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EMCAPS Concept

« Johns Hopkins Office of Critical Event Preparedness and
Response (CEPAR)
— Prepare the Johns Hopkins Enterprise
— Connect with local, regional and national agencies
— Health system preparedness in the nation
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CEPAR
Planning and Operations

Assess Vulnerabilities Planning Communications
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SPECIAL ARTICLE

A Model for a Smallpox-Vaccination Policy
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EMCAPS
Development

Development of Surge Capacity
Hazard Vulnerability Analysis
Capability Based Planning

The Scenario: An bomb is exploded at the
stadium...

— Unrealistic projections

— My Eyes Glaze Over effect
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EMCAPS
Development

* Develop a simple planning tool
e Act as simulation or exercise front end

Scale the National Planning Scenarios
— Can be used for specific communities

— Can be scaled for different events and locales

— Useful for EMS, state and local government and
healthcare preparedness personnel TN




EMCAPS
Development

e Assumptions and Calculations based upon DHS
scenarios
— Augmented by further research
— Augmented by previously developed predictive models

— EXxpert panel review of input and output variables
» Weapons of mass destruction
« Agent model transport and delivery | A ,  Ewctonctasscasaty
e Medical management —
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Electronic Mass Casualty
Assessment & Planning Scenarios

EMCAPS

Electronic Mass Casualty
Assessment & Planning Scenarios
Y Ve NS (EMCAPS)

Wersion 1.0
Septerber 2005

This tool is intended to allow plausible scenarios to be reasonably modeled to
help planners better understand and assess preparedness and response
capabilities needs. tis notintended to precisely model the physical behawvior
of WD threat agents or the outcomes of specific threat conditions.

Click Here for more information about the objectives.

Start
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Electronic Mass Casualty
Assessment & Planning Scenarios

Lok . .
¥ Scenario Selection

EMCAPS

Electronic Mass Casualty Assessment And Flanning Scenarios

RADIOLOGICAL BIOLOGICAL CHEMICAL EXPLOSIVE

RDD - Dirty Bomb |nhalational Anthrax Blizter Agent - Mustard Gas |ED - Truck Bomb |

Prieumonic Flague Towmic Gas - Chiarine

Food Contamination ;
Gl Anthras Merve Agent - Sarin

Pandemic |nfluenza:
CDC FluSurge Madel

E it EMCAPS
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EMCAPS

e Strong focus on EASE of OPERATION and
application
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Conclusion

« EMCAPS provides a practical planning tool
that enables planners at all levels to
perform directed, capability based planning
using scenarios that are scaled specifically

for their community.
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DISASTER MEDICINE/COMCETTS

Electronic Mass Casualty Assessment and Planning Scenarios
(EMCAPS): Development and Application of Computer
Modeling to Selected National Planning Scenarios for High-
Consequence Events
From the Deparment of Emefgency Medicine (Scheulen, Thanner, Hsu, Keken), Johns Hopkins
Applied Friysics Laboratory (Latimer, Brown), Johns Hopking Office of Critizal Event Freparedness
ard Responze (Schedlken, Thanner, Hau, Latimer, Kelen)y, and the Watlonal Center for the Study of

Catastroph bz Preparsdness and Responsa (Schaukn, Thanner, Heu, Latimer, Kelen), Tha Jahns
Hopkins Uniersity, Baitimars, MO,

lamss 1 Scheulsn, PAC, MBA
Meridith H. Thannsr, PhD
Edbert B Hsu, MD. MPH
Christian K. Latimer, BA
leffrey Brown, BSME, MEA

Any opinlons, fndings, cancluskons, of recommendations expressad N this publication are thoss of
Gabor [, Kelen, MO

the authors and do nct represant the pollcy or position of the Department of Homeland Security.

Annals of Emergency Medicine
February 2009

Few took exist that are sufficiently robust to allow manipulation of key input variables to produce casualty
eatimates resulting from high-conssquence events reflecting local or specific regions of concsm. This articles
describes the design and utility of a computenized modsling sirmulstion tool, Electronic Mass Casualty Asssasment
and Flanning Scenarios (EMCAPS), developsd to have broad application across emergsncy management and public
hedth fiskds as part of a catastrophic events preparedness planning process. As 8 scalsble, flexible toal, EMCAPS
iz imended to support emergsncy preparsdnsss planning efforts at multipls levels ranging from kocal heatth
systerns to regiond and state public health departmants to Metropalitan Medical Response System jurisdictions.
Designed around the subset of the National Planning Scenarios with health effects, advanced by the US
Departrment of Homeland Security, the tool's platform is supported by the detailed descriptions and readily
retrievable evidence-based sssumptions of each scenario. The EMCAPS program allows the user to manipulate ley
scenaio-bassd input varisbles that would best reflect the region or locake of intersst. Inputs include population
density, winerabilities, event sizs, and potency, as applicsbls. Using these inputs, EMCAPS generates the
anticipatad populstionbased health 2unge influence of the hazard scenario. Casusalty estimates are stratified by
injury severity ftypes where spproprigte. Outpats are graph and table tabulations of surge estimates. The data can
then be usad to assess and tailor response capabilities for specific jurisdictions, organizations, and health care
systarnz. EMCAPS may be downloaded without cost from hitp: S Swese. hopkins-cspar.ong EMCAPS/EMCAPS himml as
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INTRODUCTION

As part of comprehensive disaster preparedness planning.
regional planners and health care system administers must
routinely conduct assessments of their response capabilities,
including surge capacicy and ovenll systems resources :eq]ul:ed.
for accommodating the influx of casualties after an evene,
Health care systems and response crganizations must alse assess
their capabilicy in the context of broader external factors, such
as their location, populations served, and availabilicy of oueside
resources, Diuring a disaster with resultane mass casualvies, all
levels of responders are expected to provide the best possible
care to the greatest number of victims, this can best be
accomplished when a region or specific hospital medical system
knows in adiance its capability o absorb and respond o the

surge.*™ Advance and directed planning taking intc
consideration accurats scaling of o potential event and it
consequent effect allows emergency managers at all levels eo act
as more Aexible and effective decisionmakers during the event.
To assist emergency planners, the Department of Homeland
Security released a set of 13 Marional Planning Scenarios for use
in Federal, state, and local homeland security preparedness and
responss activities.” Each scenario is deseribed in terms of
background. critical assumptions. and various effeces (g,
medical, financial, logistical). The scenarios are incended to be
used as che basis for exercizes or as planning tocls o help
emergency planners beteer undersand the nature and scope of
natural and cerrorist-induced hazards in cheir area and to guide

prieritization of preparedness expenditures. However, practizal

226 Annals f Emergency Medicine
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Thank you!
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This tool is intended to allow plausible scenarios to be reasonably modeled to
help planners better understand and assess preparedness and response
capabilities needs. tis notintended to precisely model the physical behawvior
of WD threat agents or the outcomes of specific threat conditions.
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EMCAPS

Electronic Mass Casualty Assessment And Flanning Scenarios
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¥ Toxic Gas - Chlorine

CHEM: Toxic Gas - Chlorine Release

Scenario Cverview: & bomb is attached to a tractor trailer tanker catrying compressed chlotine. The entire
contents of the tank escape to the atmosphere and the plume spreads to the surrounding area. The plume
spreading and the affect on the population are caleulated according to the input vatiables below.

Yiew DHS Scenario Executive Summary

Yiew Applicable Target Capakiliies

Assumptions

4,230 gallon tank, all contents released through 3-ft hole

Partly cloudy, no precipitation

50% of people in plume area are indoors

Affects of chlotine on population determined through evaluation of chlorine gas concentration zones, which
were determined using ALOHA plume modeling software (see Feferences)

First effects on humans at concentration = 10 ppin

Nlinitmum lethal dose = 430 ppim for 30 min

Nledian lethal dose (short-term exposure) = 1,000 ppm

Beferences

Yariahle Range / Uniis

Outdoor Temperature Selection Guidance | (30, 60, or 35) °F

Wind Zpeed Selection Guidance | (3%, o 15) mph

Setting Selection Guidance | Urban or Rural

Population Density S election Guidance | (500 - 46, 500) personsimid

Calculation Methodology & Scaling

marinalif...
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Electronic Mass Casualty
Assessment & Planning Scenarios

iy Help Q@@
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Reference Population Densities for US Cities and Maryland Junsdictions

Population Density
City {persons/mi)
Manhattan 45 582

Mew York City 26 BEE

San Francisco 15993
Chicago 12639
Philadelphia 10,958
YWashington, DC 8480

Los Angeles 8,145

Detroit b 257

San Jose 5,133

San Diego 3910

Dallas 3523
Houston 3471
Columbus, OH 3489

San Antonio 28977
Phoenix 28923
Indianapolis 2,14
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5 IED -

Truck Bomb

EXP: IED - Truclk Bomb

Scemario Qverview: An Improvised Explogive Device (IELN utilizing an ammonium nitrate/fuel oil (ANFO) mixture
ig catried in a cargo truck to a populated area and detonated. Depending upon the size of the explosive that is
chozen and the population density, EWCAPS will caloulate the resulting casualty population. Buildings and other
phiysical structures are not considered in these calculations; it is assumed that the explosion takes place in a
relatively open area (e.g. stadivm patking lot, park, etc).

Yiew DHS Scenario Executive Summary

Wiew Applicable Target Capabilities

Bomb size selection quidance: 1993 WWorld Trade Center in Mew ~ork City = 2.000-1b AMFO, 1995 Murrah Building in
COklahoma City, 0K = 4,000-b ANFO

Reterences

Yariahle Range / Units

Bomb Size (500, 1000, 2000, 3000,
Selection Guidance 4000 o 5000) s ANFO

Population Density S election Guidance | 1 person per %’ /2

Calculation Methodology & Scaling

COMPUTE Back to Scenario 5 election
T E e [ "B Microsoft PawerPoint ... & IED - Truck Bomb [ 23 bt fwns. marina...
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¥ Results
Help
X - b

MainF eport l

1CAPS Scenario OQutput
IED - Truck Bomb Scenario

Selected Inputs:
[Bomb Size |[1000 1bs ANFO

|Pr~pulatinn Density ||1 person per 100 fi?

Casualties:

I}l:nd| |

Trauma Injuries |

Urgent Care Injuries |

Injuries Not Requiring Hnspi[aliznlion| |

Symptoms

- Impact injuries - pulmonary blast - Gl blast injury - edema, hemorrhage, rupture

= Pulmonary contusion - Auditory blast injury - partial or total loss of hearing
- Barotrauma - Lacerations

- Fractures - internal, compound, spinal - Shrapnel, debris penetrations: glass, metal, etc,

- Smoke inhalation - Burns

Healtheare Considerations

- 'l'|'iage CONCErns:
- Many victims will be unconscious
- Many victims will have hearing loss - pattial or total

- Psychological distressed but uninfected population (a.k.a. "worried well") reporting to hospitals could be

[ % 1D - Tru
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