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Disclaimer

The Hazard Risk Assessment Instrument (HRAI) workbook is intended to be used as a guide
to enable state and local public health agencies to conduct a risk assessment of their com-
munity. The tool is designed for use as a standard approach to hazard risk assessment that
is adapted to the public health impacts of hazards. HRAI will allow public health agencies to
assess the probability of hazards for a particular geographic area and the magnitude of im-
pact given the local resources, allowing for prioritization of response and mitigation options.
As such, this workbook will guide public health agencies in determining the likelihood of a
hazard occurring, assessing their community’s vulnerabilities and current resources, and pri-
oritizing resources in planning for disasters.

This instrument is based on the expertise of the authors and incorporates disaster-related
data in order to illustrate its systematic methodology.

This workbook may not be inclusive of all the parameters pertinent to a specific jurisdiction.
Therefore, it is the responsibility of the user to research local procedures and laws to ensure
validity of the final product.

Hazard Risk Assessment Instrument
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Public health agencies are playing an increasingly important and integral role in disaster re-
sponse. As entities tasked with protecting the public’s health, these agencies have a unique per-
spective on the planning process. The first step in a well-designed and comprehensive all-hazards
disaster plan is a hazard risk assessment. While most communities have engaged in hazard risk
assessment, the public health impacts may not have been considered. It is essential that public
health agencies understand the potential impacts of the myriad of hazards that their communities
face.

The UCLA Center for Public Health and Disasters (CPHD) developed the Hazard Risk Assess-
ment Instrument to allow public health agencies to identify the hazards most relevant to their com-
munities in order to facilitate an effective planning process.
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Introduction
N EETTi1iiinnnt

Disasters and Public Health: An Overview

What is a disaster? Often when we think of disasters, we assume that an earthquake or a hurri-
cane in itself is a disaster. In fact, disasters are defined by the ability of a community to deal with
hazards.

A hazard is an act or condition posing the threat of harm, for example, an earthquake or a hurri-
cane. A disaster is a “serious and possibly sudden event on such a scale that the stricken com-
munity needs extraordinary efforts to cope with it, often with outside help”' (e.g., federal aid, sur-
rounding communities, etc.). Classifying an event as a disaster has to do with how a community is
able to cope with its impact. An earthquake in an unpopulated area, for example, would not nec-
essarily be a disaster. However, the same sized earthquake in an urban area might demand re-
sources far beyond the community’s capacity, warranting this hazard to be classified as a disaster.

Disasters are a threat to the public’s health because they cause:

e Abrupt increases in illness, injury, or death
o Destruction of the healthcare infrastructure
e Population displacement

e Psychological stress

e Changes in the environment

In a disaster, public health agencies and professionals:

o Evaluate health impacts on the community
o Assess water safety and sanitation

o Coordinate sheltering

e Track disease, injuries, and fatalities

'Noji EK, ed. The Public Health Consequences of Disasters. Oxford 1997.

Hazard Risk Assessment Instrument 1
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Planning for Disasters

For public health agencies, planning for disasters requires a multi-faceted approach. The system-
atic identification of potential hazards in the community is a valuable first step in the establishment
of appropriate preparedness measures. Effective plans that utilize local resources to deal with po-
tential disasters are necessary for the agency to determine realistic and appropriate measures to
respond to these hazards. Training employees and exercising plans allow agencies to familiarize
staff members with their roles in an emergency and to identify potential weaknesses in their plans.
Because disasters by definition overwhelm local resources, contracts with surrounding communities
may be made to provide additional resources such as staff, space, equipment, etc., during a disas-
ter. All of these are measures that public health agencies take to prepare for disasters.

The Hazard Risk Assessment Instrument (HRAI) focuses on the identification of potential hazards,
vulnerabilities, and resources in the community. This provides the foundation for additional planning
and specifies potential losses so that communities are able to prioritize funding and programming.

Risk is defined as the expectation of loss. Disaster planning rests upon risk assessment, which in-
cludes a determination of the propensity of things to be damaged (vulnerability) and an assessment
of the community resources that will diminish impact. Thus, vulnerability to hazards and community
resources work against each other.

Risk = Hazard * (Vulnerability — Resources)

This idea is the foundation behind HRAI. This workbook will allow you to conduct a risk assessment
of your community by assessing the likelihood of a hazard occurring and your community’s vulner-
ability and current resources. Your agency will then be equipped to prioritize resources in planning
for disasters.

2 Introduction
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Introduction to the Instrument

The Hazard Risk Assessment Instrument facilitates the assessment of hazards, completion of re-
source and vulnerability analyses, and projections of likely hazard impacts. Key hazards are identi-
fied and their potential consequences estimated.

HRAI consists of four steps:

Step 1: Probability of Mishap
This section provides a list of possible hazards, which are to be ranked according to the
probability of occurrence in your community.

Step 2: Severity of Consequences

This section is divided into four categories (indicators) in which the vulnerability of the target
community and public health agency is assessed according to the severity of the impact of
the hazard. The four indicators are: human impact, interruption of healthcare services, com-
munity impact, and impact on public health agency infrastructure.

Step 3: Scoring the Consequences

In this section, the consequences determined in the Severity of Consequences section are
scored using a scale that measures the impact of disasters on the public’'s health. The
scores will provide a basis for the risk analysis to be undertaken in Step 4.

Step 4: Risk Analysis
In this section, the information from the Probability of Mishap and Severity of Consequences
sections are combined to provide a prioritization scheme for each specific hazard.

Introduction 3
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Instructions and Supplemental Worksheets
N 1111
Step 1: Probability of Mishap

What is likely to happen in my community?

The first step in assessing risk in a community is to conduct a hazard identification exercise. This
process uses a scale to determine the probability of different hazards occurring in your community.

First, select a length of time for the system lifecycle. You may want to use a period of 25 years, as
this span is typically used when major organizations set up their planning objectives and timelines
and gives sufficient time for rare events to be measured. However, if your organization consis-
tently uses another pre-determined length, that time period should be employed.

After the system lifecycle is determined, you should complete Worksheet 1: Probability of Oc-
currence. Each hazard listed on the worksheet should be assessed and assigned a probability
score relative to the system lifecycle. Probabilities are classified from 0 to 4 based on the follow-
ing scale:

0 = Improbable The probability of the occurrence of the hazard
is zero.
1 = Remote The hazard is not likely to occur in the system

lifecycle, but it is possible.

2 = Occasional The hazard is likely to occur at least once in the
system lifecycle.

3 = Probable The hazard is likely to occur several times in the
system lifecycle.

4 = Frequent The hazard is likely to occur cyclically or annu-
ally in the system lifecycle.

These classifications are based largely upon 1) the historic patterns of occurrence of the hazard in
your community and 2) predictive models. When classifying hazards, it is important that you look
at those that have the potential to become disasters, but not necessarily the “worst case scenario”.
Therefore, you should identify those hazards that are large-scale and most likely to occur (based
on the geographic, meteorological, and demographic conditions that exist in your community).

You may also need to consider hazards that exist in surrounding areas that may have impacts on

Hazard Risk Assessment Instrument 5
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your community. For example, although there are no volcanoes in Los Angeles County, a volcano
exists approximately 300 miles away in Mammoth Mountain. An eruption would have a significant
impact on the water supply for Los Angeles County, as noted in the example that follows. There-
fore, potential hazards in surrounding communities need to be considered in the hazard assess-
ment.

After frequencies for each hazard have been determined and the probability for each has been en-
tered into the worksheet, hazards that pose no credible risk to the region may be deleted. For in-
stance, in the assessment example of Los Angeles County that follows, hazards such as ava-
lanches and tropical cyclones reveal a score of 0 (improbable); thus, to save time and prevent re-
dundancy, these hazards will be excluded from further analysis in this HRAI example.

6 Step 1: Probability of Mishap
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Worksheet 1: Probability of Occurrence

Geographic Area: Los Angeles County, CA

Length of Life Cycle: 25 years

HAZARD

SCORE: (0-4)
0 = Improbable
1 = Remote
2 = Occasional
3 = Probable
4 = Frequent

Avalanche

0

Biological Terrorism

N

Chemical Terrorism

Civil Disorder

Coastal Erosion

Conventional Terrorism

Dam Failure

aAalalwlIn] =~

Drought

Earthquake

Extreme Summer Weather

Fires — Large-Scale, Urban

Flood

N|=2W]|W]IN

Hailstorm

Hazardous Materials Incident — Fixed Facility

Hazardous Materials Incident — Transportation

Land Subsidence

Landslide

Nuclear Attack

Power Failure

Radiological Incident — Fixed Facility

Radiological Incident — Transportation

Severe Winter Storm

Al 2l alw]l=andlalala] -

Storm Surge

-

Thunderstorm and Lightning

—_

Tornado

—_

Transportation

Tropical Cyclone

Tsunami

Volcano

Wildfire

Windstorm

N2 ]|O|W
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Data Sources

Various possible resources exist from which to obtain historical and predictive information. For
many counties, mapping tools are available. These maps allow the user to approximate where and
how often specific hazards have occurred. Examples of mapping tools available on the Internet are:

e ESRI - www.esri.com/hazards/makemap.html
o Federal Emergency Management Agency (FEMA) - www.fema.gov/maps
e U.S. Geological Survey (USGS) - http://www.usgs.gov

Your state Geological Survey or Office of Emergency Services may have online resources as well.
In California, for example, data are available online both from the Office of Emergency Services and
Geological Survey.

e Governor’s Office of Emergency Services - www.oes.ca.gov/
e California Geological Survey - gmw.consrv.ca.gov/shmp/index.htm

Community organizations and agencies are valuable sources of information as is your local emer-
gency management organization. They may have already conducted a similar hazard assessment
for your community and should be partners in your assessment. Your local American Red Cross
chapter also may provide regional historic information including a listing of disasters. Additionally,
information can be obtained from other sources. For instance, the National Oceanic and Atmos-
pheric Administration (NOAA) can provide information on hurricanes and other wind events and lo-
cal environmental health agencies or fire departments can provide information on hazardous materi-
als incidents.

8 Step 1: Probability of Mishap
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Step 2: Severity of Consequences

When something happens, how bad will it be?

The first step of the hazard risk assessment provided you with a list of hazard probabilities affecting
your area. You may initially choose to focus on three to five hazards that have been identified as
having high probabilities of occurrence. However, a comprehensive analysis will require you to also
study hazards that, while infrequent in occurrence, may have higher potential consequence on the
public health infrastructure.

In the Los Angeles County example presented in Step 1, the hazards chosen for further analysis
were those identified as having the highest probability of occurring in the lifecycle. These hazards,
which also happen to include those of high potential consequence to the system, are:

SCORE: (0-4)
0 = Improbable
1 = Remote
HAZARD 2 = Occasional
3 = Probable
4 = Frequent
Wildfire 4
Coastal Erosion 3
Earthquake 3
Extreme Summer Weather 3
Transportation 3

As shown above, the hazards in your geographic area may all have scores of 3 or 4. Once the haz-
ard probability has been determined, the vulnerability of your community for each of those hazards
must be assessed. Vulnerability is assessed by four indicators: human impact, interruption of
healthcare services, community impact, and impact on public health agency infrastructure.

Estimations of the severity of consequences for each of the hazards you have determined to be of
high probability in your jurisdiction can be made using Worksheet 2A: Baseline Health Indicators
and Worksheet 2B: Hazard-Specific Health Indicators.

Step 2: Severity of Consequences 9
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Baseline Data

In order to assess the possible severity of an incident, you must first determine baseline data for
each indicator. Baseline data indicate measures of community health status on an average day.
Determining the baseline will allow you to compare the impact of the hazards against your normal
operations. In other words, it gives you a sense of how your community is capable of confronting a
hazard with the resources you have.

Complete Worksheet 2A. A sample Worksheet 2A reflecting the baseline figures representative of
the public health vulnerability of the Los Angeles County area has been provided to illustrate the
worksheet completion process. The following example provides many baseline measures at varying
degrees of specificity.

Data may exist in your community, but in a different format that needs to be standardized. For ex-
ample, at the time of the Northridge Earthquake, there were roughly 225 advanced life support
(ALS) units available for the approximately nine million people living in Los Angeles County. This
calculates to a baseline of 2.5 ALS units for 100,000 people, which, in this case, was the standard-
ized unit of measurement used. You may need to extrapolate from data available from communities
similar to yours or you may need to use state or national data sources for those indicators which
don’t exist at the local level.

10 Step 2: Severity of Consequences
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Hazard-Specific Data

The next step is to generate hazard-specific data in order to compare them to the baselines from
Worksheet 2A. The hazard-specific data indicate the amount of activity that resulted from the haz-
ard. Itis important to note that this data may or may not be higher than the baseline. For example,
in the Northridge Earthquake, the number of fatalities was 0.35 (per 100,000 pop.) compared to a
baseline of 1.7 (per 100,000 pop.).

Complete Worksheet: 2B for each hazard that is being assessed. A sample Worksheet 2B reflect-
ing the effects of the Northridge Earthquake on the public health agency infrastructure of Los Ange-
les County has been included for your reference. Considerations for the process of completing this
worksheet are addressed in the following segments.

Capturing hazard-specific data.

The hazard-specific data should attempt to capture data that reflects the maximum credible
event regardless of more typical consequences of the hazard. Since the purpose of HRAI is
to assess the capacity of your agency to respond to various hazard scenarios, it is more use-
ful to capture the effects of a larger and more rare disaster, such as the Northridge Earth-
quake, rather than a typical magnitude 3 or 4 earthquake that the Los Angeles area might
see dozens of times in a given year. However, if your jurisdiction has not recently dealt with
the hazard in question in any great magnitude, data from a jurisdiction similar to yours may
be substituted to provide these hazard-specific numbers.

Information sources for data collection.

One possible source for hazard-specific data is a modeling tool. Modeling allows you to esti-
mate losses from natural hazards for a specific geographic area. The Federal Emergency
Management Agency (FEMA) has created a model, HAZUS, which may be used to estimate
losses from earthquakes, floods (both coastal and riverine), and hurricanes. More informa-
tion on the program can be found at http://www.fema.gov/hazus/.

If the local public health agency does not have access to HAZUS or if this model does not
cover the hazard being addressed, the agency will need to gather information on past haz-
ardous events that have occurred within the community or in similar communities. This infor-
mation may be found at the health agency, the city, county, or state governments, or at non-
profit organizations such as the American Red Cross.

Difficulties in finding data.

Sources for baseline and hazard-specific data are often very hard to find. Some health im-
pact measures, such as fatality rates or Emergency Medical Services (EMS) statistics, will
be relatively easy to locate through various local and state agencies. Other measures may
be difficult to find or even to extrapolate given the piecemeal data collection that occurs
when compiling data from various reporting agencies. Moreover, estimates of presumed
impacts on the health system may require data from two completely unrelated sources. For

12
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example, news of a closure of a major hospital due to damage from a hazard may be com-
bined with data on the number of Emergency Department beds at that particular hospital to
estimate the number of Emergency Department beds which have been “interrupted”. Other
data, such as outpatient and ancillary services, may be extrapolated using third party data
such as a disaster’s effect on small businesses.

The indicators used in this workbook were derived primarily for “injury-producing” events;
however, they can be adapted for use with “iliness-producing” events such as pandemic flu.
For example, negative pressure isolation rooms may be used instead of operating rooms.

Using modeling to create estimates for use in HRAI.

Injury statistics for certain hazard scenarios may not be available. Theoretical injury models,
such as the example presented below,? are based on actual event statistics and may be
used to estimate certain event-specific indicators, such as Emergency Department visits due
to injuries.

Injury

What if the data does not exist? Pyramid: {27SI
Northridge / Hospitalized/Trauma Cases
H%—‘

i i Earthquake
Ideally, you §hou|d use mfornlwat.lon. from q f ~.\ Hospnahze T —
Emergency Department

sources within the analyzed jurisdiction.
However, this may not always be possi-

. . f . . . .-"
ble given inconsistencies in reporting £ 8,200 Treat&Re'ease
and other issues. / Out of Hospital
/£ 16100 xx Treat & Release

Injured/No
Treatment

Several models for disasters have been 221,400
attached in Appendix Il to provide base-
line and event information that may be Figure 1. Injury pyramids may be used to estimate a number

used to fill in the gaps in your own data of health indicators for use in the HRAI. Source: Shoaf Kl et
collection efforts. al. 2001.

Geographic and severity discrepancies are two important aspects that should be taken into
consideration when adapting the examples provided in this workbook into your assessment.
For example, the Northridge Earthquake was a moderate (M 6.7) earthquake within a subur-
ban residential neighborhood in the City of Los Angeles containing primarily wood-frame
structures built to California earthquake building standards. An earthquake of a similar
strength occurring in a less seismic area with a different building code history (e.g., the Mid-
west) could expect to sustain significantly more damage due to the use of more vulnerable
building materials and less stringent building standards. Similarly, larger earthquakes within
California or earthquakes located under densely populated urban areas (e.g., Downtown Los
Angeles) also have the potential to cause significantly more damage than the Northridge
Earthquake.

2Shoaf KI, Seligson HA, Peek-Asa C, and Mahue-Giangreco M. Enhancement of casualty models for post-earthquake
response and mitigation. Proceedings U.S.-Japan Joint Workshop and Third Grantees Meeting, U.S.-Japan Coopera-
tive Research on Urban Earthquake Disaster Mitigation; 2001 Aug 15-16; University of Washington, Seattle, Washing-
ton. 2001;547-556.
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Severity of Consequences

Step 2
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Step 3: Scoring the Consequences

When something happens, can we respond to it?

After completing Worksheets 2A and 2B for each of the hazards you are focusing on in your assess-
ment, you are ready to give each indicator a “score”. The score, a number between 0 and 4, is
based on an assessment of your community’s capacity in dealing with the increase brought about
by a particular hazard as reflected by the hazard-specific figures. After assigning a score to each
indicator, complete Worksheet 3: Scoring the Consequences.

The severity score is a qualitative comparison between the added impact of the hazard and your
community’s ability to meet the needs generated. Your baseline indicator should be a reasonable
expectation of your capacity.

Also, consider the following equation when assigning a severity score to each health indicator:
Severity = Magnitude — Mitigation

Your agency’s efforts toward minimizing the potential effect of a particular hazard should be taken
into consideration when determining severity. While it is presumed that the findings of HRAI will
provide a basic framework upon which to base your agency’s subsequent preparedness efforts, the
steps already taken can also be evaluated based on their applicability to the hazard “reality” that
exists in your jurisdiction.

The following subcategories provide measurement parameters for all of the instrument’s required
indicators. The example representing Los Angeles County’s response to the Northridge Earthquake
will continue to be used to demonstrate HRAI’s function.

Step 3: Scoring the Consequences 15
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Scoring the Data: Human Impact

This indicator is used to determine the human impact of a hazardous event. It is comprised of five
subcategories: Fatalities, Injuries Requiring EMS Transport, Outpatient Injuries, Hospital Emer-
gency Department Visits Due to Injuries, and Trauma Center (levels 1&2) Injuries.

Fatalities

Fatalities used in this data set should be those that can be directly attributed to the disaster itself.
Deaths with causes indirectly related to the disaster have not been included in the examples pro-
vided in this workbook and should not be included in your measurement.

UNIT OF MEASUREMENT

Number of fatalities per 100,000 population per day

BASELINE DATA HAZARD-SPECIFIC DATA

1.70 .35

Using the scale below, assess your agency’s current abilities to respond to
the anticipated disaster impact.

0 = Baseline Added impact of disaster is negligible

1 = Minimal Cases are adequately handled by agency using
existing resources

2 = Moderate Stretches capacity of existing resources; draws
upon resources provided by mutual aid

3 = Severe Needs far exceed capacity of local authority and
adjacent mutual providers

4 = Catastrophic Available resources are overwhelmed, requiring
significant resources from outside affected area
for response; recovery will be difficult, even with
the help of mutual resources

SCORE (0-4)

(Enter this score into the 1
Fatalities column on
Worksheet 3)
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Injuries Requiring EMS Transport

UNIT OF MEASUREMENT

Number of Emergency Medical Services transports
per 100,000 population per day

BASELINE DATA HAZARD-SPECIFIC DATA

4.2 7.4

Using the scale below, assess your agency’s current abilities to respond to
the anticipated disaster impact.

0 = Baseline Added impact of disaster is negligible

1 = Minimal Cases are adequately handled by agency using
existing resources

2 = Moderate Stretches capacity of existing resources; draws
upon resources provided by mutual aid

3 = Severe Needs far exceed capacity of local authority and
adjacent mutual providers

4 = Catastrophic Available resources are overwhelmed, requiring
significant resources from outside affected area
for response; recovery will be difficult, even with
the help of mutual resources

SCORE (0-4)

(Enter this score into the Injuries 2
Requiring EMS Transport column on
Worksheet 3)

Step 3: Scoring the Consequences
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Outpatient Injuries

UNIT OF MEASUREMENT

Number of outpatient injuries per 100,000 population per day

BASELINE DATA HAZARD-SPECIFIC DATA

12.44

172

Using the scale below, assess your agency’s current abilities to respond to
the anticipated disaster impact.

0 = Baseline

1 = Minimal
2 = Moderate
3 = Severe

4 = Catastrophic

Added impact of disaster is negligible

Cases are adequately handled by agency using ex-
isting resources

Stretches capacity of existing resources; draws
upon resources provided by mutual aid

Needs far exceed capacity of local authority and
adjacent mutual providers

Available resources are overwhelmed, requiring
significant resources from outside affected area for
response; recovery will be difficult, even with the
help of mutual resources

SCORE (0-4)

(Enter this score into the 3
Outpatient Injuries column on

Worksheet 3)

18
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Hospital ED Visits Due to Injuries

UNIT OF MEASUREMENT

Average number of Emergency Department visits
due to injuries per 100,000 population per day

BASELINE DATA HAZARD-SPECIFIC DATA

36.84 86

Using the scale below, assess your agency’s current abilities to respond to
the anticipated disaster impact.

0 = Baseline Added impact of disaster is negligible

1 = Minimal Cases are adequately handled by agency using
existing resources

2 = Moderate Stretches capacity of existing resources; draws
upon resources provided by mutual aid

3 = Severe Needs far exceed capacity of local authority and
adjacent mutual providers

4 = Catastrophic Available resources are overwhelmed, requiring
significant resources from outside affected area for
response; recovery will be difficult, even with the
help of mutual resources

SCORE (0-4)

(Enter this score into the Hospital ED 3
Visits Due to Injuries column on
Worksheet 3)
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Trauma Center (levels 1&2) Injuries

UNIT OF MEASUREMENT

Number of trauma center (levels 1&2) injuries
per 100,000 population per day

BASELINE DATA

HAZARD-SPECIFIC DATA

1.5

0.1

Using the scale below, assess your agency’s current abilities to respond to

the anticipated disaster impact.

0 = Baseline Added impact of disaster is negligible

1 = Minimal Cases are adequately handled by agency using
existing resources

2 = Moderate Stretches capacity of existing resources; draws
upon resources provided by mutual aid

3 = Severe Needs far exceed capacity of local authority and
adjacent mutual providers

4 = Catastrophic Available resources are overwhelmed, requiring
significant resources from outside affected area for
response; recovery will be difficult, even with the
help of mutual resources

SCORE (0-4)

(Enter this score into the Trauma
Center (levels 1&2) Injuries column
on Worksheet 3)

20
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Scoring the Data: Interruption of Healthcare Services

This indicator is utilized to determine the impact of a hazardous event on healthcare services. It will
be used to determine if interruptions will occur and what the severity of those interruptions will be.
This indicator is comprised of five subcategories: Interruption of Basic EMS, Interruption of Outpa-
tient Services, Interruption of Hospital Emergency Department Services, Interruption of Trauma
Units (levels 1&2), and Interruption of Ancillary Services.

Interruption of Basic EMS

UNIT OF MEASUREMENT

Number of advanced life support systems (ALS)
per 100,000 population

BASELINE DATA HAZARD-SPECIFIC DATA

2.5 2.5

Using the scale below, assess your agency’s current abilities to respond to
the anticipated disaster impact.

0 = Baseline Negligible deviance from pre-event norms
1 = Minimal Disruption to services is minimal
2 = Moderate Level of service is reduced below pre-event norms;

response is needed from local authorities and adja-
cent mutual aid providers

3 = Severe Level of service, including service provided by local
authorities and adjacent mutual aid providers, is
critically reduced

4 = Catastrophic Services are near or at complete cessation;

significant resources from outside affected area
are required

SCORE (0-4)

(Enter this score into the Interruption 0
of Basic EMS column on
Worksheet 3)
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Interruption of Outpatient Services

UNIT OF MEASUREMENT

Number of primary care providers (PCP) per 100,000 population

BASELINE DATA HAZARD-SPECIFIC DATA

92.4

85.56

Using the scale below, assess your agency’s current abilities to respond to
the anticipated disaster impact.

0 = Baseline

1 = Minimal
2 = Moderate
3 = Severe

4 = Catastrophic

(Enter this score into the Interruption 2
of Outpatient Services column on

Negligible deviance from pre-event norms
Disruption to services is minimal

Level of service is reduced below pre-event norms;
response is needed from local authorities and adja-
cent mutual aid providers

Level of service, including service provided by local
authorities and adjacent mutual aid providers, is
critically reduced

Services are near or at complete cessation;
significant resources from outside affected area

SCORE (0-4)

Worksheet 3)
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Interruption of Hospital ED Services

UNIT OF MEASUREMENT

Number of available Emergency Department beds
per 100,000 population

BASELINE DATA HAZARD-SPECIFIC DATA

17 15.74

Using the scale below, assess your agency’s current abilities to respond to
the anticipated disaster impact.

0 = Baseline Negligible deviance from pre-event norms
1 = Minimal Disruption to services is minimal
2 = Moderate Level of service is reduced below pre-event norms;

response is needed from local authorities and adja-
cent mutual aid providers

3 = Severe Level of service, including service provided by local
authorities and adjacent mutual aid providers, is
critically reduced

4 = Catastrophic Services are near or at complete cessation;
significant resources from outside affected area

SCORE (0-4)

(Enter this score into the Interruption 2
of Hospital ED Services column on
Worksheet 3)

Step 3: Scoring the Consequences
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Interruption of Trauma Units (levels 1&2)

UNIT OF MEASUREMENT

Number of functioning trauma operating rooms
per 100,000 population

BASELINE DATA HAZARD-SPECIFIC DATA

18.38 15.55

Using the scale below, assess your agency’s current abilities to respond to the
anticipated disaster impact.

0 = Baseline Negligible deviance from pre-event norms
1 = Minimal Disruption to services is minimal
2 = Moderate Level of service is reduced below pre-event norms;

response is needed from local authorities and adja-
cent mutual aid providers

3 = Severe Level of service, including service provided by local
authorities and adjacent mutual aid providers, is
critically reduced

4 = Catastrophic Services are near or at complete cessation;
significant resources from outside affected area

SCORE (0-4)

(Enter this score into the Interruption 1
of Trauma Units (levels 1&2) column
on Worksheet 3)
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Interruption of Ancillary Services

This measure is based on pharmacy/business interruption data.

UNIT OF MEASUREMENT

Number of functioning pharmacies per 100,000 population

BASELINE DATA HAZARD-SPECIFIC DATA

17.67 7.77

Using the scale below, assess your agency’s current abilities to respond to
the anticipated disaster impact.

0 = Baseline Negligible deviance from pre-event norms
1 = Minimal Disruption to services is minimal
2 = Moderate Level of service is reduced below pre-event norms;

response is needed from local authorities and adja-
cent mutual aid providers

3 = Severe Level of service, including service provided by local
authorities and adjacent mutual aid providers, is
critically reduced

4 = Catastrophic  Services are near or at complete cessation;
significant resources from outside affected area
are required

SCORE (0-4)

(Enter this score into the Interruption 3
of Ancillary Services column on
Worksheet 3)

Step 3: Scoring the Consequences
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Scoring the Data: Community Impact

This indicator is used to determine the impact of a hazardous event on the community. It is com-
prised of five subcategories: Water Supply Contamination, Water Supply Availability, Population
Displacement/Households Evacuated, Public Utilities Interruption, and Interruption of Transporta-
tion.

Water Supply Contamination

This measure is based on the length of a boil water order affecting at least 25% of the population.
Because boil water orders are often issued to entire jurisdictions as a precautionary measure, the
“percentage of households affected” would be moot to measure here.

UNIT OF MEASUREMENT

Duration (in days) mandatory boil water order
(affecting at least 25% of the population) enforced

BASELINE DATA HAZARD-SPECIFIC DATA

0 12

Using the scale below, score the length of the mandatory boil water order.

0 = Baseline No boil water order issued or issued for <25% of
population

1 = Minimal Boil water order issued for up to one day

2 = Moderate Boil water order issued for one to three days

3 = Severe Boil water order in place for three to seven days

4 = Catastrophic Boil water order in place for more than a week

SCORE (0-4)

(Enter this score into the Water 4
Supply Contamination column on
Worksheet 3)
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Water Supply Availability

Ideally, this is measured by the number of gallons of water that are available per person per day.
However, because this data is usually unavailable, an alternative measure is to tally the number of
days a widespread water outage (affecting at least 25% of the population) exists.

UNIT OF MEASUREMENT

Duration (in days) widespread water outage
(affecting at least 25% of the population) exists

BASELINE DATA HAZARD-SPECIFIC DATA

0 ~1

Using the scale below, score the length of the water service outage.

0 = Baseline Water services not disrupted or disrupted for <25%
of population

1 = Minimal Water services disrupted for up to one day
2 = Moderate Water services disrupted for one to three days
3 = Severe Water services disrupted for three to seven days

4 = Catastrophic Water services disrupted for more than a week

SCORE (0-4)

(Enter this score into the Water 1
Supply Availability column on
Worksheet 3)
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Population Displacement/Households Evacuated

Oftentimes, these numbers are compiled using shelter statistics provided by organizations such as
the American Red Cross. However, it should be noted that these figures will underestimate the ex-
tent of the human toll that a disaster has on a population, as it is presumed that a significant number
of disaster victims will seek temporary shelters at the homes of friends and family members. Anec-
dotal evidence, which is usually relied upon for the latter measure, but often unverifiable, may be a
more accurate reflection of the gravity of any evacuation orders given.

UNIT OF MEASUREMENT

Number of persons evacuated per 100,000 population

BASELINE DATA HAZARD-SPECIFIC DATA

0 525

Using the scale below, score the number of evacuations.

0 = Baseline No people evacuated

1 = Minimal <10% of population evacuated

2 = Moderate 10-25% of population evacuated
3 = Severe 25-50% of population evacuated

4 = Catastrophic 50+% of population evacuated

SCORE (0-4)

(Enter this score into the Population 1
Displacement/Households
Evacuated column on Worksheet 3)
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Public utilities interruption is based primarily on electric power disruptions.
length of an electricity disruption post-event affecting at least 25% of the population. Furthermore,
outages of electricity may also affect water supply and the availability of other resources, as they

UCLA Center for Public Health and Disasters

Public Utilities Interruption

are also reliant on a dependable power source to deliver services to customers.

This measures the

UNIT OF MEASUREMENT

Duration (in hours) of widespread electricity disruption
affecting at least 25% of the population

BASELINE DATA HAZARD-SPECIFIC DATA

0

<24

0 = Baseline

1 = Minimal
2 = Moderate
3 = Severe

4 = Catastrophic

Using the scale below, score the length of public utilities interruption.

Electric utilities not disrupted or disrupted for <25%
of the population

Widespread (25+% of population) disruption for up
to 4 hours

Widespread disruption for 4 to 24 hours
Widespread disruption for 24 to 72 hours

Widespread disruption for more than 72 hours

SCORE (0-4)

(Enter this score into the Public 2
Utilities Interruption column on

Worksheet 3)

Step 3: Scoring the Consequences
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Interruption of Transportation

This measure is based on the length of time that major transportation thoroughfares (e.g., freeways,
expressways, etc.) are closed immediately after a disaster.

UNIT OF MEASUREMENT

Duration (in days) that at least ONE major
transportation corridor is closed

BASELINE DATA HAZARD-SPECIFIC DATA

0 8+

Using the scale below, score the length of transportation interruption.

0 = Baseline No transportation corridors disrupted

1 = Minimal At least one major transportation corridor disrupted
for up to one day

2 = Moderate At least one major transportation corridor disrupted
for one to three days

3 = Severe At least one maijor transportation corridor disrupted
for four to seven days

4 = Catastrophic At least one major transportation corridor disrupted
for eight days or more

SCORE (0-4)

(Enter this score into the Interruption 4
of Transportation column on
Worksheet 3)
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Scoring the Data: Impact on Public Health Agency Infrastructure

This indicator is used to determine the impact of a hazardous event on the public health agency in-
frastructure. It is comprised of six subcategories: Personnel, Equipment Loss, Laboratory Services,
Community Services, Internal Communications, and Interagency Communications. The parameters
and their relative descriptive scores are detailed below, but baseline and hazard-specific data were
not available for analysis in the Los Angeles County Northridge Earthquake example.

Personnel

This measure is based on absenteeism. Factors to consider for percentage of staff absent include:
damage, transportation disruption, injury/iliness, etc.

UNIT OF MEASUREMENT

Percent of staff available per day immediately after the disaster strikes

BASELINE DATA HAZARD-SPECIFIC DATA

Using the scale below, rate your agency’s capacity to operate based on the
anticipated interruption of the disaster.

0 = Baseline Negligible deviance from pre-event norms
1 = Minimal Disruption to services is minimal
2 = Moderate Level of service is reduced below pre-event norms;

response is needed from local authorities and adja-
cent mutual aid providers

3 = Severe Level of service, including service provided by local
authorities and adjacent mutual aid providers, is
critically reduced

4 = Catastrophic Services are near or at complete cessation;
significant resources from outside affected area

SCORE (0-4)

(Enter this score into the -
Personnel column on
Worksheet 3)
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Equipment Loss

This is measured based on computers and other relevant equipment necessary for optimal function-
ing lost in dollars.

UNIT OF MEASUREMENT

Value (in dollars) of computer equipment lost

BASELINE DATA HAZARD-SPECIFIC DATA

Using the scale below, rate your agency’s capacity to operate based on the
anticipated interruption of the disaster.

0 = Baseline Negligible deviance from pre-event norms
1 = Minimal Disruption to services is minimal
2 = Moderate Level of service is reduced below pre-event norms;

response is needed from local authorities and adja-
cent mutual aid providers

3 = Severe Level of service, including service provided by local
authorities and adjacent mutual aid providers, is
critically reduced

4 = Catastrophic Services are near or at complete cessation;
significant resources from outside affected area
are required

SCORE (0-4)

(Enter this score into the -
Equipment Loss column on
Worksheet 3)
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Laboratory Services

This measure is based on the number of operational labs per 100,000 population. This information
may be extrapolated from business interruption data that addresses the professional support sector

of the economy.

UNIT OF MEASUREMENT

Number of operational labs per 100,000 population

BASELINE DATA

HAZARD-SPECIFIC DATA

anticipated interruption of the disaster.

critically reduced

Using the scale below, rate your agency’s capacity to operate based on the

0 = Baseline Negligible deviance from pre-event norms
1 = Minimal Disruption to services is minimal
2 = Moderate Level of service is reduced below pre-event norms;

response is needed from local authorities and adja-
cent mutual aid providers

3 = Severe Level of service, including service provided by local
authorities and adjacent mutual aid providers, is

4 = Catastrophic Services are near or at complete cessation;
significant resources from outside affected area

SCORE (0-4)

(Enter this score into the
Laboratory Services column on
Worksheet 3)

Step 3: Scoring the Consequences
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Community Services

This measure is optional and may be omitted if the county agency deems it unnecessary.

UNIT OF MEASUREMENT

Number of key community partners available to
collaborate on a hazard-response

BASELINE DATA HAZARD-SPECIFIC DATA

Using the scale below, rate your agency’s capacity to operate based on the
anticipated interruption of the disaster.

0 = Baseline Negligible deviance from pre-event norms
1 = Minimal Disruption to services is minimal
2 = Moderate Level of service is reduced below pre-event norms;

response is needed from local authorities and adja-
cent mutual aid providers

3 = Severe Level of service, including service provided by local
authorities and adjacent mutual aid providers, is
critically reduced

4 = Catastrophic Services are near or at complete cessation;
significant resources from outside affected area
are required

SCORE (0-4)

(Enter this score into the -
Community Services column on
Worksheet 3)
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Internal Communications

This measure is based on the number of staff you can reach on a 24 hour/7 day a week basis. Ad-
ditionally, data regarding the methods of contact and dispatch may be useful to include in this sec-

tion.

UNIT OF MEASUREMENT

Number of staff that can be reached on a 24/7 basis

BASELINE DATA HAZARD-SPECIFIC DATA

0 = Baseline

1 = Minimal
2 = Moderate
3 = Severe

4 = Catastrophic

Using the scale below, rate your agency’s capacity to operate based on the
anticipated interruption of the disaster.

Negligible deviance from pre-event norms
Disruption to services is minimal

Level of service is reduced below pre-event norms;
response is needed from local authorities and adja-
cent mutual aid providers

Level of service, including service provided by local
authorities and adjacent mutual aid providers, is
critically reduced

Services are near or at complete cessation;
significant resources from outside affected area
are required

SCORE (0-4)

(Enter this score into the Internal -
Communications column on

Worksheet 3)
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Interagency Communications

This measure is based on the ability to communicate between agencies using a common system
throughout your jurisdiction. This should be an indication of the public health agency’s ability to
communicate with other public health agencies, healthcare organizations, law enforcement agen-
cies, public officials, and health care providers.

UNIT OF MEASUREMENT

Number of agencies that the public health agency can
communicate with during and immediately after the disaster strikes

BASELINE DATA HAZARD-SPECIFIC DATA

Using the scale below, rate your agency’s capacity to operate based on the
anticipated interruption of the disaster.

0 = Baseline Negligible deviance from pre-event norms
1 = Minimal Disruption to services is minimal
2 = Moderate Level of service is reduced below pre-event norms;

response is needed from local authorities and adja-
cent mutual aid providers

3 = Severe Level of service, including service provided by local
authorities and adjacent mutual aid providers, is
critically reduced

4 = Catastrophic Services are near or at complete cessation;
significant resources from outside affected area
are required

SCORE (0-4)

(Enter this score into the Interagency -
Communications column on
Worksheet 3)
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Step 4: Risk Analysis

Integrating Steps 1 & 2: Where does this assessment take me?

The final step in your community risk assessment combines the probability information given in Step
1 (the likelihood of hazards occurring) with the severity data determined in Step 2 (how bad it will be
if the hazard hits).

Worksheet 4A: Assessment of Risk

Worksheet 4A integrates the information from the previous steps.

SEVERITY
Human Ll L] Communit Plljnt:Iri)zﬁe(:I‘th
HAZARD PROBABILITY of Healthcare y
Impact Services Impact Agency Overall
Infrastructure Average
(Average scores from Worksheet 3)
Northridge
Earthquake 3 2.0 1.6 24 - 2.0

This process leaves you with two numbers to compare for each hazard: a probability score and a
severity score. In the Northridge Earthquake example, the probability score is 3 and the severity
score is 2.0.

Worksheet 4B: Summary of Risk Analysis

The following represents the most probable hazards and their estimated severity to occur
in Los Angeles County.

HAZARD PROBABILITY OF OCCURRENCE SEVERITY
Wildfires 4 25
Coastal Erosion 3 1
Earthquake 3 2.0
Extreme Summer Weather 3 1
Transportation 3 1.5
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A spatial representation of these relationships, as depicted below, will serve as a prioritization tool,
with severity on one axis and probability on the other.

The two scores for each hazard are plotted on an X-Y axis:

Risk Assessment of Top 5 (by probability)
Hazards in Los Angeles County
4 .
[72] .
g & Wildfires
c
@ 3
> 0 Coastal Erosion
3 4
S 2 A A Earthquakes
5 ®
> 1 A X Extreme Summer
S Za\ Weather
g @ Transportation
O T T T 1
0 1 2 3 4
Probability of Occurrence

For prioritization purposes, the data plotted above are considered in relation to the following
scheme:

Low probability, High probability,
High severity High severity

Low probability, High probability,
Low severity Low severity

Severity of
Consequences

Probability of Occurrence
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When the scheme is superimposed on the graph, the following result emerges:

Severity of Consequences

Risk Assessment of Top 5 (by probability)
Hazards in Los Angeles County

Low prabability, High probability,
High severity High severity
Low prabability, High p&abimy,
Low severity Low SevVerity

1

2

3 4

Probability of Occurrence

¢ Wildfires

O Coastal Erosion
A Earthquakes

X Extreme Summer

Weather
@ Transportation

This visual depiction of the HRAI analysis for Los Angeles County indicates that the Northridge
Earthquake scenario should be prioritized as a hazard with high probability and high severity.
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Step 5: Translating Theory Into Practice
What’s Next?

In summary, the goal of HRAI is to serve as a tool to help public health agencies plan for a hazard
response by determining their community’s hazards, assessing the likelihood of occurrence, and
quantifying their impact on the public’s health.

Prioritizing efforts.

It follows from the final step of the analysis that those events with a high likelihood of occur-
ring and a high level of impact should have the highest priority. You may also want to con-
sider those events that, though rare, would have a severe impact were they to occur. For
example, earthquakes in the central United States on the New Madrid fault system occur
very infrequently, but previous incidents have caused large numbers of deaths and injuries.
Preparing for the potential effects of these events should also help you prepare for more
common but less extreme emergencies.

After analysis using HRAI, your community can apply the assessment to prioritize planning
using community-specific criteria. On initial analyses, HRAI may reveal health infrastructure
characteristics that are hazard-specific. These characteristics may be indicative of the ability
of your health agency to respond to hazards in general.

The process may provide insight into inherent strengths and weaknesses present in your
health system, regardless of the type of hazard. For instance, if one indicator consistently
comes up with a better score across several hazards, less emphasis may need to be placed
on improving that specific area. This will allow for resources to be allocated to areas where
deficiencies have been identified.

Action steps.

After vulnerabilities and weaknesses have been identified, possible resolutions should be
addressed. Suggested action steps include:

o Changes in resources and financing
o Establishment of mutual aid agreements
e Training and education for staff and public

Once changes are implemented, an on-going system for the evaluation of impact should be
established. As changes occur in the community, new vulnerabilities may arise and new re-
sources may be acquired to change the outcome of your community’s hazard risk assess-
ment over time.

Step 6: Translating Theory into Practice 41
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A blank version of the Hazard Risk Assessment Instrument has been provided.

Worksheet 1:

Worksheet 2A:
Worksheet 2B:

Worksheet 3:

Worksheet 4A:
Worksheet 4B:

UCLA Center for Public Health and Disasters

APPENDIX |

Probability of Occurrence
Baseline Health Indicators
Hazard-Specific Health Indicators
Scoring the Consequences
Assessment of Risk

Summary of Risk Analysis

Appendix |
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Worksheet 1: Probability Of Occurrence

Geographic Area:

Length of Life Cycle:

HAZARD

SCORE: (0-4)
0 = Improbable
1 = Remote
2 = Occasional
3 = Probable
4 = Frequent

Avalanche

Biological Terrorism

Chemical Terrorism

Civil Disorder

Coastal Erosion

Conventional Terrorism

Dam Failure

Drought

Earthquake

Extreme Summer Weather

Fires — Large-Scale, Urban

Flood

Hailstorm

Hazardous Materials Incident — Fixed Facility

Hazardous Materials Incident — Transportation

Land Subsidence

Landslide

Nuclear Attack

Power Failure

Radiological Incident — Fixed Facility

Radiological Incident — Transportation

Severe Winter Storm

Storm Surge

Thunderstorm and Lightning

Tornado

Transportation

Tropical Cyclone

Tsunami

Volcano

Wildfire

Windstorm

Worksheet 1
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Worksheet 4A: Assessment of Risk

SEVERITY
Interruption pEseon
Human of Healtrl:care Community | Public Health
HAZARD PROBABILITY | Impact Servi Impact Agency Overall
ervices
Infrastructure Average
(Average scores from Worksheet 3)
Worksheet 4B: Summary of Risk Analysis
HAZARD PROBABILITY OF OCCURRENCE SEVERITY

Worksheet 4A & 4B
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APPENDIX 1l
The following examples have been provided for reference of the HRAI completion process.

Generic Hazard Models

Earthquake: Northridge Earthquake

Flooding, Rainfall-Induced: Tropical Storm Allison
Flooding, Riverine: Grand Forks Flood

Hurricane: Hurricane Andrew

Terrorist Bombing: Murrah Federal Building Bombing
Tornadoes: Oklahoma City Tornadoes of 1999

]
Tmoowx

Appendix Il 57
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