) collated science-based information: postings in-
cluded an online, GIS map of wildland tree infection; disease chronology; symptoms gallery; and forest
and nursery best management practices tailored for specific user groups.

Over time, improvements in molecular diagnostics, use of standardized protocols, quality control
for state and federal laboratories, and the creation, in 2002, of the National Plant Diagnostic Network
increased the speed and accuracy of pathogen testing. The ability to conduct genetic fingerprinting
elucidated the pathways for long-distance pathogen spread on nursery stock. Four lineages have been
identified with several introductions in Oregon and California wildlands (Grunwald et al., 2012 & 2019).

The Outcome

Since the disease was first recognized in California forests in the mid-1990s, the sudden oak death patho-
gen has killed an estimated 50 million trees in California and Oregon (Cobb et al. 2020). In the U.S.,
the pathogen has been detected in waterways in ten states, often associated with run-off from infested
nurseries (Chastagner et al., 2010; COMTF, 2019a, 2019b) and in a botanic garden in Washington state
(Strenge et al., 2017). However, outside of California and Oregon there have been no detections on oaks
or other tree species in wildlands in the U.S. With continuing nursery detections, P. ramorum has se-
verely impacted the nursery industry; some nurseries have stopped producing host plants or been forced
out of business, and production costs have increased (Grunwald et al., 2019; Suslow, 2004) (Figure 5).

Figure 5. Camellia nursery stock bagged for destruction by deep burial due to P. ramorum infection.

Under the U.S. quarantine, diseased and adjacent plants are destroyed
(Photo source: Nawal Sharma, California Department of Food and Agriculture)
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CONCLUSION

The emergency response to P. ramorum demonstrates the difficulty of having to design a quarantine
and emergency response for an emerging pathogen, when the full distribution and host range for the
pathogen are unknown. Despite quarantine establishment in 2002, interstate shipments of potentially
infected nursery stock in 2004 triggered a near complete shutdown of all horticultural plant commerce
along the West Coast and the regulation of all nurseries with host plants in California, Oregon and
Washington (Jones, 2006).

The sudden oak death outbreak increased awareness of the need for improved nursery sanitation and
provided the impetus for the Systems Approach to Nursery Certification (SANC) program (https://sanc.
nationalplantboard.org/) and the Canadian Nursery and Landscape Association’s Clean Plant program
(http://www.cleanplants.org/).

Experience gained from response to P. ramorum has improved response to subsequent invasive
species detections since plant pathogen diagnostic laboratory standards and quality control procedures
were strengthened.

The use of the incident command system proved helpful for initial response but scientists and oth-
ers unaccustomed to rigid management systems found it hard to accept their position in the hierarchy.

The emergency response for P. ramorum highlights the need for cross disciplinary, interagency com-
munications. Organizations could be better prepared for future emergency responses by understanding
their roles and responsibilities and what assistance they can expect from agencies with overlapping
jurisdictions (National Association of State Foresters, 2004).

CASE STUDY: 2016-2017 NEW WORLD SCREWWORM OUTBREAK IN FLORIDA
The Challenge - Background

New World screwworm (NWS), a reportable transboundary (foreign) animal disease in the U.S., is
caused by larvae of the fly Cochliomyia hominivorax that infest and feed on the living tissue of warm-
blooded mammals including humans and on rare occasion birds. Most maggots feed on decaying tissue,
but NWS female flies lay their eggs in small wounds such as tick bites, injection sites, and newborns’
navels. NWS flies can also deposit eggs on mucous membranes such as nasal passages and external
genitalia. Once hatched, the larvae burrow into the animal’s live tissue to feed. The resulting condition
in the host is called myiasis. As the larvae grow, they deepen and damage the wound to the extent that
severe infestations, if left untreated, are almost always fatal to the host.

NWS appeared in the southwestern U.S. in the mid-1800s and became a significant problem in the
southeast in the 1930s, costing livestock producers millions annually. Infestations continued into the
1950s, until the sterile insect technique (SIT) was developed by USDA’s Edward Knipling and Raymond
Bushland. This technique created sexual sterility in male NWS flies through gamma ray exposure to the
pupae leading to sperm chromosomal damage. As NWS only mate once, when irradiated sperm fertilized
a wild female’s egg, the resulting embryo died (Dyck et al., 2006).

In July 2016, severe skin and tissue wounds caused by fly larvae infestation (myiasis) were observed
in a road-killed Key deer (Odocoileus virginianus clavium), an endangered sub-species of white-tailed
deer. As the summer progressed, several more Key deer were euthanized after being found with my-

281


http://www.cleanplants.org
https://nationalplantboard.org
https://sanc

Initial Emergency Response

iasis. A handful of domestic animals in the Florida Keys had also been seen with myiasis from July
to September 2016. On September 29, 2016, the National Key Deer Refuge in Big Pine Key, Florida,
contacted the Florida Department of Agriculture and Consumer Services (FDACS) regarding these cases
of myiasis. Florida Department of Agriculture and Consumer Services (FDACS) immediately initiated
a Foreign Animal Disease Investigation and submitted larvae from an infested deer to the National
Veterinary Services Laboratory (NVSL) in Ames, IA for identification. NWS was confirmed by NVSL
on September 30, 2016.

The number of known Key deer mortalities associated with NWS rose from 30 in September to nearly
100 in October, peaking around October 9, with 30 mortalities that week. There were confirmed animal
infestations on 6 different Florida Keys and NWS flies were detected on additional Keys. As the situation
in the Florida Keys appeared to be stabilizing, on January 6, 2017, NVSL confirmed an infestation of
a stray domestic dog found on the mainland, in Homestead, Florida. This dog was the only confirmed
NWS case outside the Florida Keys. In total, 145 cases were reported: 128 presumptive cases and 17
confirmed cases of NWS in the Florida Keys, with 135 of those positive cases observed in Key deer. No
production livestock were ever affected. (USDA APHIS Veterinary Services Response, 2017b) (Figure 6).

Figure 6. Tusklike mandibles protruding from the screwworm larva’s mouth rasp the flesh of living

warm-blooded animals. A wound may contain hundreds of such larvae
(Photo source: USDA photo by John Kucharski)
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Challenges to Response

As a Foreign Animal Disease in the U.S., NWS must be reported to state and federal animal health
officials. The delay in NWS identification from July to the end of September 2016 complicated and
expanded the response efforts. In August 2016, U.S. Fish and Wildlife Service (USFWS) staff at the
National Key Deer Refuge saw an unusual increase in buck mortality, approximately twice the normal
rate in late summer, typically caused by road strikes or natural causes. Interviews with local veterinar-
ians revealed that highly unusual myiasis had also been observed in a few pets in the Florida Keys in
July and August 2016, near the National Key Deer Refuge. None of the domestic animal cases had been
reported to state animal health officials by examining local veterinarians.

Following the confirmation of NWS, high mortality rates of Key deer continued in October, rising to
nearly 100 in that month alone. NVSL continued to confirm cases of NWS submitted by Unified Incident
Command (IC) personnel; because of the high number of Key deer infested, on-site NWS subject matter
experts also made the determination of presumptive positive cases in some situations without further
confirmation from NVSL. From November 20 on, all presumptive cases were submitted to NVSL for
confirmation and cases continued to be detected until January 10, 2017.

The failure to recognize and report animals with severe myiasis in species including Key deer, dogs
and domestic swine by wildlife officials and local veterinarians delayed response activities by three
months, increased the risk of NWS being spread to the continental U.S. and resulted in the death of
numerous endangered Key deer (Skoda et al., 2018).

Solutions

The complex multi-jurisdictional and multi-agency eradication of NWS from the Florida Keys in 2017
is an example of a “One Health” approach to a serious economic and zoonotic threat. This approach
couples the skills and science from human and veterinary medicine and with emergency management
to respond to and manage the increasingly complex issues we face in a globalized world.

The use of the ICS and the immediate formation of a Unified Command fostered efficient and effec-
tive collaboration among responders from many agencies and jurisdictions. This response also combined
personnel serving multiple rotations on site in the Florida Keys with some working virtually.

Communication with the multicultural community of the Keys to provide critical public health and
disease information required a culturally sensitive and multi-lingual approach. Community involvement,
and concern for NWS on Key Deer and support of the response was critical to eradication success.

The Outcome

This incident response lasted from October 1, 2016 until May 1, 2017; NWS was declared eradicated by
March 31, 2017. The ICS was used to organize the response with a Unified Incident Command and ICP
in Marathon, Florida run by the Florida Department of Agriculture and Consumer Services (FDACS),
Monroe County, and USDA APHIS. Overall, there were 539 deployments by 350 personnel; 95 percent
of these deployments were on-site in Florida (the remainder were virtual). A unified JIC was virtually
established to distribute public information. FDACS personnel led this unified JIC with PIOs from
FDACS, USDA Legislative and Public Affairs (LPA), Monroe County, and USFWS. An APHIS National
Incident Coordination Group (ICG) and a Multiagency Coordination (MAC) Group provided further
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support for resource allocation and policy guidance and was staffed by up to 35 personnel. Commodity
Credit Corporation money was not requested for the NWS response. APHIS spending on this incident
was approximately US$3.2 million (USDA APHIS, 2017) (Figure 7).

Figure 7. Florida New World Screwworm 2016 ICS organizational chart example
Source: USDA APHIS Veterinary Services
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CONCLUSION

Following detection of the Florida Keys NWS incident, the rapid initiation of an effective Unified Incident
Command between the Florida Department of Agriculture and Consumer Services (FDACS), Monroe
County, FL, and USDA APHIS limited both the disease area and its impact on animal health. Only six
Florida Keys had confirmed or presumptive cases of NWS in wild or domestic animals, along with the
one case found on the Florida mainland, south of Miami. During the outbreak, no humans or production
livestock became infected. After diligent and expansive use of the SIT along with intensive surveillance,
including in remote locations, APHIS declared NWS eradicated from the U.S. on March 23, 2017.
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The success of this response is due in large part to effective collaboration of USDA APHIS Veterinary
Services, USDA APHIS International Services, USDA APHIS Wildlife Services, USDA APHIS Plant
Protection and Quarantine, USDA Legislative and Public Affairs, multiple other Federal partners, in
addition to state and local personnel facilitated by a highly effective Unified Incident Command as well
as excellent subject matter expertise in NWS biology and application of SIT (USDA APHIS, 2017b).
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KEY TERMS AND DEFINITIONS

Accredited Veterinarian: A veterinarian licensed in the state of origin and approved by the United
States Department of Agriculture (USDA), Animal and Plant Health Inspection Service (APHIS), to
perform certain functions of federal and cooperative state-federal programs in accordance with the pro-
vision of Title 9 Code of Federal Regulations (CFR) §160 through §162.

Agency Administrator: The official responsible for the management of a geographic unit or functional
area. The managing officer of an agency, division thereof, or jurisdiction having statutory responsibility
for incident mitigation and management (Source: NWCG Glossary of Wildland Fire, PMS 205).

Animal: Any member of the animal kingdom except a human.

Citizen Science: Scientific research conducted, in whole or in part, by nonprofessional scientists.

Commodity Credit Corporation: The Commodity Credit Corporation (CCC) finances invasive
species and natural disaster emergency response, as well as farm commodity, trade and conservation
programs. The CCC is a wholly-owned government corporation with the authority to incur up to US$30
billion in outstanding debt to the U.S. Treasury.

Complexity Analysis: An analysis of current and expected incident conditions performed at the
onset and periodically during an emergency in order to identify the appropriate incident management
organization necessary to meet incident objectives.

Control Area: For animal diseases, the area where movement controls are implemented around the
index premise. The control area may include an infected zone and a surrounding buffer zone.

Cooperator: A federal, tribal, state, or local agency that participates with another agency(s) in plan-
ning and conducting fire or emergency management projects and activities.

Demobilization: Release of resources from an incident in strict accordance with a detailed plan ap-
proved by the incident commander.

Division: The ICS organization level between the Branch and the Task Force/Strike Team. Divisions
are used to divide an incident into geographical areas of operation. Divisions are established when the
number of resources exceed the span-of-control of the Operations Section Chief.

Emerging Animal Disease: Any terrestrial animal, aquatic animal, or zoonotic disease not yet known
or characterized, or any known or characterized terrestrial animal, aquatic animal disease in the United
States or its territories that changes or mutates in pathogenicity, communicability, or zoonotic potential
to become a threat to terrestrial animals, aquatic animals, or humans.

Endemic Disease: A disease considered to be constantly present and/or the usual prevalence of a
disease or infectious agent in a population within a geographic area.

Foreign Animal Disease (FAD): A terrestrial or aquatic animal disease or pest, not known to exist
in the United States or its territories. (A more complete definition is available in APHIS FAD Frame-
work: Response Strategies [FAD PReP Manual 2-0] https://www.aphis.usda.gov/animal_health/emer-
gency_management/downloads/documents_manuals/fadprep_manual_2.pdf)

Incident Command System (ICS): A standardized on-scene emergency management concept specifi-
cally designed to allow its user(s) to adopt an integrated organizational structure equal to the complexity
and demands of single or multiple incidents, without being hindered by jurisdictional boundaries.

Incident Coordination Group (ICG): In USDA APHIS, an ICG is responsible for supporting an
Incident Command and Area Command in acquiring resources, formulating policy options, and assisting
in development and implementation of response and recovery strategies for a FAD outbreak.
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Incident Management Team: The Incident Commander and appropriate Command and General
Staff personnel assigned to an incident (Source: NWCG Glossary of Wildland Fire, PMS 205).

Index Premise: Site of the first confirmed positive case for an animal disease.

Joint Information Center (JIC): A facility established as the central point of contact for news
media and interested parties to coordinate emergency incident communications activities at the scene
of an incident. Public information officials from all participating federal, state, tribal and local agencies
co-locate and coordinate communications at a joint information center.

Multiagency Coordination (MAC): The APHIS MAC Group offers guidance on the most efficient
way to allocate resources during an animal health event. Specific responsibilities vary from disease to
disease, but the general functions of the APHIS MAC Group include incident prioritization, resource
allocation and acquisition, and identification and resolution of issues common to all parties.

National Incident Management System (NIMS): The Federal Emergency Management Agency
(FEMA) oversees the National Incident Management System (NIMS) which defines operational systems
that guide how personnel work together during incidents for all levels of government, nongovernmental
organizations, and the private sector.

One Health: The One Health Initiative (https://onehealthinitiative.com/) is a movement to forge co-
equal, all-inclusive collaborations between physicians, osteopathic physicians, veterinarians, dentists,
nurses and other scientific-health and environmentally related disciplines, including the American Medical
Association, American Veterinary Medical Association, American Academy of Pediatrics, American
Nurses Association, American Association of Public Health Physicians, the American Society of Tropi-
cal Medicine and Hygiene, the Centers for Disease Control and Prevention (CDC), the United States
Department of Agriculture (USDA), and the U.S. National Environmental Health Association (NEHA).

Operational Period: The period of time scheduled for execution of a given set of tactical actions
as specified in the Incident Action Plan. Operational periods can be of various lengths, although not
usually over 24-hours.

Span-of-Control: The supervisory ratio of from three-to-seven individuals, with five-to-one being
established as optimum.

Staging Area: Locations set up at an incident where resources can be placed while awaiting a tactical
assignment on a three (3) minute available basis.

Stakeholder: An individual, group, or organization affected by an emergency or other situation with
a vested interest in the incident outcome but not directly involved in the incident response.

Trace-Backs: Backwards tracing means tracing back to the source of the product, to find the origin
of infection or contamination. Trace-backs are required in many federal or state quarantines (regulations).
May also be used synonymously with trace-ins.

Trace-Forwards: Trace-forwards investigate forward to identify everywhere that infection or con-
taminated plants or animals may have been shipped. Trace-forwards are required in many federal or state
quarantines (regulations). May also be used synonymously with trace-outs.

Unified Incident Command: A unified incident command (UIC) is an emergency response struc-
ture that brings together the incident commanders of the major organizations involved in the incident in
order to coordinate an effective response, while at the same time allowing each to carry out their own
jurisdictional, legal, and functional responsibilities.

Vaccination Zone: Areas where vaccines are administered as part of an emergency response to an
animal disease. The vaccination zone can be set up for containment (Containment Vaccination Zone,
CVZ) or protection (Protection Vaccination Zone, PVZ).
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Values-at-Risk: The elements of a community or natural area considered valuable by an individual
or community that could be negatively impacted by an emergency situation or the mitigating operations.
These values can vary by community and can include diverse characteristics such as homes, specific
structures, water supply, power grids, natural and cultural resources, community infrastructure, and other
economic, environmental, and social values.

Zoonotic Diseases (Also Known as Zoonoses): Diseases caused by germs that spread between
animals and people. Zoonotic diseases may be caused by viruses, bacterial, parasites and fungi.
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Abbreviations

APHIS: Animal Plant Health Inspection Service
FADD: Foreign Animal Disease Diagnostician

USDA: United States Department of Agriculture
OIE: World Organization for Animal Health
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