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Throwghout history, disasters have exacted a heavy toll of death and suffering. In the
past 20 years over 20 million humans have died in disasters worldwide and property damage
easily exceeeld $500 billion. To date, the United States has yet to experiencelyarhassive
disaster with tens of thousands of human deaths; however, disasters in this country have easily
affected millions of poultry, swine, and fish. Disasters affecting animal holding facilities have
resulted in the death of many thousands of rebeanimals. When disasters strike, destruction,
injuries, and death occur. The impact varies widely according to the degree of warning given,
the suddenness of onset, animal density, confinement housing, trained response personnel, and
resources. Regdsss of the cause of most disasters, their repercussions are often similar (Heath,
2000). For example, the many causes of natural and technological disasters often lead to
common impacts such as power failure, failure of heating and cooling systems;aihspitis,
insufficient personnel, security breaches, and animal escapes.

In this discussion thdocusis on veterinary disastassueswith emphasis on trying to
broaden the reader's view of disaster respordeyveterinary hospitals should have a aiser
plan but experience shows thikan usually requiechanges to meet the specific problems. A
plan must be more than just taking care of one's responsibility. It must also include an
understanding there are resources and individuals trained, tagelrand ready to assist.

Each individual in a disaster must first consider one's personal welfare and safety. Next
that individual must attend tine health, safety, and wellbeing of one's family. Only after these
activities are accomplished shoulde individual begin to concern oneself with employment
responsibilities. Too often we expect heroic action from disaster victims. Undoubtedly each
disaster responder will feel an absolute commitment to "save their animals" but if there are
deaths in th family, the house has been blown away, or there is no food to feed the children, it is
pretty difficult to expect the employee to focus on "the job".

What is a Disaster?

There is no standard definition of "disaster". Traditionally, the term disesstgsed to
describe largecale incidents that overwhelm the resourceanaffected community. Because
disasterresponseas multidisciplinary and depends upon the integration of multiple levels of
responders, the use of more concise definitions immgake More frequently in the USA, the
term "emergency" should be used to describe incidents that can be handled with existing
community resources. It is certainly possible for an emergency to quickly overwhelm the local
resources This is less likely m larger metropolitan areas, provided there is an organized
practiced,disaster plan in place to guide the professionals responding to the incident. Thus, it



seems it is more a functional impact on a specific area that is the key to determining wihether a
emergency exists or a true disastas occurred

Many factors point towards an increasing probability of mass casualty incidents.
Amongst these factorare the increasing population in flood plains, seismic zones, ocean or
lakeside housing developmis, the transport of hazardous materials, the risks of chemical or
nuclear facility mishaps, catastrophic fires and explosions, terroaseh weapons of mass
destruction, including animal disease agesisdas weapongFigure 1)
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Figure 1. Unintertional and intentional events that result in a disaster

In most cases, naftalrevents(unintentional are forecast and provide some degree of
warning. This provides the animal caretalaan opportunity to set their disaster plan into action.
Contrast hat with intentional events where there isually no warning and no time for
preparation! Most of us plan for the unintentional event but give minimal thought to disasters
incited through terrorism. It is these events that will truly test disasternsspdandecause
few of us have any experience in this arena.

Disaster risks posed by violent animal rights extremists or other srgyoups differ
significantly from natural disaster risks such as floods, fires, earthquakes, hurricanes, tornadoes,
or blizzards in that while the latter are happesjnthe former result from intentional,
deliberative human action®/hen animal rights extremists undertake destructive or violent
actionstheyareusually driven by a rational strategy. Specificalhgy epect that the action will
garner public support rather than turning public opinion against them. A classic example of such
a situation is provided in the ALFPETA illegal breakn that resulted in the acquisition of
videotapes made by researchers workm@ head trauma research laboratory at the University
of Pennsylvania. So egregiowgrethe actionslepictedon the videos, that public attentioras
drawn tothe research and lack of control over research actimtggutions rather than the
illega actions by which they were acquired.

It is necessary to build a sense of mutual responsibility ametgginarianswhich can
serve thecommunitywell not only during infectious disease outbreaks, but any disaigte key
guestion is how taffectthis sense of responsibility/ery little availableliterature exists on that



guestion, but it is clear th&ical veterinary associatiorten be instrumental in creating such a
culture. Thus it is vital that thessociationgperate not as a policeman, batclleagues helping
colleagues

Preventive Strategies in a Disaster

Perhapsa focus on veterinary disaster plannisgvarrantedo broaden the reader's view
of disasterissues All veterinary hospitals require a disaster response plamXpgrience has
shown thisusually requires changes to meet the specific problems. A plan must be more than
just taking care of one's responsibility. It must also include an understanding there are resources
and individuals trained, credentialed, and yetlassist. Undoubtedly plans must be tailored to
individual requirements but all plans need to include basic animal needs (Figure 2).
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Figure 2: Basic elements in all veterinary disaster response plans.

In most cases, natural events (uninterdlprare forecast and provide some degree of
warning. This provides the animal caretakers an opportunity to set their disaster plan into action.
Contrast that with intentional events where there is usually no warning and no time for
preparation! Most oltis plan for the unintentional event but give minimal thought to disasters
incited through intentional events. It is these events that will truly test disaster response plans

In June of 200,/the Biological Safety Level 4 (BS#) Laboratoryin the Centes for
Disease Control and Prevention and Safety in Atlanta was struck by lightning. These labs are
considered highly secure environments and are known to handle the most dangerous and lethal
pathogens. With one flash Georgia Power (supplying primaryepoand the CDC backup
generators were knocked out and everything faded to black. Amongst other things, the outage



shut down the biocontainment laboratory's negative air pressure system, a design feature meant
to prevent the escape of airborne microorgans into the environment; admittedly, lack of
power would not result in positive pressure within the laboratory. Fortunately, the CD@ BSL
facility was not operational at the time. Had there been activity in the laboratory, what plans
were in effect toninimize a widespread event? Does your disaster plan provide for disasters that
reach beyond your doors? Although your plan often states you will work wsitgrinary
hospital(s)and even community emergency operations, have you physically worked as# th
people other than to show them how to get into and out of your facility? As seen in Figure 2,
there is far more to a digas plan than evacuation routes!

The effects of any disaster can be minimized and or avoided by applying effective
preventativestrategies. The existence of county and community preparedness plans greatly
increases the seltliance and effectiveness of assistance, contnigputo the decrease of
disasteirelated mortality and morbidity. The first order of business is to conduoerability
studies of each community or county, mapping specific locations of potential disasters and
pinpointing potential associated risks; thus, each community or county knows the location of all
animals potentially in harm's way. Inventorying drigtresources to facilitate the rapid
mobilization of all available resources during the emergency follows. Included is an up to date
list of all trucks, trailers, and boats available to evacuate large animals, kennels, ,shelters
research animal holdingadilities, and fairgrounds housing animalSritical to any effective
disaster response is the type of support expected from of ancillary agsuincheaspolice and
fire departments, poison control, hazardous material responders, animal cpntrary
investigatorsand search and rescue. The effects of-made and natural disasters can be
foreseen and contained; however, implementation of these appropriate preventative preparedness
and mitigation measures are mandatatgpefully, nost veterinary hosjpals have emergency
preparedness plans in place aneywill most likely have provisions for how to handle released
animals during a major catastrophEhe next important portion of the disaster plan is putting the
plan into actionwith frequent and regated training of all personnelinvolved. No
recommendation will be effective without supporpefsonnetraining and management

When urban populations are struck by a disaster, many of the victims are animal owners
(56% of the households in the BSow have pets The first priority of disaster religk to
protect and save human life. With the widespread emphasis on the-anmat bondand the
realization that billions of dollars are annually spent at over 2000 animal facilities involved with
reearch disaster agencies are now being called upon to deal with more complicated animal
related issuesSpecifically,in 1996, the Institute of Laboratory Animal Resources (ILAR) Guide
for Care and Use of Laboratory Animals recommended a disaster pregssqudanin 2006 the
passage of thBets Evacuation and Transportation Standards (PETSy@&gmeant to increase
preparedness and responsananals caught inlisasters. The PETS Aamend the Robert T.
Stafford Disaster Relief and Emergency Assis&Act to ensure that State and local emergency
preparedness operational plans address the needs of individuals with household pets and service
animals following a major disaster or emergency.

Clearly the emphasis on care of animals caught in disastevssavdives. In a major
disaster, this may only be possible within a short-(48 hours) window of time. (Heath, 2000)
Although many veterinarianflave done an admirable job of preparing disaster plans, there is
little evidence that these plansimibe truly functional during the actual event. In a disaster,
priorities are directed to personal safety, then safety of the family, and finally the safety of
animals. If you are immersed in preserving personal and family safety, animals take a backseat



or are temporarily neglected. Two things work in tandem in this neglect: 1) local first
respondersare responsible for the first 72 hours of a major disaster and 2) although disaster
preparedness plans often state there will be "practice drills", tiaesly occur as they are
disruptive and are expensive to undertakéost fire and police have minimal to no experience

in animal handling/restraint. To expect them to capture and restrain a horsdpgowat, bird,
snake,or even anonhuman primates expecting far more than their experience and training
have afforded. In a major disaster, personnel tasked with animal care haveadthaitives
disrupted andt is difficult to expect them to forego their personal catastrophe in order to return
to ther occupational tasks. Even if their dedication to their job is great, returning to their task is
often hampered by increased levels of security applied during disaster response.

Disaster Responsean the United States

The existence of county and commity preparedness plans greatly increases the self
reliance and effectiveness of assistance, carinf to a decrease of disastelated mortality
and morbidity. Overlooked and underused resources during disasters involve the use of
credentialedreterharians, veterinary technicians, and volunteers that arise from the community,
state, and federal sources. Community or county sources are termed "community animal
response teams (CART)", state resources are either "state animal response teams (SART)",
"veterinary medical response corps (VMRC)", or "veterinary medical assistance teams
(VMAT)". The federally deployed teams are termed "national veterinary response teams
(NVRT)" (Figure 3).
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The term "county or community animal response team" (CART) is one of the more
common nomenclatures for local animal emecogemplanning, preparedness, and response
networks. In some communities, the CART program is a network of agencies and non
governmental organizations with volunteer participation routed through existing community
organizations. Other communities, particlyaones with fewer prexisting community
organizations that utilize volunteers, may establish a voluntary program in which volunteers are
affiliated directly with local government. While the exact format and nomenclature varies
greatly among local progms, they share some basic commonalities, including the following: 1)
Creating a unified network of community animal response resources in a system connected to
local emergency management which collectively develops and executes the community animal
emergeacy plan. 2). Helping communicate lead and supporting roles for various mission tasks to
the network of stakeholders. This is particularly important since there is often high turnover in
personnel over time within government, Agovernmental organizatip private sector
businesses, and community volunteers. 3) Creating a pathway lémtesr involvement and
providinga mechanism to address volunteer liability and accident issues. 4) Serving to facilitate
training and exercises. 5) Supporting commurmptgparedness outreach. 6) Maintaining
standards and credentialing for local disaster response (Dennison, 2009).

The community emergency manager is responsible for overall development of the local
emergency operations plan. The emergency manager veithceanmunity sector provides the
bulk of planning for their specific area of expertise. While the elected officials and the local
emergency manager are ultimately responsible for creating the animal plan, the local agencies
and organizations within the @onunity animal and agricultural sector must provide the bulk of
the expertise and the actual work behind the plan.

The community animal emergency plan should be written by a drafting group that
includes the county emergency manager and a handful of cotgnaummal and agricultural
experts. This core group of essential stakeholders and experts can get the first draft ready for
discussion by a broader group of agencies, organizations, and individuals. Based on input from
the stakeholders, the drafting gmthen develops additional draft versions until the plan is ready
for final approval by elected officials.

Each state has to develop mechanisms of addressing both animal and agricultural
emergency management issues. Each state, however, has a urtigioey séavironment in
which animal and agricultural issues are regulated. In addition, states have differing strengths
and challenges, different risks, variable resources, and a unique political environment. For these
reasons, we have 50 states that aldressing these issues through 50 variations and a wide
variety of nomenclatures.

States have two general mechanisms to address animal issues in disasters. 1) State
agencies, such as a department of agriculture, state veterinarian, or state emeagageynant
agency address these issues through exerting their statutory authorities and building direct
partnerships with negovernmental entities. 2) States may develop programs that are designed
to supplementstate agencies through helping to coordinatdtiple statelevel stakeholders,
building a partnership between the state and the private sector, supporting local animal or
agricultural emergency response capacity, developing private sector funding resources, and
facilitating the use and credentiairof volunteers, including both animal professionals and
citizen volunteers. The latter group is generally referrdolytthe acronym'SART" which can
mean State Animal Response Team, State Agricultural Response Team, or State Animal



Resource Team, depéand on the state involved. In addition, there are several states using
terminology close to SART, such as the State of Maine Animal Response Team (SMART), or
Mississippi Animal Response Team (MART). A few other states use a very different
nomenclature foprograms that have some similar functions, such as the California Animal
Response Emergency System (CARES), or Utah Emergency Animal Response Coalition
(UEARC). For the purposes of thigscussionthe term SART will be used broadly to include all
state pograms of this category.

Many states have developed VMRC programs under a variety of names. Some states
have VMRCs that fulfill some of the roles of a typical SART program (e.g. WY, OK); some
states have VMRCs in addition to a SART program (e.g.,Nd@Q,and FL). In some states, the
VMRC is a unit of the Medical Reserve Corps (human) program (e.g., CO, MN, OK), and in
some cases the VMRC is a program of the chief animal health official (e.g., ND, SD, MT, ID,
NC, AZ). In some states the VMRC is focdsen animal disease response and in some states,
the program has a broader mission, includinghallards emergency response. In all cases,
VMRCs provide a mechanism to mobilize trained and credentialed veterinary professionals from
the private sector teupport the emergency needs of that state. Currently there are over 20 state
VMRC programs in the USA (Dennison, State, 2009).

Animal health emergencies, such as foreign animal disease outbreaks, are managed
primarily under the statutory authority of tiseate chief animal health official and the United
States Department of Agriculture. The role of SART or state VMRC programs vary widely for
these types of incidents, but the following assignments might be tasked to these programs:
(Dennison, State, 2009

e Helping to engage local and state stakeholders in raising awareness of animal health
threats and helping promote local and state mitigation and preparedness efforts.

¢ Including awareness of animal health emergencies within basic training for individual
volunteers.

e Including biosecurity information in outreach materials on animal and agricultural
preparedness.

¢ |dentifying and training individuals and teams that can assist in various mission tasks
related to an animal health emergency response. Some lsatesnvested substantial
efforts in training private sector veterinary medical professionals to respond under the
chief animal health official during an animal disease emergency incident.

e Helping to identify and develop supporting mission capabilitiesrtiight include mental

health support, logistical support for animals isolated on farms or animal care facilities

due to quarantine restrictions, public informational outreach, community surveillance,

logistical support, and many more.

Once an event oveivelms local resources, the local emergency operations center notifies
the state emergency operations center and asks for mutual aid and assistance. Deployment of
state resources does require local request. (Fgjure

The Federal Government maintaingvale array of capabilities and resources that can
assist State governments in responding to incidents. A Federal law, The Stafford Act, establishes
two incident levels, emergencies and major disasters: 1) A federally declared emergency is
def i nedyoacasiomor imsdance for which, in the determination of the President of the
United States (President), Federal assistance is needed to supplement State, tribal, and local
efforts and capabilities to save lives and to protect property and public hedldatety, or to
| essen or avert the threat of a catastrophe



means any natural catastrophe (including any hurricane, tornado, storm, high water, wind driven
water, tidal wave, tsunami, earthquake,caolic eruption, landslide, mudslide, snowstorm, or
drought), or, regardless of cause, any fire, flood, or explosion, in any part of the United States,
which in the determination of the President causes damage of sufficient severity and magnitude
to warrantmajor disaster assistance under this Act to supplement the efforts and available
resources of States, local governments, and disaster relief organizations in alleviating the
damage, loss, hardship, or suffering caused thereby.

The Stafford Act did not agjuately recognize 2Icentury threats. In recent years, our
Nation has faced an unprecedented series of emergencies and disasters. The Stafford Act needed
to be further amended to establish a response level for catastrophic events (chemical, biological,
radiological, nuclear attacks, or nuclear accidents). As a result, our national response structures
have evolved and the response plan was improved to meet these threats.

The National Response Framework (NRF) is the next step in this evolution, anthas su
defines how we respond as a Natiomv{v.fema.gov/emergency/nrf/Based on best practices
and stakeholder input, the NRF presents the guidingipies that enable all response partners
to prepare for and provide a unified national response to disasters and emefigémeieshe
smallest incident to the largest catastrophe.

Emergency planning is a national priority. To address this prioritg, National
Preparedness Guidelines have been developed. These guidelines are comprised of four critical
elements: 1) the first element is the National Preparedness Vision, which provides a concise
statement of the core preparedness goal for the Natiprifhe next element is the National
Planning Scenarios, which form a basis for coordinated planning, training, and exercising. These
scenarios are planning tools that depict a full range from terrorist attacks to natural disasters. 3)
The third element ishe Universal Task List, which provides a menu of unique tasks linked to
prevention, protection, response, and recovery strategies. This invaluable resource identifies the
critical tasks for which response capabilities must be developed. 4) The finahtlsntiee
Target Capabilities List, which defines specific response capabilities that all levels of
government should possess.

In addition to these elements, the National Preparedness Guidelines integrate key
guidance documents such as: the National demi Management System, the National
Infrastructure Protection Plan, and other national continuity policies and directives. Plans are
continuous and evolving. They anticipate actions, maximize opportunities, and guide response
operations. That is why plansr e bes't descri bed Plamingfis thevi ng o
cornerstone of national preparedness. The National Response Framework provides a foundation
for unified planning for all response partners.

Conclusions

Planning and preparedness for a disaseems to have good participation. Although

plans have been developed one continues to see commonplace, coissisentTheseissues

include animal capture and restraint, animal transport, sheltering, communication failures,
personnel issues with edakers and security, and finallyeterinary careAn element that is
overlooked in most plans is the training of individuals to respond to the plan. Undoubtedly this
is difficult to accomplish but training is paramount in effective resporn&aining @nnot be

limited to "yearly" exercises. Changes in personnel, policies, procedures, and threats emphasize
the need for more proactive scheduled trainiadditionally, it is difficult to expect human
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victims of a disaster to be the only help following igadter. Disaster planning needs an
awareness of trained, credentialed responders in the community. These organized professionals
and volunteersare a tremendous assetThey can only helpf they are included in disaster
planning training, and responsdn the United Statesf community or county response teams

are overwhelmed, there are state and federal teams that are available for depldyyoenare

a victim in a disaster, know that you are not alone and there are fraieddntialedindividuals
available tanelp.
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Weapons of Mass Destruction
An Overview
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Weapons of mass desttion (WMDs) include chemicals, biologics, nuclear and
radiologics,incendiariesandexplosives. Any of these separately or in conjunction with
each other have the ability of causing large numbers of injuries, illneswbdeath Probably
more impotant to the perpetratod¥MDs cause fear and terror

Bomb blasts and explosives are the most commonly employed WMD used by terrorists.
Components are readily available, easy to use, can cause immense damage to infrastructure, and
mass casualties areramon.

Many of the chemicals uses a weaponan affecianimals insimilar waysasthey affect
humans. This is important when dealing with our service animals such as search and rescue
dogs, law enforcement animals, not to mention our pets. A lagemage of the biologics
used a’®WMDs are zoonotic agentsThismeans that humans and animals can be affected by the
same organism. Some of these agents can cause disease in animals or the animals can be carriers
of the disease.

Radiation will causesimilar signs and symptoms in animals as in people. This
important in the fieldlf large numbes of animals aresuddenlyfound showing signs of radiation
poisoning this could be a red flag for first responders whateringa disaster

Bomb Blasts and Explosives

Incendiaries are weapons that produce combustion and fire. The most well known
incendiary is the Molotov cocktail. It is usually a glass bottle filled with gasoline or other
flammable liquid. The end of the bottle is stuffed with a nadjignited. The bottle is thrown or
placed into the area that the perpetrator wants to set on fire. Other types of incendiaries can be
made by combining chemicals that when combined will produce fire. These do not need an
ignition source since the cheral reaction causes heat and fire. On the events of 9/11, the
United States witnessed three large incendiaries unleashed on the American people. The three
jets loaded with fuel are considered incendiaries where the end result was massive fire,
destructim, and death. When compared with chemical, biological, and radiological terrorism,
incendiaries generally do not produce mass fatalities. The events of 9/11 proved that even an
incendiary can produce large numbers of fatalities and can definitely prtzdgeescale panic
and terror.

Because incendiaries produce fire as their primary objective, burns injuries are the major
problems encountered by emergency personnel but are not the only concern. Remember that in
some cases chemical reactions have lo@enrring to ignite the fire so attention to other organ
systems must be included in the physical exams. The respiratory system needs to be addressed
early on in the care. Inhalation of any of the fumes or smoke from the fire will cause respiratory
prod e ms . The ABCOGs of emergency care must be



breathing, and the C is circulation. We must also pay attention to the percent of the body that is
burned.

Blast injuries vary greatly depending on the type of blasttaadype of material used.

There are high order explosives and low order explosives. High order explosives produce an
overpressurized shock wave that has some unique characteristics when looking at the injuries
produced. High order explosives inatudlynamite, €, TNT and other higher level
explosives. Lower order explosives are generally a less sophisticated type of explosive such as a
pipe bomb and do not have the higher energy to produce the@ssurized shock wave.

Any organ system cabe affected by blasts depending on the mechanism of injury. When
dealing with blasts, the mechanism of injury is categorized into primary, secondary, tertiary, and
guaternary injuries.

e Primary injuries deal with the pressurized shock wave therefose thpiries will be

seen with the higlorder explosives. These injuries concentrate orfitjad organs
and organ systems. The middle ear is a common place for injury with rupture of the
tympanic membrane being a common problem. Gastrointestinal Hegerrlung
and eye trauma, with possible rupture, can all occur with primary blast injuries.

e Secondary injuries are injuries that result from the flying debris from the blast. These
tend to be penetrating or concussing types of injuries. Any body systenbe
affected with these types of injuries.

e Tertiary injuries are injuries that result from the body being hurled into something by
the blast. Once again, any body system can be affected. Head trauma is common, as
well as contusions and fractures.

¢ Quaternary injuries are injuries that dor
into this category as well as some crushing injuries or respiratory injuries from the
fumes or dust. These injuries can also be cardiac in nature if a heartcaitack
after the blast,

Chemical Agents

Chamical agents can fall into different categories depending on their composition and
their effects. The major groups that can be seeasafalows:

e Blood agents

Pulmonary or choking agents
Nerveagents
Vesicants oblister agents
Riot control agents
The agentin a chemical attacks most likely one of these agents. The FBI has put
together their top ten most likely chemicals @hely are as follows: ammonia, arsine, chlorine,
cyanide, hydrogenutfide, methyl isocyanate, phosgene, phosphine, sulfur dioxide, and fluorine.
There are no nerve agents on this list but they neediteheled. Thesagents haveeen used
in the past iractsof chemicalterrorism and can cause a great deal of leahrdeaths

Blood Agents The most likely blood agents be encountered in a chemical attack
cyanideor its derivatives andrsine Inhalation would be the most likelpute ofexposure for
these agents.Cyanideworks at the cellular level by bintj with cytochrome oxidasand
disrupts cellular oxygen usagEthis leads to cellular asphyxiation and cell death. Cyanide may
have a slight almond odor but not in every case. Cyanide may also be used as a food or water
contaminate.




Arsine is a g@s formed from arsenidt binds in the red blood cell and causes an intravascular
hemolysis. Inhalation is the primary route of exposure but absorption through mucus membranes
can occur.

The signs and symptoms of the blood agents are relatedrnagéaat the cellular level.
Cyanide exposure causes hypoxia and the patient will have some form of cyanosis depending on
exposure. Headache and dizziness are ustlalynitial complains in humans and these are
followed by nausea and vomiting.Severecases will involve respiratory and cardiac signs,
comas, seizuresind death. Cyanide signs in a terrorist event are ussedlfimmediatdy after
exposure.

Signs and symptoms ofsane exposurarenot as immediate as cyanide. This can make it
more desirable as a weapon since detection will be more difficult. It is not very irritating and
exposure may not be known for as long as a day later. Intravascular hemolysis and renal failure
occur. Similar early signs of headache can occur with pessinhiting. Deathmay occur
within a day if a large exposure has occurred.

Pulmonary Agents. Pulmonary or choking agents are chemicals that effect the
pulmonarysystemincluding both the upper and lower respiratory tract. Inhalation isntiet
likely route of exposure but ocular and dermal problemay also occur. There are many
pulmonary agents but the most likely in a terrorist evaet as follows ammonia, chlorine,
phosgene, and phosphine.

Ammonia is most commonly found as anhyascammonia and is used especially in
agricultureand as a coolant in large buildings, breweries, and sports aréniascolorless but
has a strong odor and when combined with water forms a strong alkali called ammonium
hydroxide.

Chlorine is a gas #t is commonly used in industry. It also has a strong odor and when
combined with water produces hydrochloric acid.

Phosgene is also used commonly in industry. When combined with water, it also forms
hydrochloric acid.

Phosphine is another industrizhemical. It not onlyaffectsthe respiratorysystembut
can also lead to renal and cardiac failurdhese chemicals are all fairly easy to obtain and
should be considered likebhoicesin aterroristchemical attack.

Ammonia will cause upper awvay irritation including the eyes, laryngeal edema,
coughing, wheezingrespiratory distress (dyspneand pulmonary edemaDeath may occur
with larger exposuredlf contacted with the skin, it will cause burns and frostbifee lesions.

Chlorine ga shows similar signs as ammonia. Ocular and upper airway irritation will
occur and may progressatoughing,respiratory distresgnd pulmonary edemdeathmayalso
result following exposure.

Phosgene tends to have a more delayed action. It issnatater solubleand thus
produces hydrochloric acid somewhat slower. It irritates the eyes and upper airways early
following exposure but is slower to produce the pulmonary edema. It has a latent period after the
initial upper airway signs but can progseorespiratory distresand hypoxia.

Phosphine will also cause the upper respiratory signs but can also show vomiting,
coughing, chest and abdominal pain, and can lead to renal and cardiac failure. Upon contact, it
can cause frostbitype lesions.

Nerve Agents. Nerve agents may be the most famous of the chemical agents but are
harder for the terrorists to obtain or produce. This puts their likelihood in a terroristlatt@ck
on the previously listed agent$hese chemicals include Tabun (z&arin (GB), Soman (GD)



and VX. The AGO in the nomenclature comes
before and during Wld War ll. Sarin was used ithe 1995 attack o the Tokyo sutway by the

Aum Shinrikyoterroristsect. All of the nerg agents are organophosphate compounds and cause
organophosphate poisoning. Of the four listed, VX is the only one that dissipates slowly. Itis a
very persistent, nonvolatile liquid and evaporates very slowly.

Nerve agent exposure follows signs seemnganophosphate poisoning. The acronym
SLUDGEM describes salivation, lacrimation, urination, defecation, gastrointestinal upset,
emesis, and miosisYou mayalso see muscle weakness, increased heart eatdseventual
mydriasis. @ntral nervous systemsigns may include seizures and coma. Death can occur
without expedient treatments. Tabun, Sarin and Soman are very volatile so can be used in
aerosol form so inhalation of vapors is a primary condernmga terrorist release. Absorption
of droplets $ anotheslowerrouteof entry. VX is nonvolatile so dermal absorption is the more
likely route of entry.

Blister Agents. Blister agents, also known as vesicants, are agents thatamaingery
like their name. They produce lesions on the sking,eymed any part of the body they contact.
Burns and blisteraretheir primary mode of injury.Some of hese agentwereused as early as
World War | and include the following: sulfur mustard, dwisite, and phosgene oxime. Of
these, sulfur mustard hasen used most in battle to incapacitate enemy troops.

Sulfur mustard causes burns and blisters and will be absorbed systemically or
accidentally ingested. The signs are slightly delayed until the blisters form. This can happen
within hours to 12 days. The initial contact is not painful. Other signs that may become
apparent are corneal burns, conjunctivitis, upper respiratory irritation, and gastrointestinal signs
such as vomiting and diarrhe#f large enough doses asbsorbed, bone marrow signmay be
present.Anemias, leukopenias, and thrombocytopenias have been known to occur.

Lewisite differs from sulfur mustarth that it causesimmediate pain and more immediate
blisters. It also causes ocular signs much more quickly. Coutesak and conjunctival edema
may develop within minutes. Respiratory signs may include pulmonary edema in addition to
respiratory irritation. High doses can cause death within minutes due to hypovolemic shock.
Kidney and liver necrosis may also be sysic effects.

Riot Control Agents. The riot control agents (RCAs) are chemicals that rapidly
produce sensory irritation or disabling physical effects that disappear within a short time
following termination of exposure. The standard 4g@ducing agets are echlorobenzylidene
(CS), other agents in the same family (CS1, CS2, CSX), and dibeni:fg)azepine (CR).

Generally, they produce a rapid onset of effects (seconds to several minutes) and they have a

relatively brief duration of effects (150t30 minutes) once the victim has escaped the
contaminated atmosphere and has removed the contamination from clothing or hair coat.
Because tear compounds produce only transient casualties, they are widely used for training, riot
control, and situations velne longterm incapacitation is unacceptable. When released indoors,
they may cause serious illness or death. It is not uncommondiiking animals (WAs)o
become exposed to RCAs. Many of these agents will cause temporary discomfort but seldom
have lomg-term or fatal effects. Tests have been conducted by various credible organizations and
it has been determined that workidggscan most often continue with their operations even
after being exposed to these chemicals. If the environment requiresrntierhto a wear
protective mask, one should avoid taking a WA into that environment.

Clinical signs include an initial burning feeling or irritation to the eyes that progresses to
pain accompanied by blepharospasm and lacrimation. The mucous membranesrafuth

f



have a sensation of discomfort or burning, with excess salivation. Rhinorrhea is accompanied by
pain inside the nose. When inhaled, these compounds cause a burning sensation or a feeling of
tightness in the chest, with coughing, sneezing, anckased secretions. On unprotected skin,
especially if the air is warm and moist, these agents cause tingling or burning.

Specific treatment is generally not required since the signs and symptoms subside on
their own once animals have been moved to fesh The eyes should be rinsed with either
sterile water or saline. A topical ophthalmic ointment can then be applied to soothe and reduce
inflammation caused by the contamination.

During decontamination hypochlorite (bleach) shoM@T be used in antgempt to
decontaminate RCAs. Bleach reacts with riot control agents to form a strong irritant.

Move the animal to fresh air, brush or vacuum powders from the hair coat. Flush the skin with
plain water, soap and water, or a weak solution of sodium loicaté (baking soda). Water and
soap may cause a temporary worsening of the burning sensation, but it will not cause additional
damage.

SelectedBiologic Agents

The Centes for Disease Control in Atlanta has put the biologic agerits gategories
basel on their dissemination and transmissibility, high morbidity and mortality, public
perception, and difficulty of public health respon$iese categories includdass A, Class B,
and Class @gents

e Class A agents includ@e organisms forrahrax,botulism, plague,smallpox, tularemia,
and the viral hemorrhagic fevers (arenaviruses, bunyaviruses, filoviruses, and
flaviviruses) Class A agents cause the most severe health effects if encountered in a
terrorist event.

e Class B agents includagents forbrucellosis, Clostridium perfringens glanders,
meliodosis, psittacosis, Gever, ricin toxin, staphyloccal enterotoxin Btyphus, viral
encephalitis agents, and food and water threats suSalasonellaspp, Eschericacoli
(E. coli), Shigellaspp, Vibrio spp, andCryptosporidiunspp.

e Class C agents are emerging agents suetaatavirusandNipah virus
Anthrax. Anthrax is caused by the bacteBacillus anthracis It is a zoonotic disease

but does not have perstmperson transmission.This bacteria forms spores that arerywe
resistant in the environment.
The spores can cause signs depending on contact, inhatatimgestion. Three forms

of the disease can occur and each gives different signs and symptoms of disease. The three
forms d anthrax are cutaneous anthrapgstrointestinal anthrax aridhalatioral anthrax Of
these, inhalational anthrax is the most deadly and most likely in a terrorist event. The biologic
event after 9/11 involved anthrax aresultantdeaths were due to iakation. The spores can be
weaponized by adding an electrical charge to cause greater dispedstierefore greater
transmission. Interestingly, dogs seem to be extremely resistant to the inhalation route of
exposure to anthrax organisms. It is conjesd that théongernasal passages of the dog "filter
out" the organism.

Cutaneous anthrax occurs from contact and is the most common natural form of the disease in
humans It starts as a cutaneous skin lesion that becomes ulcerated and beddavkerzed
lesion within two to three days. These lesions are usually not painful. Regional lymph node
enlargement may occur. If left untreated, cutaneous anthrax can have a mortality of 20%
humans



Gastrointestinal anthrax comes from ingestion & #pores. This is the least likely
presentation in a terrorist evefor people but may be likely in dogs if they ingest contaminated
meat. Signs include vomiting, diarrhea, sepsiad possible death if not treated. The most likely
route of infections consuming contaminated meat.

Inhalational anthrax is the most sewv&rm for humansandis themostlikely exposure
routein a terrorist event.It is the rarest form in naturelnhalation of the spores sets up the
disease processThe spores releagetoxin which decreases the chance of successful treatment.
Initial diagnosis is difficult due to the commonality of signs when compared tbkéu
symptoms. Expedient diagnosis is imperative due to the severity of the disease and lack of
response taréatment in the later stages. Tespiratory diseagerogresses quickly and includes
flu-like symptoms, shortness of breatlbughing and tightening of the chest. The second stage
of the disease is caused by the bacteremia and includes respirat@ysdisyanosis, shocknd
death. Thoracic radiographeeveal mediastinal widening which is indicative of the disease.
high mortality will occur without early treatment.

Botulism. Botulism is caused by the bactei@ostridium botlinum which produces a
potent toxin. Like anthraxC. botulinumproduces spores which in turn release the toxin.sé&he
toxins are the most lethal known toxins and can easily be produced for dissemination. The most
likely natural route of infection is gestion. Thisroute could be used in a terrorist event but
aerosol dispersat a bigger concern due to the ability @ffecting more people. Once again,
there is no perseto-person transmission. The disease may occur by ingestion, wound
penetrationpr inhalation. Inhalation isleastlikely in natue. If inhalation botulism is suspected,
terrorism should be considered likelyhe signs are the same no matter how it occurs. Botulism
tends to be a neurological disease which shows descending weakitassid paralysis without
fever a altered mental statusSignsin peoplemay begin as difficulty speaking, swallowing,
abnormal vision, facial nerve paralysis, dry mouth, constipation or diameskness and
dyspnea. Phrenic nerve involvement caacur necessitating the use of a ventilator.

Plague. Plague is a bacterial disease caused byb#uteriaYersinia pestis It is a
naturally occurring disease spread by fleas that have fed on infected rodents. The initial host will
eventualy die ard the fleas will have a greatemdency to seek out other hosts such as humans.

Plague is davorablechoice for terroristsince the organism can be aerosolized, is highly
contagious, can have a high mortality rate, angal identified b cause terror when released.
There are three forms of plague and signs differ between the three. The three forms are bubonic
plague, pneumonic plague, and septicemic plague.

Bubonic plague isthe most common form of plague seen in natural infectiondt is
characterized by enlarged lymph nodes in the area of a flecaliéd buboes Fever occurs with
malaise, dizziness, and possible recumbenc§epticemia can occur witla disseminated
intravascular coagulopathy (DIC3hock and death. Unlessiige numbers of plague infected
fleasarereleased in a populated setting, bubonic plague may not be the most likely foem to
sea in a terror event. Bubonic plague is not transmitted pete@ersonunless a secondary
pneumonia has occurred. Thisist very common.Without treatment, approximatebnehalf
of the casesf bubonic plaguevill die.

Pneumonic plague is thieastlikely form of plague to be seen in natural infections but
may be the most likely form in a terisirevent. If the baetria is aerosolized and dispersed,
inhalation of the bacterianay occur and large numbers of peoplll become infected.
Pneumonic plague has almost 100%nortality rate if left untreated and can be spread person
to-person. If pneumonic plague is grsed, terrorism should be consider&ymptoms can



occur very quickly. The incubation periasl from a few hours t®B days. Sudden onset of
dyspnea, bloody sputum, chest pain, feaad cough with severe pneumonia occur. Signs can
rapidly lead to sgticemia, DIC, multiorgan failureand death.

Septicemic plague is plague without primary pneumonia or buboe formation and has a
very rapid onset and course. Fever with severe gastrointestinal symptoms leading to DIC, shock,
multi-organ failure will ocur. The mortality rate without treatment approaches 100% and even
with treatment the rate approaches 50%. Primary septicemic plague is not transmittedoperson
persorbut can spread if a secondary pneumonia is present.

Smallpox. Smalpox (variola)is a viral disease caused by@thopoxvirus. It has been
eradicated world wideind the World Health Organization declaiecradicated on May"8
1980. A vaccine is available but until recently has not been used $8%2in the Unid States
The terrorist concern with smallpox results from possible unknownhstosef the virus since
eradication. The CDC has one stavaseand the former Soviet Union &ithe other. Thereis a
possibility that some of the latter could have mdadeway into rogue states that sponsor
terrorism. For of this reason, the CDC has put it on their Class A list. It is the only Class A
organism that does not have an animal source or vector. It is highly contagious and has a
mortality rate of approxintaly thirty percent. There are no proven treatments for the virus and
little is knownon how current antivirangentswill work against tls virus. Widespreaghanic
would ensue with a release which makes it desirable for a terrorist.

Smallpox is tensmitted as an aerosol and replicates in the respiratory mucosa. The
incubation period from exposure to clinical manifestation of disease is generally twelve to
fourteen daysThis can range from seven to fourteen days. The initial signs are feveachead
and malaise with characteristic skin lesions starting in the nandiface and spreading to the
trunk and extremities.Smallpox lesiongrogressfrom a rashto maculespapules vesicles
pustules andthen to scabs. The perstmperson spreadccurs once the ragshovesto the scab
stage which is usually around fourteen to twenty days. It can be easy to confuse chickenpox
lesions with smallpox lesions but some differences do exist. Smallpox lesions tend to occur in
larger numbers on the facadaextremities whereas chickenpox lesions accumulate more on the
trunk. Smallpox lesions evolve together whereas chickenpox lesions occur at different stages.

Tularemia. Tularemia is a disease caused by the backegacisella tularensis It is a
naturally occurring diseas¢hat most commonly occurgollowing handling rodentsor
lagomorphgespecially rabbijs The other route involves the bité infected ticks or the deer
fly. Person to person transmission does not occur with tularérhiae are various forms of the
disease. The most common farseerin the natural setting are ulcegtandularand glandular
form. The ulcereglandular form gives a cutaneous ulcer wathlarged lymph nodes. The
glandular form causes enlarged lymph e®dvithout the cutaneous lesioithe signs of these
include fever, malaise, muscle paweakness, headache, joint pain, and cough. Although
debilitating, the mortality of these forms is low.esser common forms are the oropharyngel,
oculoglandularand pneumonic forms. These forms would be more likely in a tistrevent
since they are spread more through aerosol dispersal. A higher mortality is expected with the
pneumonic form. Aerosol dispersal of the agent would infect a larger number of pedple a
according to the \arld Health Organization (WB); a dispersal of fifty kilograms of agent in a
metropolitan area of five million peopleould result in 250,000 cases and 19,000 deaths.

The incubation period d¥. tularensisin the pneumonic form isswally three to five days
after inhalation. Signs include coughing, fevand dyspnea. Cases rapidly deteriorate and
mental capacity can be lost. Hike signs will also be present. If trropharyngefform is



present, cervical lymphadenitis alonghwpharyngitis will be present. The oculoglandular form
results from ocular exposure in the aerosol release and can exhibit corneal ulcers, conjunctivitis
and periorbital edema.

Viral Hemorrhagic Fevers. The viral hemorrhagic fevers (VHFyealarge classes of
viral diseases causing varying degrees of fever and hemorrhage from any site in the body. The
course and severity of disease varies depending on the agent. THenfos of viruses that
cause VHF are thArenaviruss, BunyavirusesFiloviruses and theFlaviviruses Included in
these families ar¢he following diseasesEbola, Marburg, Lassa, Hanta, Rift Valley Fever,
Argentine Hemorrhagic Fever, Bolivian Hemorrhagic Fever, Crin@@amgo Hemorrhagic
Fever and others. The incubah periods vary betwedhe diseaseas do the mortalities. None
of these diseases are seen in the United States so any diagnosis without foreign travel is very
suggestive of a terrorist release. These agents are thought to be attractive to tareotostseir
disease severities, higtansmissibility andin some casesigh morbiditiesand mortalities. For
example, EbolZaire has a mortality of ninety percent.

The VHFs cause muiBystem failure resulting in bleedinglost of the bleeding
problems relate to low thrombocyte counts and bleeding can be present in any organ system.
They are all febrile diseases and can transmit paxsperson. The VHF all tend to have an
animalor arthropodeservoir but in the cases of Ebola and Marburg, th@almir arthropochas
yet to be identified.Because of the transmissibility of these diseases, a small release of organism
could snowball into a large scale medical emergency if not recognized Bagdys what makes
them attractiveagentsto terrorists. Most of the diseaseBegin with a few days of fldike
symptoms which then lead to bleeding manifestatigxdditional signanay include multorgan
failure, bleeding from any orifice, bleeding under the skin, hypovolemia, saodldeath.

Radiation.

Radiation could be used by terrorists in many different ways. These refeagesnge
from highly sophisticated releases from a nuclear bomb or a suitcase, boniesser
sophisticated releases from a dirty bgorob by merely planting aadioactive substance in a
public place. The more highly technical the device, the less likely a terrorist could get his hands
on the technology or the radiation need@lblic perception of radiation has the Hiroshima or
Nagasaki connotations whereas a&ctual terrorist attack would almost certainly be much less
severe. Just mentioning a radiation attack will cause panic until public education and awareness
can come into play.

A nuclear blast is the actual detonation of a nuclear bomb. Thikasthe public fears
most butit is much lesslikely in the hands of terror groups. The reaction actually involves
fission or fusion and requires radioactive materials that are much harder to obtain. Enriched
uranium or plutonium is needed aids na likely for terrorists to use unless they have terror
sponsoring countries behind them. The mushroom cloud occurs from these sorts of blasts and
tremendouslestruction will occur. The detonations involving Hiroshima and Nagasaki\ii. W
Il involved nudear blasts.

A "suitcasé bomb is an actual nuclear de@ithat can form a nuclear blast like the larger
nuclear bombs.Thesebomls are generally equivalent to a one kilotexplosion of dynamite.
Compared to the bomb at Hiroshima which was twelve amalfsilotonsthey aremuch smaller
but can still produce a very destructive explosi@nce again, fission or fusion is requirbdt
the bombs are much smaller and can fit into a suitcabe. old Soviet Union (Russiand the
United States supposedproduced these smaller bombs during the Cold War and when the



Soviet Union collapsed there has been some uncertainty whether or not some of the suitcase
bombs may have come up missing. According GBS television 60 Mutes interview of
former RussiarNational Security Adviser Alexandr Labed 1997, as many as 100 out of 250
suitcase bombsre missing after the dissolution of the Soviet Union in 1991. An article
produced by Fox News January"™®2003 also speaks of a possibility that Osama Bin Laden
may have purchased suitcase bombs from Cheotganized crime groups.

A dirty bomb differs from a nuclear or suitcase bomb because it does not require fission
or fusion reactions. Another name for a dirty bomb is a radiological dispersion ¢RIOCY.
This nameexplainshow it works. It disperses the radiation from a conventional type blast such
as dynamite. The radiation is dispersed from the blast and leads to contamination of the
immediate area. The dirty bomb has also been called a WeapdassfDisruption It is
thought in a lot of scenarios thitial blast will likely produce more harm than the radiation.
Here is where the public perception of a radiation emergency will have to be altered soon after
an attack to help alleviate wide sadepanic. The radiation from a dirty bomb is not equal to the
radiation from a nuclear bomb or suitcase bomb. Time, distance, and shesldithg most
important thing to remember in angadiologicalevent.ln other words minimize your exposure
time, maximize your distance from the event, and shield yourself from ionizing radiation.

Radiation Sources. There are many possible radioactive substanitted may be
encountered. The following are some of the more commonpaeadshould be familiar with
someof their basic characteristics:

e Americium is not a naturally occurring substance. Instead, it is a manmade metal
produced from plutonium. The isotope has uses in industry and medicine and is called
Americium-241 or Am241. The most common place that &4l is found is in
household smoke detectors.

e Cesium is a naturally occurring element found in rock and granite. The radioactive form
of Cesium is Cesium 130r Cs137. It is forme by the fission of uranium and is used
commercially to calibrate radiatiodetection equipmentused medically as a cancer
treatmentand used in industry to deteflow rates of some liquid€s137 was one of
the majo isotopes found in the 1986 Chernobyl nuclear plant accident.

e Cobalt occurs naturally in many metals and has been used as a blue coloring in glass and
pottery. Radioactive cobalbr Co60, is used medically as a cancer therapy anded us
commercially in plastienanufacturing and food sterilization.

e The radioactive form of iodine isl31 Its biggest usage is in the medical field. lodine
is taken up in the thyroid gland of humans andmals. 1131 is used in the treatment of
thyroid disorders and tumors.

e Plutoniumi s | i sted here due to itbés familiarit
down the list as a possibility in a dirty bomiPlubnium is used almost exclusively in
nuclear facilities and would be fairly hard to obtaiya terrorist. It is produced by a
fission reaction and is a froduct in weapon production and in nuclear power plants.

e Strontium90 is themost radioactive isotope of strontium. It is actually a waste product
from fission reactions. A medical isotope of strontium is8%rwhich is usedor pain
relief in certain bone cancers. -8 gives off heat when decaying and is also used as a
powersource in space vehicles

e Uraniumhas three major isotopes of concern. They a&34) U235, and U238. U
235 is the enriched or concentrated form.235 is the most talked about isotope, when
dealing with nuclear reactors and power sear Uranium is also is used in armor



piercing shells due to its extremely hard structure. It is 65% more dense than lead. Once

again, emergency responders will probably not be confronted with a uranium release due

to the difficulty in obtaining enrictteuranium.

Acute andchronic medical problems due toadiationcan result.The problems seen in
animalswill correlate closely with human signs and symptoms

e Acute Radiation Syndrome occurs if the radiation dose is high. The dose is usually in
excesof 70 Rads but milder symptoms can occur at doses of 30 Radimses between
70 and 1000 Rads theematopoieticyndrome can occur which affects the bone marrow
and causes bone marrow suppression. Death occurs in fifty percent ahithals
exposedo over 450 Rads.

e The gastrointestinal syndrome is next in progression. At doses between 1000 and 10,000
Rads irreversile damage to the gastrointestinal tract occurs. Survival at this level is very
unlikely.

e The central nervous syndrome is the lastdsgme. Doses greater than 5000 Rads will
result in CNS sigsand survival is not expected.

There are actually four stages to the acute radiation syndrome:

e Prodromal stage. The prodromal stage consists of nausea, vomiting, and occasional
diarrhea. If the vomitingccurs less than 4 hours after exposure the prognosis is much
poorer than after 4 hours.

e Latent stage. In this stage the patient will feel more noandllook better clinically.

This can last from hours to weeks.

¢ lliness stage. This is where the signs can become more severe and the patient feels much
worse. The signs can last up to several months.

e Recovery or death stageThis will occur from weeksup to two yearsfollowing
exposure
A Cutaneous Syndromdoes occur with exposure to the skirocalized inflammation,

erythema, and hair follicle damage occur. Most of these lesions will heal but may lack hair
follicles or he effected areas may become necrotic.

Summary

Weapons of mass destruction include chemical, biological, explosives, and radiation.
These weapons are often used in combination. Veterinarians should be prepared to deal with
animal casualties. Thisgparation revolves around an understanding of the nature and effects of
each of these agents.

Suggested Reading:

Upp J J. Introduction to Weapons of Mass Destruction. In Veterinary Disaster Response.
Wingfield WE and Palmer SHEEds Wiley Blackwell: Ames, lowa. 2009. Pp. 12334.

DA/DoD, 2005. Field Manual (FM)-321.9,Potential Military Chemical/ Biological Compounds,
Multiservice Tactics Techniques and Procedures, January B@p3/chppm
www.apgea.army.mil/chemicalagent/.

CDC Emergency Pparedness and Response website and associated agent fact sheets for sulfur
mustard and nerve agenistp://www.bt.cdc.gov/agent/.



Watson AP et al, 2006. Development and Application of Acute Exposure Guidelines Levels for
Chemical Warfare Nerve and Sulfur
Mustard AgentsJournal of Toxicology and Environmental HealBart B Vol 9; 17263, 2006.

NRC-COT,1999Revi ew of the U.S. Armyos Health Risk
ChemicalWarfare AgentdNational Research Council, National Academgd3, Wash DC,
1999;www.nap.edu.

Kingery AF and HE Allen. 1995. The environmental fate of organophosphate nerve agents: A
review.Toxicological and Environmental Chemistdy: 155184.

Shadomy SV, Smith TL. 2008. Zoonosis Update: AnththAmer VetMed Assoc 233 (1): 63
72.

www.emergency.cdc.gov/agent/anthrax/antinagfactsheet.asg-act Sheet: Anthrax
Information for Health Care Providers, March 8, 2002

Belay, Emias D, Ryan A Maddox, Elizabeth S Williams, Michael W Miller, Pierluigi Gambetti,
and Lawrence B Schonberger. 20B4nerging Infectious Diseas&8(6):977983.

http://www.bt.cdc.gov/radiation

Wightman JM and Gladish SL. Explosions and blast injuries. Annals of Emergency Medicine;
June 2001; 37(6): 66g678.


http://www.emergency.gov/agent/anthrax/anthrax-hcp-factsheet.asp
http://www.bt.cdc.gov/radiation

Personal Protective Equipment
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Personal protective equipme(PPE) refers to protectivelothing helmets gogagles
vests, earplugs, coveralls, respirators, or otfear designed to protect the wearer's body or
clothing from injury by electrical hazards, heathemicals and infection, for jobelated
occupational safety and heafthrposes, and igports martial arts combaf etc.Personal armor
is corsidered combagpecialized protective gear in the United States. PPE is also used to protect
the worker fronpollution, terrorist chemicals, radiation, contaminated wateinfection

Using PPE is often essential during disaster response. As a responder, you must assess
your environment to determine if hazards are present that require the use of PPE. If saish hazar
are present, you must select PPE and reqfelew responders¢o use it You should always
communicate your PP&election decisions to yoteam membersand selecPPE that properly
fits. You must alsdetrained if you arerequired to wear PPE omw do the following:
Use PPE properly
Be aware of when PPE is necessary
Know what kind of PPE is necessary
Understand the limitations of PPE in
protecting employees from injury
Don, adjust, wear, and doff PPE

e Maintain PPE properly

Routes of Exposure

The ypes of hazards to be addressed include biological and chemical warfare agents, and
radioactive agents. The most common routes of exposure to these hazards include inhalation,
dermal contact, and ingestion.

Routes of exposure to biological warfare agerExposure tdviological agentss most
likely to occur by inhalation of biological aerosdBological particles of 35 um in diameter are
inhaled most efficiently into the pulmonary alveoli. Mucous membranes or abraded skin also are
vulnerable and redpe protection Conversely, dermal contact does not pose a significant risk,
since intact skin provides an effective barrier to ablogical agentsexcept trichothecene
mycotoxins. An insignificant amount of aerosolizeilogical particles adhere to dlaing or
skin after operair dissemination. In general, environmental contamination and generation of
secondary aerosols pose minimal risks with this method of delivery. Release of aerosolized
particles in an enclosed space can result in significant cordion and an increased potential
for the formation of secondary aerosols. Other possible routes of exposure include ingestion and
percutaneous delivery, depending on the biological agent used. Ingestion is a minor route of
exposurefor humans but a majoroute for carnivores. In humans the oral romtay
inadvertentlyoccur with haneto-mouth contact or by swallowing contaminated secretions.

Routes of exposure to chemical warfare agentsxposure to chemicals occurs by
inhalation of chemical gas or vaip Exposure also occurs by direct contact of the eyes or skin to



http://en.wikipedia.org/wiki/Clothing
http://en.wikipedia.org/wiki/Helmets
http://en.wikipedia.org/wiki/Goggles
http://en.wikipedia.org/wiki/Gear
http://en.wikipedia.org/wiki/Clothing
http://en.wikipedia.org/wiki/Injury
http://en.wikipedia.org/wiki/Chemicals
http://en.wikipedia.org/wiki/Occupational_safety_and_health
http://en.wikipedia.org/wiki/Sports
http://en.wikipedia.org/wiki/Martial_arts
http://en.wikipedia.org/wiki/Combat
http://en.wikipedia.org/w/index.php?title=Category:Personal_armor&action=edit&redlink=1
http://en.wikipedia.org/wiki/Pollution
http://en.wikipedia.org/wiki/Infection

chemical vapor or liquid. Mucous membranes are particularly vulnerable, since moisture
promotes the absorption of many chemicals. Ingestion is a minor route of exposure.

Routes of exposur® radioactive agentsHuman and veterinarygtients exposed to
beams of ionizing radiatiore(g, patients receiving diagnostierays) do not emit radiation and
therefore pose no radiation danger to others. In the setting of an explosiderrimestevent,or
spill of radioactive material, victims become contaminated with radigmoitting material.
External contamination occurs when radioactive material gets on a victim's clothing, skin, or
hair. Victims also can become contaminated internallyadfioactive material enters the body
through the gastrointestinal tract, an open wound, or less likely, inhalation of highly radioactive
dust. In any situation, the goal of PPE is to prevent the transfer of radioactive material from the
victim to the rescueuntil the victim is decontaminated.

Personal Protective Equipment

The goal of PPE is to protect emergency personnel while they perform essential response
functions in contaminated environments or with contaminated patients. Various types of
emergency ersonnel require PPE, including first responders working in the hot zone (exclusion
zone or contaminated area) and emergency medical and veterinary personnel involved in field
decontamination. Veterinarians rarely require high level PPE unless they tripgiang in the
contaminated disaster environment (usually as part of a specialized team) or presidimgry
careto contaminated patients. Standard precautions are required when caring for all patients.
Transmissiorbased precautions should be ituged based on the patient's disease.

Many types of PPE are currently available, ranging from maximum protection with a
positive pressure respirator and total body encapsulation to minimum protection with a simple
surgical mask and a pair of latex glev@he various types of protective respiratory devices and
clothing are described below.

Protective Respiratory Devices Two basic types of respirators exist: atmosphere
supplying (seHcontained breathing apparatus [SCBA], suppaédrespirator [SAR])and air
purifying (APR).

Selfcontained breathing apparatu§SCBA) SCBA consists of a full face piece
connected by a hose to a portable source of compressed air. Theirop&npositivepressure
SCBA is the most common type. This SCBA providesulair under positive pressure from a
cylinder; the air thensi exhaled into the environmer8CBA provides the highest level of
respiratory protection.

Suppliedair respirator (SAR) SAR consists of a full face piece connected to an air
source away fronthe contaminated area via an airline. Because SARs are less bulky than SCBA,
they can be used for longer periods. SARs also are easier for most hospital personnel to use.
Although negativgpressure SARs exist, positpeessure SARs are recommended for
HAZMAT incidents. SARs, like SCBA, provide the highest level of respiratory protection.

Air-purifying respirator(APR) An APR consists of a facgiece worn over the mouth
and nose with a filter element that filters ambient air before inhalation. Threetyyassc of
APRs exist: powered, disposable, and chemical cartridge or canister. Powepedifying
respirators (PAPRSs) deliver filtered air under positive pressure to gifeme mask, helmet, or
hood, which provides respiratory and ocular protectioon-pbwered APRs operate under
negative pressure, depending on the inspiratory effort of the wearer to draw air through a filter.
Because PAPRs function under positive pressure, they provide the greatest degree of respiratory
protection. A variety of chemat cartridges or canisters, which eliminate a variety of chemicals



including organic vapors and acid gases, are availBidposable APRs usually are half masks,
which do not provide adequate eye protection. This type of APR depends on a filter, wigch tra
particulates. The use of a higffficiency particulate air (HEPA) filter or use in combination with

a chemical cartridge enhances disposable APRs. measure of respiratory filtration efficiency
relevant tobiological exposures is the percent penetmatof droplet nuclei into the faqaece.

For exposures to biological aerosols, PAPRs with HEPA filters are most efficient, followed by
elastomeric haifmask HEPA filter respirators and nétEPA disposable APRAIl APRs are
limited by the adequacy of threface seals. Accordingly, APRs do not provide adequate
respiratory protection in environments immediately dangerous to life or health (IDLH).

High-efficiency particulate aifilter (HEPA): HEPA filters remove particles of G1%
pm diameter with an effiency of 98100%, efficiently excluding aerosolizediological
particles in the highly infectious 10 5-um range. HEPA filters are incorporated into a variety of
protective respiratory devices including PAPRs and elastomeriertaalk respirators. Thiype
of filtration is required when caring for a patient infected with a disease requiring "airborne
precautions"” such ggagueand viral hemorrhagic fevers.

Surgical mask Surgical masks are designed to protect the sterile field of the patient from
corntaminants generated by the wearer. While surgical masks filter outdiaeygarticulates,
they offer no respiratory protection against chemical vapors. These masks are effective against
respiratory droplets and are used when treating infected patients reduire "droplet
precautions” such as pneumonic plague.

Protective Clothing Most protective clothing is aimed at protection against chemicals
and CWAs, since intact skin provides an effective barrier againsioédigical agentexcept the
trichothecae mycotoxins.

Chemicalprotective clothing(CPC): Chemicalprotective clothing (CPC) consists of
multilayered garments made out of various materials that protect against a variety of hazards.
Since no single material can protect against all chemicalftjple layers of various materials
usually are used to increase the degree of protection. Alurdinedy vapofrimpermeable
garments increase the level of protection. Protection is maximized by total encapsulation. An
assortment of types of chemigaiotective hats, hoods, gloves, and boot covers complements the
garments.

Barrier gown and latex gloves Barrier gowns are waterproof and protect against
exposure to biological materials, including body fluids, but do not provide adequate skin or
mucous memtane protection against chemicals. Latex gloves also protect wearers from
biological materials but are inadequate against most chemicals. Barrier gowns, latex gloves, and
leg and/or shoe covers together comprise "contact precautions” and are usefulttosage as
viral hemorrhagic fevers.

Levels Personal Protective Equipment:

The US Environmental Protection Agency has graded PPE into 4 levels based on the
degree of protection provided. Each level of PPE consists of a combination of the protective
regiratory equipment and clothing, which protects against varying degrees of inhalational,
ocular, or dermal exposure.

Level A: Level A PPE consists of a SCBA and a totally encapsulating chemical
protective suit. Level A PPE provides the highest levalegpiratory, eye, mucous membrane,
and skin protection.



Level B:Level B PPE consists of a positipeessure respirator (SCBA or SAR) and f©ion
encapsulated chemiesdsistant garments, gloves, and boots, which guard against chemical
splash exposures. LevBIPPE provides the highest level of respiratory protection with a lower
level of dermal protection.

Level C: Level C PPE consists of an APR and semtapsulated chemiesdsistant
clothing, gloves, and boots. Level C PPE provides the same level gfrskattion as Level B,
with a lower level of respiratory protection. Level C PPE is used when the type of airborne
exposure is known to be guarded against adequately by an APR.

Level D: Level D PPE consists of standard work clothes without a respirator.
veterinary hospitals, Level D consists of surgical gown, mask, and latex gloves (universal
precautions). Level D PPE provides no respiratory protection and only minimal skin protection.

Selecting Personal Protective Equipment

Emergency care personingho provide medical care to victims of hazardous incidents
have the responsibility of first protecting themselves by wearing adequate PPE. Whenever
possible, select the level of PPE based on the known properties of the hazard. When the type of
hazard isunknown, assume a "worst case" exposure and use the highest level of adequate PPE.

The primary consideration in selecting appropriate PPE is whether it will be worn in the
hot zone (exclusion zone or contaminated area) or in the warm zone (contanmedtiction
zone or area where decontamination of patients takes place). Since patients and equipment
should be decontaminated thoroughly before leaving the warm zone, PPE is unnecessary in
uncontaminated areas (except as noted below).

Hot Zone The hot zoe isimmediately dangerous to life or healtBi(H). Accordingly,

Level A PPE with SCBA or SAR is required for first responders or other personnel working
inside the hot zone, where contact with HAZMAT is likely, including chemical gas or vapors,
biological aerosols, or chemical and/or biological liquid or powder vesidncidents occurring
within enclosed spaces with poor ventilation increase the risk of inhata¢pmsure

Warm Zone The warm zone is an uncontaminated environment into which corgtedin
victims, first responders, and equipment are brought. In classic HAZMAT response, the warm
zone is adjacent to and upwind from the hot zone. However, experience with previous disasters
indicates that contaminated victims capableestapingthe hot zoe are likely to bypass
emergency medical services (EMSYVith humans these victims will usualiyp directly to the
nearest hospital, in which case the warm zone may occur outside the emergency department or
even inside the hospital.

Accordingly, the wamn zone poses the risk of contaminated victims and equipment,
which in turn depends on the type and route of exposure. In general, early recognition of the type
of exposure is based on the clinical presentation of victims. The PPE required depends on
whethe victims were exposed to biologicalhemical, or aadiological agent, or agent(s) of
unknown identity. The route of exposure may be inferred from the presence of contaminant on
the clothing and skin of victims. Vapor or aerosol exposure leaves no ionahgontaminant on
victims, and offgassing from the lungs does not occur. Liquid or powder exposures leave visible
residua. For example, in the Tokyo subway sarin attack in 1995, approximately 90% of victims
exposed to sarin vapor reported to medicailifees by private or public transportation without
notable contamination of others. Secondary injury to hospital staff was minimal (mostly miosis)
and did not necessitate specific treatment. In a similar manner, handling pekpasedto
biological aeosols poses little risk to emergency care personnel outside the hot zone.



Cold Zone: By definition, the cold zone should be completely uncontaminated.
Nevertheless, patients exposed to certain biological agents may develop transmissible disease,
which then poses a risk of secondary spread to medical personnel. The type of PPE required
depends on the route of transmission of these infectious diseases.

Personal Protective Equipment Uses

Known biological warfare agent hazards Responder @rsonnel handlingpatients
contaminated wittbiological agentgequire respiratory protection. Dermal protection is largely
unnecessary, sindaiological agentsare not dermally active (with the single exception of the
mycotoxins). Personnel handling victims who have beaposed to a knowhiological aerosol
are not required to wear PPE since secondary aerosolization of residual agent from clothing,
skin, or hair is insignificant.

When victims are contaminated with a knolinlogical liquid or powder, Level D PPE
(universal precautions) and PAPR with HEPA filter are required until decontamination is
complete. Level C PPE and PAPR with HEPA filter may be consideredidua on victims are
suspected of containing mycotoxins.

Known chemical warfare agent hazards Respmse prsonnel handling patients
contaminated wittthemical agentsequire respiratory and dermal protection. When victims are
exposed to &nown chemicalgasat standard temperature and pressure (fId,; chlorine,
phosgene, oxides of nitrogen, cyanide),PPE is required, since ajassing is insignificant.

When victims are exposed tokaown chemicalvapor from volatile liquid €.g, nerve agent,
vesicant vapor), PPE is required, since-g#fsing may result in lo¥evel exposure of
responders.

Whenvictims are contaminated withlkaown chemicalvolatile liquid (e.g, nerve agent liquid,
vesicant liquid), Level C PPE with PAPR and chemical cartridge is required until
decontamination is complete. In general, Level C PPE is used when the inhalatisrkniskn

to be below the concentratidime product expected to harm personnel and when eye, mucous
membrane, and skin exposures are unlikely.

Known radiation hazards When victims are exposed to external radiation but not
contaminated with a radiatieemitting source, no PPE is required. If any doubt exists whether
victims or their clothing are contaminated, they should be surveyed with a GAider
counter.

When victims are contaminated externally with radioactive material (skin, hair, wounds,
clothes), use Level D PPH.€.,, waterproof barrier materials, such as surgical gown, mask,
gloves, leg, and/or shoe coverings; universal precautions) until decontamination is complete.
Double layers of gloves and frequent changes of the outer layer helpe rtducspread of
radioactive material. Handle radioactive materials with tongs whenever possible. Lead aprons are
cumbersome and do not protect against gamma or neutron radiation. For this reason, experts
currently recommend against their use when carin@ fiadiatiorcontaminated patient. Health

care workers also should wear radiological dosimeters while working in a contaminated
environment. The health care facilioy disaster response teasafety officer usually supplies

these devices.

When victims & contaminated internally with radioactive material, wear latex gloves
when handling body fluids (urine, feces, wound drainage). The safety officar health
physicist can determine when the amount of radioactivity in the patient's body secretions has
fallen to a nordangerous level.




Unknown hazardsb{ological, chemical or both) According to OSHA regulations,

Level B PPE is required for emergency medical personnel responding to an unknown hazard. For
thesepersonnel using Level B PPE, SAR is recomdesl, since SCBA is more cumbersome to
use. Some experts maintain that Level C PPE with PAPR (with organic vapor cartridge and
HEPA filter) provides adequate protection until decontamination is complete. Unfortunately, no
single ensemble of PPE can protectergency care personnel against all hazards.

Respiratory droplet/airborne particlesAPR with HEPA filter provides the greatest

degree of respiratory protection agaifmblogicalassociated disease spread by respiratory
droplet {.e., smallpox, pneunmac plague) or airborne particles (possibly smaljp®isposable
HEPA filter masks also suffice.

Limitations of Personal Protective Equipment:

PPE is associated with a number of potential limitations, as listed below:

In general, higher levels of PPEeamore difficult to use.

It takes time to put on: Level A PPE takes the longest time to put on.

Impaired dexterity: Some first responders or emergency care personnel may experience
difficulty in performing some lifesaving interventions.

Impaired mobiky: Mobility decreases with weight. Mobility also is limited by using a
SAR, since the wearer must retrace his/her steps along the supplied airline to exit the hot
zone. Level A with SCBA is the heaviest PPE.

Impaired communication: Wearing a face piegenmask commonly results in poor
speech intelligibility.

Impaired vision: Face pieces also may limit the wearer's visual field.

Heat stress: Encapsulation and moisturpermeable CPC material lead to heat stress.
Psychological stress: Encapsulation @ages the psychological stress to wearers and
especially to veterinary patients.

Limited duration of use: Wearing Level A PPE for longer than 30 minutes is difficult.
Limited oxygen availability: SCBAs only can be used for the period of time allowed by
the air in the tank. APRs only can be used in environments in which the ambient air
provides sufficient oxygen.

PPE also is associated with potential "hazards" or risks to wearers. Some of these are as

follows:

Improper use: Protective respiratory deviaed CPC must be properly fitted, tested, and
periodically checked before use. An improper fit is an avoidable cause of penetration.
Penetration: Penetration refers to the process by which HAZMAT may penetrate
openings in protective respiratory equipment abothing. The risk of penetration
increases with the use of negatmessure respirators.

Permeation: Permeation refers to the process by which HAZMAT cross through
protective barriers. Permeation depends on both the properties of the protectivet garmen
(or equipment) and concentration of chemical at surface. Permeation is measured in terms
of the breakthrough time (always available from the manufacturer of the CPC).
Degradation: Degradation refers to the process by which structural characteriBiRis of

are degraded by contact with chemical substances. Degradation allows permeation or
penetration.

Recontamination: Wearers may become contaminated during PPE removal unless
decontamination and PPE removal protocols are followed systematically.



Conclusions:

This proceedings article is intended as an introduction to the types and levels of PPE
currently available. The optimal choice of PPE remains challenging, since little scientific, first
hand evidence is available to guide selection. Even OSHA regndatand expert
recommendations may disagree at times, and neither is supported by demonstrations of increased
safety or improved outcomes. Furthermore, higher levels of protection also increase costs,
physical stress, and training requirements. Nevedbelevo important principles remain to
guide the optimal choice of PPE. Whenever possible, choose the level of PPE based on the
known properties of the hazard. When the types or properties of the hazard are unknown, assume
a "worst case" exposure and ulse highest level of adequate PPE.

Suggested Reading:
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During a disaster triage must lbenducted with the purpose of doing the greatest good for
the largest number of patients. Rapid examination followed by classification of patients
according to the urgency of their treatment needs is critical. Triage calls for an organized
approach to mtiple patients and ensures that the most critical animals are identified and
normalized first.Without doubt, conventional triage is only the first step in a dynamic decision
making process.

Veterinary disaster triagbegins withthe asesment of 1) the medical needs of the
patient and 2) the medical resources availaBle compared to disaster triage in human
medicine triage results and treatment decisiamnsdifferent because of the differences between
human and veterinary medicine.

Triage in Veterinary Medicine Involves Three Systems: Field Triage, Medical Triage, and
Mobile Veterinary Unit Triage

Field Triage__Requires expeenced veterinarians or rescuers arsdially does not
involve the individual examination of animals. More commonly,ahenals are observed and
decisions are made€&ield triage is dsigned to identify animals most likely to benefit from the
available care under austere conditidhdivides animals intdhree categoried) those that will
likely die regardless of how mhccare they receiveCoded color = Black2) those that will
survive whether or not they receive cai@oded color = Greerand 3) hose who will benefit
significantlyfrom austere intervention€oded color = Red.

Triage Color Triage
Category Explanation
Immediate Might benefit from austere interventions
Minor Walking wounded but likely to survive
Dead, dying, or euthanatiz Dead, dying, or euthanatize

Advantages ofthe veterinary field rtage system include the following: o€uses resources
appropriately requires an experienced triage teaough decisions are made and adheredrid
after the disaster is over, the team retrospectively exadeesions and dedica¢hemselves
to an mproved performance.



Medical Triage Medical triage is done rapidly and involves examining individual
animals. One approach is to use the followirfgur physiological criteria (RPPN)1)
Respiration/minute2) Pulse rate/minute3) Pulse pressuréathough subjective, pulse pressure
has a linear relationship to stroke volume. Therefore, if the pulse pressure is decreased (as you
might see in shock) the stroke volume is also likely decr¢ased 4)Neurological status
Coding in nedical triye using RPN is seen in the following table:

Category Color RPPN

Immediate Abnormal RPP

Urgent Abnormal PPN

Minor fiNor mal R

Mortal Wounds oiSeverel
Abnormal Neurological

Dead, Dying, or
Euthanatize

" RPPN =Respirationpulse ratepulse pressure, ameeurological status.

In veterinary triage, it is important to recognize that limitations of treatment and injuries
for certain species will effect the triage assessntemtexample a fractured femur in a dogy
be taggedyelow, but a fractured femur in a horse will be tagdddck. A relatively small
number of animals can overwhelm the veterinary medical system necessitating the
implementation of théield triagesystem discusseabove

Medical triagealways begins with a reassessment of patiehitsnediate and Urgent
patients go to the treatment area, where they are treated based on severity and reduoosees.
patients who need limited resources with ghhprobability of surviving will probably be treate
first. Minor casualties go to an observation area where they are periodically reassessed. Patients
who do not respond to treatment aretegyged and sent to the observation area or eatizad.
One critical difference in veterinatyiage (versus humanis that the category of patients that
will die regardless of how much care they receive and those that will suffer for the lack of care
will be euthanatized.



Medical Triage Using RPPN

Is the
pulse strong?

Is there
evidence of
neurological

injury/disease?

No

Veterinary
Triage Officer.

Dead,

Dying, or
Futhanasia!

Usually a grave
prognosis.

Urgent:
The animal is
likely in shock
(Yellow)

Minor

(Green).




Mobile Veterinary UnifTriage:_ The term "mobile veterinary unit" signifies it is unlikely
we will know beforehand what sort of facility might be available during a disaster that will allow
us to provide more intensive treatment of ill or injured animals. It may be a tent, ike mob
veterinary vehicle, an undamaged veterinary hospital, or a large covered arena or warehouse.

Triage in a mobile veterinary unit utilizes a physiological systems approach entitled
Veterinary Systems Triage andRapid Treatment Y-START). The pysiological s/stems
priorities in \\START are as follows 1) respiratory 2) cardiovascular 3) hemorrhage 4)
neurological 5) musculoskeletaland6) other (abdominal)njuries The coding system used in
V-START is as follows:

Triage Color Category Physiological System
Involvement

Respiratory, Cardiovascular,
Immediate (Hypothermia Hyperthermia)

Cardiovascular, Musculoskeléta

Urgent Neurologica] Abdominal Injuries
MusculoskeletalNeurological
Minor Abdominal Injuries
Dead or dying when initially
Dead, Dyingor Euthanasia assessed. Mortal woundset

compati bl e witdHt
issues. Euthanasia.




Veterinary Systems Triage and Rapid Treatment (V-START)
Step 1: Check for Arterial Bleeding and Breathing

Injured animals
arrive at treatment

area.

Veterinary Triage
Officer.

Is there
evidence of
arterial bleeding?

Arterial Bleeding.

Apply a compression
bandage.

Is the
animal
breathing?

Is the
animal's respiration
labored?

Is the airway
patent?

Immediate {(Red).

L 3

Euthanatize
Gaoto Step 2. and/or move to dead “—— Clear the airway.

animal area (Black).




Step 2: Check Circulation and
Control Hemorrhage

From Step 1. >
H Does

Yes i No
the animal have a

Cardiovascular.

Hemorrhage
and Transfusion.

Is
there excessive
bleeding?

Yes )
Immediate

care!

Contrel the Check the
bleeding capillary refill
time.

capillary refill time
less than 2 seconds

Go to Step
3

The animal
is in shock.




Step 3: Check for
Neurolagical,
Musculoskeletal, and
Abdominal Injuries Yes

From Step 2.

Is
the animal
arrouseable?

Neurological

Can the
animal walk on all

four legs? Euthanatize the
animal (Black)

Is there
evidence of a

Musculoskeletal.
— fracture?

Is there
abdominal bruising or
tenderness?

Probable
neurological
injury.

Urgent
{Yellow)

Possible abdominal injury
to spleen, liver, kidneys, oy
hladder.

Ahdominal Injuries.

Summary

Veterinary triage functions to do the greatest good for the greatest number of patients.
Often the lack of resources affects triage decisions. Rescuers and veterinarians need to
practice triage before they are faced with having to make the difficult decisions during a
disaster. For the most part, rescuers will provide field triage andnaetans will provide
medical and mobile veterinary unit triage. In reality, most animals will go almost
immediately to medical triage. With all triage schemes it is important-éxamine triage
decisions following the disaster in order to improve anlkdance triage for the next disaster.
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Decontamination is the process of removing or rendering leasmagents that have
contaminated animals, responder personnel, and equipment. The purpose for decontamination is
to limit tissue damage and absorption, to prevent systemic poisoning, confine contamination to a
specified area, and to prevent secondamntamination to other animals, emergency responders,
and veterinary hospitals.

Decontamination is especially critical to the health and safety of responders at weapons
of mass destruction (WMD) incidents and should be a priority. All veterinary hosaitdls
veterinary disaster response groups should have a written decontamination plan. Contacts should
be made with other agencies to ensure cooperation and consistency.

Contamination

The best way to assure animals and equipment are decontaminatedtisetotimem be
contaminated in the first place! Responders must have a thorough understanding of how
contamination occurs. It occurs when animals and equipment come into contact with chemical,
biological, or radiological agents.

Working animals (WAs) a& potentially at the highest risk of becoming contaminated
during the course of their duties. |t i's i m
differs from that of the human handler. The human handler is wearing clothes that can easily be
removed thus eliminating a substantial amount of contamination. The WA is covered in hair that
coll ects hazardous particles and obviously
contaminated hair coat thus becomes a means to spread the contaminant to imihier an
including humans! Additionally, especially with dogs, the animal cleans him/herself with its
tongue, thereby ingesting the contaminant.

Chemical and biologic agent exposure may occur by three primary routes:

1) Inhalation/absorption through muas membranesinhaled gases, vapors and aerosols may

be absorbed by any part of the respiratory tract including mucosa of the nasal passages, mouth,
airways, and lungs. Due to permeability and surface area along with the direct and systemic
effects, espeally of chemical agents, this is the route most likely to cause severe intoxication.
There is currently no equipment designed to protect animals from this route of exposure.
Protective shelters are under investigation but until available the only neepratect from this

route is evacuation or expedient shelter.

2) Absorption through the skinLiquid droplets and solid particles which come in contact with

skin may be directly absorbed and have both direct and systemic effects. Due to the protective
effect of the thick coat and the lower density of sweat glands in the skin of most domestic
animals (except horses!!), we expect that animals are inherently less sensitive to cutaneous
toxicity from chemical agents. All nelmaired portions of the skin,dhdense eccrine sweat gland
areas of the foot pads and nose, and damaged or inflamed skin will likely promote absorption of



chemical agent. In the horse, sweat glands are prominent over the body in spite of the dense hair
coat and absorption of chemicatéapons is likely in this species. Animals can only be protected
from cutaneous absorption by preventing contact with the agent using shelters or evacuation.
There is no protective garment for animals. Protection of skin integrity (maintaining healthy
skin) and use of skin protectants should help reduce risk of cutaneous absorption.

3) Ingestion. Ingestion of agent may occur due to feeding of contaminated food or water or the
animal licking a contaminated surface including its own skin and hair. &wyagents will have

direct effect on the gastrointestinal tract and absorption may result in systemic toxicity. The
most important prevention is limiting the animal from being exposed to contaminated food,
water, and environments.

Site Selection for Deontamination

Selection of a decontamination site should be based upon availability, water supply,
ability to contain runoff, and the proximity of drains, sewers, streams, and ponds. The site must
be upwind and uphilfrom the incident. It should alsela safe distance from the incident but
close enough to allow easy access from the hot zone and limit the spread of contaminants.

Decontamination procedures should be established before allowing entrance into the
contamination area (hot zone) for angsen, including rescue. As animals and peeglethe
hot zone, they must be decontaminated. Decontaminationprveitiedeany sort of triage or
medical treatment. This is because we must reduce the spread of contamination by
decontaminating before mognthe victim(s). Contaminated equipment (leashes, halters,
saddles, etc.) must also be decontaminated as it leaves the hot zone. A decontamination corridor,
in which decontamination procedures are carried out, will be established in the warm zone.
Within this corridor will be areas for decontamination of victims, responders, and equipment.

Patient Decontamination

Who should decontaminate victims of WMDs? Only personnel with appropriate
hazardous materials training should be allowed to participatenimah decontamination
operations. In many situations, this may be local hazardous materials response teams or fire
departments. Some state and federal veterinary response teams have veterinary personnel with
hazardous materials training, but local firsspenders should identify veterinarians, animal
control, agricultural agents, and other animal personnel that may respond within their
communities during a disaster and help them to obtain the training and certifications that will
enable them to participate animal decontamination operations.

In general, animal owners shouldt decontaminate their own animals. If the owner is
also contaminated it is important that they themselves be effectively decontaminated, something
that is less likely to occur if #y are instead participating in the decontamination of their
animals. In order to provide comfort and reassurance to an animal owner that does not want to
become separated from their animal, the owner and animal(s) should be commonly identified
before proeeding through the respective decontamination lines so they can be more easily
reunited afterwards.

Working animals are the exception to this general rule. Working dogs are sometimes not
safely separately from their handlers and seardhrescue or othedetection dogs (bombs,
cadaver, arson, etc.) may belong to handlers who are themselves-trarmedt; emergency first
responders. Prior training in both animal and-delfontamination should be encouraged for this
group of animal owners. Personal assise dogs are service animals, and removing them from






