Scott County, Minnesota
Multi-jurisdictional, All Hazards

/ Scott 2009 Mitigation Plan

SECTION 4
RISK ASSESSMENT - HAZARD IDENTIFICATION

4.1 INTRODUCTION

According to the Federal Emergency Management AgencyWIfJEGuidance 386-2, “risk

assessment is the process of measuring the potensiafltige, personal injury, economic injury
and property damage resulting from natural hazards by agsdhe vulnerability of people,

buildings and infrastructure to natural and manmade hazards

The risk assessment process used for this Plan isstamiswith the process and steps presented
in the Federal Emergency Management Agency (FEMA) 386-2¢ Stad Local Mitigation
Planning How-to-Guide, Understanding Your Risks — Identifying Hizaand Estimating
Losses (FEMA, 2001). This process identifies and profileshizards of concern and assesses
the vulnerability of assets (population, structuresjcafitfacilities and the economy) at risk in
the community. A risk assessment provides a foundatiotihécommunity’s decision makers to
evaluate mitigation measures that can help reduce thectsipf a hazard when one occurs.

The first step of the risk assessment process is ttifigehe hazards of concern. FEMA'’s
current regulations only require an evaluation of natusahtds. Natural hazards are natural
events that threaten lives, property, and many othetsass

The second step of risk assessment is the profilingaprds that have or may in the future
impact Scott County and its jurisdictions. Included inghafile section is:

» Sources of information used or consulted for assemblimgtary of past occurrences
» Date and Duration of occurrence

* Location of event

» Description and severity (i.e., flood depth, wind speedghquake intensity, etc.)

» Damages that occurred (e.g., costs of recovery, gsodamage, and lives lost) to the
extent available

* The location or geographical areas

* The extent (magnitude/severity

» The probability of the likelihood

» Adiscussion of past occurrences of hazard events

The third step of risk assessment is vulnerability aralysulnerability analysis identifies the
hazards of most concern to Scott County and its jutisdis, identifies critical facilities,
provides and in depth analysis of life, property and econtmsgcthat may occur as a result of a
severe hazard event

The risk assessment process encourages the reciprédmjoonation and support between
states and local governments states provide leadershipuppdrsto local communities. The
primary source for identifying natural hazards was the hdstbazard occurrence in Scott
County and the State of Minnesota Hazard Mitigation Plan.
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4.2 HAZARD IDENTIFICATION METHODOLOGY

FEMA’s current regulations only requirMulti-hazard Requirement §201.6(c)(2)(i): The risk
identification, profiling and evaluation of naturi@ssessment shall include a description of the type of
hazards that threaten lives, property, and c)1aII natural hazards that can affect the jurisdiction.
assets. However. FEM A’ strongly’ sugg eA' Does the new or updated plan include a

. : A description of the types of all natural hazards that
mc_:l_udmg manmade hazards in jurisdiction haz affect the jurisdiction?
mitigation plans.

Scott Countv i | ble t id CRS Step 4: Assess the Hazard: CRS requires at the
co ounty 1S vuinerabié 10 a WId€ array jpinimym that the flood hazard be identified including

hazards that threaten life and property. The Hazaddressing the repetitive loss areas. However,
Identification  section  provides  backgroutaqgitional credit can be earned for including discussion
information for these hazards. It is important tlof all other natural hazards.

all natural hazards be initially considered for

relevance in advancing through the hazard mitigation plarpiogess. Subsequent sections of
the Plan—the Hazard Profiles and the Vulnerability Assesit—address the hazards of specific
concern to the County. Scott County Hazard Mitigation @dtee considered and evaluated all
natural hazards in terms of their potential risk to SCounty and its citizens.

4.3 SCOTT COUNTY HAZARD DISASTER DECLARATIONS

Scott County has been included in federal disaster declaratiditsof these events did not
necessarily occur within the boundaries of Scott CouMghen major damage from a natural
disaster occurs, FEMA, as a matter of practice, incladdziffer" area of adjoining counties in
the event it later determines the damage was more pvielss These declarations are listed in
the table below.

Table 4.1 Scott County Disaster Declarations

Disaster Number Disaster Type Date
FEMA-1419-DR-MN 2002
FEMA-1370-DR-MN Winter Storms, Flooding, Tornadoes March 23, 2001 to July 3, 2001
FEMA-1225-DR-MN Flooding June 23, 1998
FEMA-1187-DR-MN [Tornadoes, Flooding August 5, 1997
FEMA-1175-DR-MN Winter Storms, High Winds, flooding, Ice April 8, 1997
FEMA-1158-DR-MN Snow January 16, 1997
FEMA-993-DR-MN Severe Storms, Tornadoes, Flooding June 11, 1993
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4.4 STATE OF MINNESOTA 2008 MITIGATION PLAN HAZARD
DISPOSITION

The hazards table below identifies the Natural hazardshewr disposition in the State plan and

in the Scott County Plan.

Table 4.2 Natural Hazard Disposition In The State of Minnesota 2008 Plan Update

Mitigation| Disposition in | Disposition in the
Hazard Data Sources Probability| Potential | the 2008 State | 2009 Scott County
Rating Plan Plan
: Identified - .
NOAA, Minnesota Coastal Hazards ' . [dentified, Profiled
Floods ; H H  |General profile, |s. ’ ’
Assessment, NWS, NFIP, FIRM Risk AssessmentR'Sk Assessment
[dentified, Identified, Profiled
Tornadoes I,\\lﬂﬁﬁés (’)\:ngi’sigg' ggﬁéyws’ H H  General profile |Risk Assessment
Risk Assessmentunder High Winds
. NOAA, NWS, Minnesota Disaster Identified, - ,
Hail Center H M General profile Identified, Profiled
Coastal Geological Survey of Minnesota, Identified, o ,
Erosion USGS, Coastal Hazards Assessment H M General profile Identified, Profiled
] - Identified, Profiled
Severe Winterly naa. NWS, SHELDUS H L |oentiied  lunder icefSnow
Storms Y Storms
Identified, Profiled
Blizzards NOAA, NWS, SHELDUS H L under lce/Snow
Storms
lce and | Identified, Profiled
ceandice  NoAA, NWS, SHELDUS H L under Ice/Snow
Storms Storms
. NOAA, USGS, MN Geological Identified, " ,
Landslide Survey, M L General profile Identified, Profiled
Sinkholes &
Geological Survey of Minnesota, Identified, o ,
Land. USGS M L General profile Identified, Profiled
Subsidence
Geological Survey of Minnesota, Identified, " ,
Farthquake USGS, SHELDUS L L General profile \dentiied, Profiled
Minnesota Forestry Commission, Identified, - ,
Drought Dept of Agriculture H L General profile Identified, Profiled
Identified,
Wildfire NOAA, Local Fire Service H H  |General profile |ldentified, Profiled
Risk Assessment
Extreme NOAA, National Weather Service, Identified, " ,
Temperatures SHELDUS H L General profile Identified, Profiled
Lighting |NOAA, NWS, SHELDUS H L [dentiied,  lienified, Profiled

General profile
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Table 4.2 Natural Hazard Disposition In The State of Minnesota 2008 Plan Update
Mitigation| Disposition in | Disposition in the

Hazard Data Sources Probability| Potential | the 2008 State | 2009 Scott County
Rating Plan Plan
[dentified, Identified, Profiled
Windstorms  [NOAA, NWS, SHELDUS H H General profile  |Risk Assessment

Risk Assessmentunder High Winds
Not Identified or [Not Identified or

Tropical

Storms NOAA, NWS, SHELDUS L L Profiled Profiled
Tsunami NOAA. NWS, SHELDUS L L Not !dentmed or Not !dentmed or
Profiled Profiled
Snow Not Identified or [Not Identified or
Avalanches | -0¢3 Response Departments L L lprofiled Profiled
Expansive Not Identified or [Not Identified or
Soils UsGs L L Profiled Profiled
\Volcanoes USGS L L Not Identified or [Not Identified or

Profiled Profiled

As described in the planning process section Scott Coumtigasevaluating manmade hazards
and a Pandemic event as part of this plan

Manmade Hazards are technological hazards and terrorieeseTare distinct from natural
hazards primarily in that they originate from humanivétg. In contrast, while the risks
presented by natural hazards may be increased or decreasedsadt of human activity, they
are not inherently human induced. The term “technolddieazards” refers to the origins of
incidents that can arise from human activities sucthasmanufacture, transportation, storage,
and use of hazardous materials.

The term “terrorism” refers to intentional, criminakalicious acts. There is no single,
universally accepted definition of terrorism. Officiallgrrorism is defined in the Code of
Federal Regulations as “the unlawful use of force ancen@d against persons or property to
intimidate or coerce a government, the civilian popoitator any segment thereof, in furtherance
of political or social objectives.” (28 CFR, Section 0.8bhe Federal Bureau of Investigation
(FBI) further characterizes terrorism as either domestinternational, depending on the origin,
base, and objectives of the terrorist organization; hewehe origin of the terrorist or person
causing the hazard is far less relevant to mitigatimmrmpng than the hazard itself and its
consequences. For the purposes of this plan, “terromefats to the use of Weapons of Mass
Destruction (WMD), including biological, chemical, nuagleand radiological weaponarson,
incendiary, explosive, and armed attgdkdustrial sabotage and intentional hazardous materials
releases and “cyber-terrorism.” The table below identifies theanmade hazards and their
disposition in the State Plan and The Scott County.Pla

4-4



/Scott

Scott County, Minnesota
Multi-jurisdictional, All Hazards
2009 Mitigation Plan

Table 4.3 Manmade Hazards Disposition in the 2008 State Mitigation Plan Update

Public Health

profile

Mitigation| . e . e
. . . Disposition in the |Disposition in the
Hazard Information Source(s) |Probability P;t;::;al 2008 State Plan | 2009 County Plan
Infrastructure Dam USACE, Corps of Identified, General Identified, Profiled
_ . M M , .
Failure Engineers, Dam Safety profile under flooding
Hazardous Materials  [Environmental -
Protection Agency M L 'dri’f‘ifg'ed’ General | jentied, Profiled
(EPA), NRC P
Infectious Disease U.S. Center for Disease "
Control, Minnesota L L (demtfied, General e, Profled
Dept. of Public Health, P
Nuclear Accident NRC, Nuclear Energy L | [dentified, General Ide dm'f'fid’ Prgflled
Institute profile under Hazardous
Material
Terrorism
Conventional bomb
Improvised explosive
device
Biological agent
Chemical agent
Nuciear bomb DHS, Law Enforcement | NR NR [dentfied, General i iied Profiled
Radiological agent profile
Arson/incendiary attack
Armed attack
Cyber-terrorism
Agri-terrorism
Intentional Hazardous
material release
. National Transportation "
Transportation Identified, General o ,
Accidents g%fgrty Board, State L L orofile Identified, Profiled
Urban Fire Local F!re Departments, M L Ideqtlfled, General \dentified. Profiled
State Fire Marshal profile
Utility Power Failure  |Power Companies Sﬁg}g'ed’ General Identified, Profiled
Local Water Districts, -
Water Contamination  [Minnesota Dept. of M M Identified, General Identified, Profiled

The primary source for identifying manmade hazards was smeates, historic occurrences, the
Department of Homeland Security (DHS) website and B4 guide “Integrating Manmade

Hazards into Mitigation Plannifig




Scott County, Minnesota
Multi-jurisdictional, All Hazards

/ Smtt 2009 Mitigation Plan

4.5 NATURAL HAZARDS IDENTIFICATION

The specific hazards that were identified by Scott Courzard Mitigation Planning
Committee are identified below.

4.5.1 Drought Identification

The National Weather Service (NWS) Clima
Prediction Center (CPC) defines drought as|_.
deficiency of moisture that results in adverse imjoac
people, animals, or vegetation over a sizeable 3
Drought is a normal, recurrent feature of climate
occurs almost everywhere, although its features
from region to region. In general, drought origina
from a deficiency of precipitation over an extend
period of time, resulting in a water shortage for so
activity, group, or environmental sector.

Other climatic factors, such as high temperatu
prolonged high winds and low relative humidity, cg#
aggravate the severity of a drought. These conditi&ms: nws
are caused by anomalous weather patterns when shifts

in the jet stream block storm systems from reachingea &s a result, large high-pressure cells
may dominate a region for a prolonged period, thus reducimgpgpetion. According to Institute
for Catastrophic Loss Reduction (ICLR), this natural héizhffers from others in several ways.
First, there is no universally accepted definition of drou§ktond, drought onset and recovery
are usually slow. Third, droughts also can cover a mugedarea and last many times longer
than most other natural hazards. Fourth, they are paineaatural climate variability. Due to
these differences many communities have neglected tadmdhis hazard in their disaster
management plans (ICLR, 2005). According to the Federargency Management Agency
(FEMA), the National Drought Mitigation Center (NDM@nd the NWS, there are four ways
that drought can be defined:

Meteorologicaldrought is a measure of departure of precipitation froammal. It is defined
solely on the degree of dryness. Due to climatic diffees, what might be considered as a
drought in one location of the country may not be aereid as a drought in another location.

Agricultural drought links various characteristics of meteorologicalught to agricultural
impacts, focusing on precipitation shortages, differend®tween actual and potential
evapotranspiration, soil water deficits, reduced grountemar reservoir levels, etc. It occurs
when there is not enough water available for a partictilap to grow at a particular time.
Agricultural drought is defined in terms of soil moisture cleficies relative to water demands
of plant life, primarily crops.

Hydrological drought is associated with the effects of periods of ipitaton (including
snowfall) shortfalls on surface or subsurface water Igugopd occurs when these water supplies
are below normal. It is related to the effects ofcgigation shortfalls on stream flows and
reservoir, lake and groundwater levels.

Figure 4.1: Depiction of Drought

4-6



Scott County, Minnesota
Multi-jurisdictional, All Hazards

/ Scott 2009 Mitigation Plan

Socioeconomidrought is associated with the supply and demand of soam®mic good with
elements of meteorological, hydrological, and agricultuheught. This differs from the
aforementioned types of drought because its occurrenemdgjn the time and space processes
of supply and demand to identify or classify droughts. Tu@ply of many economic goods
depends on weather (e.g., water, forage, food graink, @$d hydroelectric power).
Socioeconomic drought occurs when the demand for an ssorgnod exceeds supply as a
result of a weather-related shortfall in water supply.

4.5.2 Earthquake Identification Figure 4.2: Earthquake Example

An earthquake is sudden motion or trembling causeg

an abrupt release of accumulated strain in the tecty

plates that comprise the earth’s crust.” These ri

plates, known as tectonic plates, are some 50 to 60 g P
in thickness and move slowly and continuously over |- 3
earth’s interior. The plates meet along their edgbsre | =
they move away, past or under each other at r
varying from less than a fraction of an inch up to fif
inches per year. While this sounds small, at a rateof |
inches per year, a distance of 30 miles would be eove ¥
in approximately one million years. The tectonic pla
continually bump, slide, catch, and hold as they mq.
past each other which causes stress to accumulate ¢ &
faults. When this stress exceeds the elastic limithef [~ =% ;
rock, an earthquake occurs, immediately causing suctde Unversy ofGalorao
ground motion and seismic activity.

The vibration or shaking of the ground during an earthquattesisribed by ground motion. The
severity of ground motion generally increases with theunt of energy released and decreases
with distance from the fault or epicenter of thetlegmake. Ground motion causes waves in the
earth’s interior, also known as seismic waves, andgatbe earth’'s surface, known as surface
waves. The following are the two kinds of seismic waves

P_(primary)waves are longitudinal or compressional waves sinmlaharacter to sound waves
that cause back-and-forth oscillation along the dibectif travel (vertical motion), with particle

motion in the same direction as wave travel. They ntbwveugh the earth at approximately
15,000 mph.

S (secondaryjvaves, also known as shear waves, are slower thesw®s and cause structures
to vibrate from side-to-side (horizontal motion) duepgrticle motion at right angles to the
direction of wave travel. Un-reinforced buildings amere easily damaged by S waves.

There are also two kinds of surface waves, Raleigltesvand Love waves. These waves travel
more slowly and typically are significantly less damgghan seismic waves.

Secondary hazards may also occur, such as surfadedasihkholes, and landslides. While the
majority of earthquakes occur near the edges of theniegitates, earthquakes may also occur
at the interior of plates.

The location of an earthquake is commonly described bjodal depth and the geographic
position of its epicenter. The focal depth of an eprétke is the depth from the Earth’s surface to
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the region where an earthquake’s energy originatesfdthes or hypocenter). The epicenter of
an earthquake is the point on the Earth’'s surface girabbve the hypocenter (Shedlock and
Pakiser, 1997). Earthquakes usually occur without warning amdetifiects can impact areas a
great distance from the epicenter (FEMA, 2001).

4.5.3 Extreme Temperatures Identification

Extreme temperatures include both cold and hot evefiishvean have a significant impact to
human health, commercial/agricultural businesses andapyimand secondary effects on
infrastructure (e.g., burst pipes and power failure). Basedhat the population is accustomed
to, what constitutes “extreme cold” or “extreme heaities across different areas of the country

4.5.3.1 Extreme Cold Identification

What constitutes extreme cold and its effects can aargss different areas of the country. In
regions relatively unaccustomed to winter weatheay rieeezing temperatures are considered
extreme cold. Extreme cold events are when temperativopswell below normal in an area.
Extremely cold temperatures often accompany a wintgms so individuals may have to cope
with power failures and icy roads. Although staying ind@ssnuch as possible can help reduce
the risk of car crashes and falls on the ice, individmadsy also face indoor hazards. Many
homes will be too cold—either due to a power failure arabse the heating system is not
adequate for the weather. As people use space heatefiseptates to stay warm, the risk of
household fires and carbon monoxide poisoning increasességto cold temperatures can
lead to serious or life-threatening health problems ssdhmypothermia, cold stress, frostbite or
freezing of the exposed extremities such as fingers, hosge and ear lobes.

4.5.3.2 Extreme Heat Identification Figure 4.3: Depiction of Extreme Heat

The CDC defines temperatures that hover 10 degre
more above the average high temperature for a re
and last for several weeks as extreme heat. A heat
is a prolonged period of excessively hot weather, w
may be accompanied by high humidity. There is
universal definition of a heat wave because the ter
relative to the usual weather in the area. Tempera
that people from a hotter climate consider normal
be termed a heat wave in a cooler area if they
outside the normal climate pattern for that area. A
the term is applied both to routine weather varreti *

and to extraordinary spells of heat, which may OC&e: state of Minnesota Mitigation Plan
only once a century.

4.5.4 Flooding Identification

Flooding is an overflowing of water onto normally drydaand is one of the most significant
and costly of natural disasters. The principle typefloafds are dam or levee failure, flash
floods, riverine floods and storm surge flooding.
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Dam/Levee Failure floodssually result from intense rainfall or snow meltttheoduces water
guantities that breach dams or levees because of faedtigrd construction, or operational
inadequacies. Levee failures also are a result of stargesn coastal areas. Dam or levee
failures are categorized as manmade hazards in thisupthare further discussed in section 5.

Flash floods resulting from quickly Figure 4.4: Special Flood Hazard Area
rising streams after heavy rain or rap* Speolal Flood Hazard Ares
snowmelt, ice jams (ice that accumulat = (1%0-Year Flucdplaing

at a natural or human-made obstructi - Fle=d Frinac % Floodwy Flomd Frings
and slows the flow of water) or th Base Flood
absence or overflow of storm sewers ir Elevatlon

relatively small drainage area ar
produce localized floods of great volun e
and short duration. Flash floods usua
result from tropical storm/hurricane c
thunderstorm weather events.

Riverine floodsresult from precipitation,
snowmelt or ice jams that cover Iar%v
e: NOAA

areas and occur in river systems a and’
tributaries that may drain large geographic areas. Thepgeg@mn usually results from tropical
storm/hurricane or thunderstorm weather events.

Slowly rising lake levels cause Lake level floodBhis type of flood is caused by a long-term,
above-average precipitation trend in landlocked basitispaior water outlets. This flooding can
cause significant localized damages. Water rises slowdy months or years, so the flooding is
not caused by a single event.

Storm Surge Floodingesulting from tropical storm/ hurricane weather events.
Other flood related Definitions:
Floodplain- Any land area susceptible to inundation by floodwaters oy source.

100/500 -Year Floodplaiis defined as the area adjoining a river, stream, ¢era@urse covered
by water in the event of a 100/500-year flood.

“The term "100-year flood" is misleading. It is not a flood that wikkwconce every 100 years.
Rather, it is the flood elevation that has a 1 percent chance of being equad&deeded each
year. Thus, the 100-year flood could occur more than once in a relativety geriod of time.
The 100-year flood, which is the standard used by most federal and state ageneed by the
National Flood Insurance Program (NFIP) as the standard for floodplain manageanento
determine the need for flood insurance. A structure located witisjpeaial flood hazard area
shown on a map has a 26 percent chance of suffering flood damage during thé ae3tryear
mortgage. One hundred year floodplains have been identified, mapped and usedhfar f
analysis using the county’s Geographic Information System (GIS).

The 500-year standard (0.2-percent-annual-chance) follows the same logic &80thgear
flood definition.”

Floodway- The channel of a river or watercourse and the adfereas that must be reserved in
order to discharge the 100-year flood without cumulativetydasing the water surface elevation
more than one foot.
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Flood Fringe- That portion of the floodplain outside the floodwayatths inundated by
floodwaters in which encroachment is permissible

Encroachment Any man-made obstruction in the floodplain that displabesnatural passage
of flbodwaters

Surcharge- An increase in flood elevation due to destruction of ftbedplain that reduces
conveyance capacity

Described below are the major causes of natural hakawdirig: tropical storms/hurricanes,
thunderstorms and storm surge.

4.5.4.1 Flooding Thunderstorm ldentification

Thgnderstorm_s are_f(_)rmed from a combination of Figure 4.5: Depiction of a Thunderstorm
moisture, rapidly rising warm air, and a forg

capable of lifting air (such as a sea breeze, a ‘
and cold front, or a mountain). Thunderstorms
occur singly, in clusters, or in lines. The mq
severe weather occurs when a single thunderst
affects one location for an extended time.

Thunderstorms are associated with heavy rains
can lead to riverine, dam/levee failure and fi
flooding. Thunderstorms affect relatively sma
localized areas. Thunderstorms can strike in
regions of the U.S.; however, they are mE3sa

common in the central and southern states. The

atmospheric conditions in these regions of the counteyraost ideal for generating these
powerful storms (NVRC, 2006). More than 100,000 thunderstorms eer year in the U.S.,
however, only about 10% are classified as severe.

4.5.4.2 Flooding Tropical Storm/Hurricane ldentification

As a tropical storm/hurricane nears land, it usually Figure 4.6: Depiction of a Hurricane
brings torrential rains that can last for days. Th
torrential rains cause daml/levee failure, riverine
flash flooding

A Tropical Stormis an organized system of stro
thunderstorms with maximum sustained winds betw
34 to 63 knots (39 to 73 mph) (FEMA, 2007). In tin
the storm becomes more organized and begin
become more circular in shape, resembling a hurrica

A Hurricaneis an intense tropical cyclone with wi
speeds reaching a minimum constant speed of 74
(FEMA, 2004). It is a category of tropical cyclorfe:e NOAA
characterized by thunderstorms and defined surface windlatian. They are caused by the
atmospheric instability created by the collision of waimwith cooler air. They form in the
warm waters of tropical and sub-tropical oceans, seasGulf of Mexico (NWS, 2000).

Hurricanes begin when areas of low atmospheric pressove off the western coast of Africa
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and into the Atlantic, where they grow and intensifihe moisture-laden air above the warm
tropical ocean. Air moves toward these atmosphernies I[from all directions and circulates
clock-wise under the influence of the Coriolis effébereby initiating rotation in the converging
wind fields. When these hot, moist air masses mbey, tise up into the atmosphere above the
low-pressure area, potentially establishing a self-reinfgrieedback system.

4.5.4.3 Flooding Storm Surge Identification

Storm Surge is water that is pushed toward the shore bgrideof the winds swirling around a
tropical storm or hurricane. This advancing surge combings the normal tides to raise the
water level. Wind driven waves are superimposed on tmenstorge. A rise in water level can
cause severe flooding in coastal areas, particuldignwhe storm tide coincides with the normal
high tides. The storm surge creates a large dome of,weétem 50 to 100 miles wide that sweeps
across the coastline near where the hurricane makgfallan

The stronger the hurricane and the shallower the aféstvater, the higher the storm surge will
be (NWS, 2000). Storm surges are particularly damaging whenoccur during a high tide,
combining the effects of the surge and the tide. As thiervgdams into shoreline structures, even
well built structures quickly can be demolished. As waers move inland, carrying debris, it
can cause further damage.

Because storm surge is produced by the high winds circulatimmpiaal/storm or hurricane the
resulting storm surge can occur from any direction whexdtinricane is over the ocean or large
bodies of waters such as bays.

Figure 4.7: Storm Surge Depiction

hean Sea Level

Source: NOAA

4.5.5 Hail Identification

Hailstones are products of thunderstorms and are developddviydrafts and updrafts that
develop inside cumulonimbus clouds of a thunderstorm, wiger €ooled water droplets exist.
The transformation of droplets to ice requires a tentperdbelow 32 degrees and a catalyst in
the form of tiny particles of solid matter, or fremginuclei. Continued deposits of super cooled
water cause the ice crystals to grow into hailstones.
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The size of hailstones varies and is related to the Figure 4.8: Formation of Hail
severity and size of the thunderstorm that produr_———— — ————
it. The higher the temperatures at the Eart|scurce: nws
surface, the greater the strength of the updr{ (~ sl
and the greater the amount of time the hailsto :
are suspended, giving the hailstones more tim
increase in size. Hailstones vary widely in si
Note that penny size or larger hail is conside - L ——
severe : .
Hailstorms occur most frequently during the le  yu.em \
spring and early summer, when the jet stre| !pfrorni= cm.&l"j’-:-
moves northward across the Great Plains. Dul | <P Downdrdfts
this period, extreme temperature changes oc W e
from the surface up to the jet stream, resulting R

the strong updrafts required for hail formation o —ws

4.5.6 Coastal Erosion Identification

Coastal erosion is defined as the wearing away ofdaadthe loss of beach, shoreline, or dune
material over a period of time as a result of nataoastal processes or human influences.
Characteristics such as supply of sand and processesasuséa level change, currents, tides,
waves, and wind are natural factors that contribute to e réte of erosion.

Human-caused contributors to erosion include dredging tdfances, jetty and groin
construction, hardening shorelines with seawall, beachsiooent, and construction of harbors
and sediment-trapping dams.

As high lake levels increase, bluff recession rates misease. Increasing assaults by wave
action against the base of the bluff cause erosionbaadh-building sediments. Navigational
improvements and dredge-material disposal practices depteth tributary and shore land
sources of sediment; removing these sediments fromshitie system contributes to erosion. Ice
ridges that form and break up each winter along the sherehuse erosion by trapping sand in
floating fragments of ice that are carried offsharte ideep water. This continual natural process
is one of the principal mechanisms by which sand is lash fthe near shore system (USGS,
1992).

Coastal erosion is usually a gradual process, and sudden tsgmempting emergency action
are rare. Such rare events include strong storms withwhiigds or heavy wave action that can
cause sudden failure of bluffs.

Coastal property owners are acutely aware of hazardsgdpenods of high water levels and
especially right after a damaging storm or a bluff fajlime this awareness can fade over time if
low lake levels slow the erosion rate.

4.5.7 High Winds ldentification

Wwind is defined as the motion of air relative to thaléarsurface. In the mainland United States
the mean annual wind speed is reported to be eight to 12wiphfrequent speeds of 50 mph
and occasional wind speeds greater than 70 mph. High VWrelgyenerally the result of
thunderstorms, tornadoes and tropical storms/hurricanes.
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4.5.7.1 High Winds Tropical Storm/Hurricane Identification

Tropical Storm/Hurricane Wind Damage is the force ofdatinat can quickly decimate the tree

population, down power lines and utility poles, knock ovensignd damage/destroy homes and
buildings. Flying debris can also cause damage to both stesctund the general population.

When hurricanes first make landfall, it is commont@nadoes to form.

A Tropical Stormis an organized system of strong thunderstorms with maxirsustained
winds between 34 to 63 knots (39 to 73 mph) (FEMA, 2007). In tineestorm becomes more
organized and begins to become more circular in shagemniding a hurricane.

A Hurricaneis an intense tropical cyclone with wind speeds reachinghemum constant speed
of 74 mph (FEMA, 2004). It is a category of tropical cyeamaracterized by thunderstorms and
defined surface wind circulation. They are caused by tmesiheric instability created by the
collision of warm air with cooler air. They form the warm waters of tropical and sub-tropical
oceans, seas, or Gulf of Mexico (NWS, 2000). Hurricangsbehen areas of low atmospheric
pressure move off the western coast of Africa and th® Atlantic, where they grow and
intensify in the moisture-laden air above the waropital ocean. Air moves toward these
atmospheric lows from all directions and circulatesclclovise under the influence of the
Coriolis effect, thereby initiating rotation in therae@rging wind fields. When these hot, moist
air masses meet, they rise up into the atmosphere ahevé@w-pressure area, potentially
establishing a self-reinforcing feedback system.

4.5.7.2 High Winds Tornado Identification

Tornadoes are violent windstorms characterized_b
a twisting, funnel-shaped cloud. A tornado
spawned by a thunderstorm or hurricane 4§
produced when cool air overrides a layer of wa
air, forcing the warm air to rise rapidly. A funn
does not need to reach to the ground for a torr
to be present. Tornados occur at any time of
year; however, the season is generaly Ma -
through August. ) Te——— e

The most violent tornadoes are capable
tremendous destruction with wind speeds of 7
mph or more. Damage paths can be in excess &idnoas
mile wide and 50 miles long. Even with advances

in meteorology, adequate warning time for tornadoes ist sflosometimes not possible. A
debris cloud beneath a thunderstorm is all that is needednfirm the presence of a tornado.
The damage from a tornado is a result of the high waaicity and wind-blown debris.

Figure 4.9 Tornado

4.5.7.3 High Winds Thunderstorm Identification

High winds can result from thunderstorm inflow and awtfl or downburst winds when the
storm cloud collapses, and can result from strongdt@ystems, or gradient winds from high or
low-pressure systems. Thunderstorms produce downdraft wirtiksh are defined as a small-
scale column of air that rapidly sinks toward the grousdally accompanied by precipitation as
in a shower or thunderstorm. A downburst is the reswdtsifong downdraft. The downburst can
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cause damage equivalent to a tornado. The outflow of caallder air can also create damaging
winds at or near the surface. As these downburst winéadmut they are often referred to as
straight-line winds, which exceed 130 miles per hour.

Thunderstorms are formed from a combination of moista@dly rising warm air, and a force
capable of liting air (such as a sea breeze, a warnes@ddront, or a mountain). Thunderstorms
usually occur singly and affect relatively small-locatizareas; however, they may in clusters, or
in lines. The most severe thunderstorm is one aftewtdocation for an extended time.

4.5.8 Ice/Snow Storm Identification

Winter storms produce an array of hazardous weather temiincluding heavy snow,
blizzards, freezing rain, ice pellets, and extreme c®&lkere winter storms are extra-tropical
cyclones (storms that form outside of the warm tropias)ed by strong temperature gradients
and an active upper-level jet stream. The definitiongioter weather include:

Ice and Sleet StormsA storm that Figure 4.10: Formation of Ice and Snow
generates sufficient quantities of i v _ - _
or sleet to result in hazardo TRAING g, 7 FHEEAING RAM S

conditions and/or property damag
Ice Storm (freezing rain), probabl

the most serious of the ice stor of
occurs during a precipitation eve b, &8 g 2
when warm air aloft exceeds 3 et 4:#-_4;9-;‘{ Tk I"
while the surface remains below t an TR rebres € O S taedet it Talig nth 1
freezing point. When precipitatio S OTBN IR (nwAY SONR

originating as rain or drizzle contactses L;iv'érs“; e —

physical structures on the surface, ice

forms on all surfaces creating issues for traffic,itytiines and tree limbs. Sleet forms when
precipitation originating as rain falls through a larggel of the atmosphere that has below
freezing temperatures allowing raindrops to freeze befeaehing the ground. Sleet is also
referred to as ice pellets. Sleet storms are usuallghofter duration than freezing rain and
generally create fewer problems.

Blizzards The occurrence of the following conditions lasting tlaree hours or longer: 1) wind
speeds of 35 miles per hour (mph) or more; 2) consideralliagf and/or blowing snow
(reducing visibility frequently to less than ¥ mile); adjdgenerally temperatures of 20 degrees
Fahrenheit (F) or lower. A severe blizzard has: 1)dwspeeds of 45 mph or more; 2) a great
density of falling and/or blowing snow (reducing visibilityriear zero); and 3) temperatures of
10 degrees F or lower.

4.5.9 Landslides/Mudslides Identification

Landslides (rockslides, mudslides, etc.) are among the cawstmon natural hazards. Unlike
most natural hazards, however, most damage is not causedréme events, but by uncounted
(and often unreported) minor events.

Slumpsusually damage utilities within or below the slide méss,seldom cause a threat to life.
Flows around well-built structures causing damage from watdrmud.
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Lateral spreadsire large movements of rock, fine-grained soils (geick clays), or granular
soils, distributed laterally. Liquefaction may occur loose, granular soils, and can occur
spontaneously due to changes in pore-water pressure or éaiquake vibrations.

Falls and toppleare masses of rocks or material that  Figure 4.11 Landslide Depiction
detach from a steep slope or cliff that free-fall},rg
or bounce. Movements typically are rapid
extremely rapid. Earthquakes commonly trigger ro
falls. These Translational slides can be the mijgk 1'1
catastrophic. In addition to presenting a hazard IF_
structures and utilities, they can cause damage f e
death both far from and slightly below the source. | - -

The hazards associated with landslides are as div
as the types of failure. Falls may damage roadg
buildings at the base of a steep slope, injure climb
or remain on a road as a hazard to transportatio
addition to the direct hazards of a landslide movisugce: NOAA
out from under or onto structures or utilities, there

a major indirect hazard. Large slides generally do tagt syoving until they reach the bottom of
a valley where they block streams, usually resultingpimding and damage to the ecology.

4.5.10 Land Subsidence Identification

Subsidence is a phenomenon that combines dtigure 4.12: Depiction of Land Subsidence
compaction and geological/tectonic forces. Subsidg
is the formation of depressions, cracks, and sinkh
in the earth's surface, which normally occurs of
many days to a few years usually a result of Kgss
topography. Karst topography develops when bed
relatively soft limestone and dolomite are presehe
diluted organic acids present in water perco
downward and dissolves these formations. In s
places, rock is honeycombed with cracks, fissures
potentially large caverns that can collapse. Subsidg
results from a number of factors includin
compaction/consolidation of shallow strata caused
the weight of river delta deposits, soil oxidation, aogiifer draw-down (shallow component);
consolidation of deeper strata (intermediate compo)jeartd tectonic effects (deep component).
This last element was only recently quantified, and rebdadicates that it accounts for 50% or
more of subsidence.

In some areas natural drainage occurs below ground rdther durface streams. These
underground passages are commonly connected to the surfacern®-ghaped depressions
called sinkholes. The formation of these sinkholigsnoleads to ground subsidence or collapse.
This results from the settlement or collapse of gwegl materials into openings beneath the
surface, such as caves or enlarged joints. Sinkhole afeweht is usually a slow process;

ql'%rce: FEMA
y
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however, they may occur suddenly. In addition to sinkhbéesl Subsidence also occurs when
abandoned mines, mine shafts, and tunnels give way.

4.5.11 Lightning Identification

Lightning is generally associated with
thunderstorms and is an electrical discharge
results from the buildup of positive and negat
charges. When the buildup becomes strq
enough, lightning appears as a "bolt." This fl
of light usually occurs within the clouds d
between the clouds and the ground. A bolt
lightning reaches a temperature approac
50,000 degrees in a split second.

Lightning casualties can happen at the begin
of an approaching storm; however, more t
half of lightning deaths occur after Siurce:NWs

thunderstorm has passed. The lightning threat diminishesthé last sound of thunder, but may
persist for more than 30 minutes. When thunderstormsnatkeei area, but not overhead, the
lightning threat can exist when skies are clear. Lighthag been known to strike more than 10
miles from the storm in an area with clear sky abov

According to the National Oceanic and Atmospheric Adsiation (NOAA), an average of 20

million cloud-to-ground flashes has been detected eveny igetlne continental United States.
About half of all flashes have more than one grounkespoint, so at least 30 million points on
the ground are struck on the average each year. In agditere are roughly 5 to 10 times as
many cloud-to-cloud flashes as there are to cloud-to-grdaskes (NOAA, July 7, 2003).

4.5.12 Wildfires Identification

A wildfire is any instance of uncontrolled burning §
grasslands, forests, and brush land. A Wildfire
further defined as an uncontrolled fire spread
through vegetative fuels, possibly consumi
structures (FEMA, 2001). Wildfires often beg
unnoticed and spread quickly. The Fed¢g
Emergency Management Agency's (FEMA) Fi
Management Assistance Grant Program (FMAC
indicates that a wildfire is also known as a forest, f
vegetation fire, grass fire, or brush fire, is
uncontrolled fire requiring suppression action.

Common causes of wildfires include lightning,

negligent human behavior and arson. Many sources

indicate that arson, defined as an intentional andulilfrime of setting a fire for an unlawful
or improper purpose”, is one of the leading causes ofhaild fires in most states.

FEMA indicates that there are four categories of fivéd that are experienced throughout the
U.S. These categories are defined as follows:

Figure 4.13: Depiction of Lightning
—

Figure 4.14: Depiction of a Wildfire
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Interface or intermix fires- Urban wild-land interface fires are wildfires in aogeaphical area
where structures and other human development meet oningge with wild-land or vegetative
fuels. Vegetation and the built-environment provide fuéJtiban/wild-land fires.

Firestorms— events of such extreme intensity that effective siggme is virtually impossible.
Firestorms occur during extreme weather and generaitp bntil conditions change or the
available fuel is exhausted.

Prescribed fires and prescribed natural burrises that are intentionally set or selected natura
fires that are allowed to burn for beneficial purpos&aR, 1997).

Wild-land firesare wildfires in an area where development is egdlgnhonexistent except for
roads, railroads, power-lines, and similar facilitdald-land fires are fueled almost exclusively
by natural vegetation. Wild-land fires can be classi@isdsurface fires, ground fires, and/or
crown fires. Surface fires are the most common tygkehbarn along the floor of a forest, moving
slowly and killing or damaging trees. A ground fire (muck)fiseusually started by lightning or
human carelessness and burns on or below the forest @oown fires are spread rapidly by
wind and move quickly by jumping along the tops of trees.

The potential for wildfire depends upon fuel charactesstclimate conditions, meteorological
conditions, and fire behavior. Hot, dry summers and dggtagion increase susceptibility to fire.
The potential for wildfire, and its subsequent developnand severity, is determined by the
area’s topography, the presence of fuel, and weather.

Topography can have a powerful influence on wildfire bedstaviihe movement of air over the
terrain tends to direct a fire’s course. Gulches amyaras can funnel air and act as a chimney,
intensifying fire behavior and inducing faster spread rataddi8s on ridge tops tend to offer
lower resistance to the passage of air and will diess.f Solar heating of drier, south-facing
slopes produces upslope thermal winds that can complicaagibeh

Slope is an important factor. If the uphill slope doublbs, rate at which the wildfire spreads
will most likely double. On steep slopes, fuels on the ughdie of the fire are closer physically
to the source of heat. Radiation preheats and dreedudl, thus intensifying fire behavior.
Terrain can inhibit wildfires: fire travels down slopeich more slowly than it does upslope, and
ridge tops often mark the end of wildfire's rapid spre&MkK, 1997).

Fuels are classified by weight or volume (fuel loadiagy by type. Fuel loading can be used to
describe the amount of vegetative material availabtéid doubles, the energy released can also
double. Each fuel type has a burn index, which is an estiofiah® amount of potential energy
that may be released. Different fuels have diffetemh qualities. Grass releases relatively little
energy but can sustain very high rates of spread (FEMAY). According to the U.S. Forest
Service, a forest stand may consist of several lafdige and dead vegetation in the understory
(surface fuels), midstory (ladder fuels), and overstorgwn fuels).

Surface fuelxonsist of grasses, shrubs, litter, and woody matgmeaj on the ground. Surface
fires burn low vegetation, woody debris, and litter. Untlee right conditions, surface fires
reduce the likelihood that future wildfires will grow intcown fires.

Ladder fuelsconsists of live and dead small trees and shrubs, |Idelead lower branches from
larger trees, needles, vines, lichens, mosses, and lagryamimbustible biomass located between
the top of the surface fuels and the bottom of the tvgréree crowns.

Crown fuelsare suspended above the ground in treetops or other vegetatiacconsist mostly
of live and dead fine material. When historically low-signforests become overcrowded, tree
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crowns may merge and form a closed canopy. Tree a@sape the primary fuel layer in a forest
crown fire (U.S. Forest Service, 2003).
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4.6 MANMADE HAZARDS IDENTIFICATION

4.6.1 Flooding Dam/Levee Failure Identification

A dam is a barrier constructed across a watercourse for Figure 4.15: Depiction of a Dam

the purpose of storage, control, or diversion of wal e :
A levee is a barrier constructed along the side ¢
watercourse or along a coastal or bay shoreline fo
purpose of preventing water-flow to extend beyond
watercourse or an ocean or bay. Dams and le
generally fall into the following categories

Earth Dams/Leveesiake up the vast majority of da
and levees and are safe if properly constructed
maintained.

Concrete Gravity Dams/Leveese designed to resis .
sliding and overturning.

Buttress Concrete Dams/Leveelave a Strongg,ce tva
foundation and are resistant to sliding, overturning and
overflowing.

Arch Concrete Damare used to narrow sites and have strong abutments.

Gravity Arch Concrete Damasre a conservative desigh
of the Arch.

Stone Masonry Damare constructed of stone or blo@
with masonry joints. "

Daml/levee failure floods are usually associated
intense rainfall or rapid snowmelt. Coastal leveas ;
fail as a result of storm surge. Dam/levee failure
be caused by faulty design, construction
operational inadequacies, or a flood event larger
the dam/levee design.

The degree and extent of damage from a dam fa
depends on the size of the dam or levee. The gregestst Tammany
threat to people and property is in the area immediadiyw a dam since the volume of water
decreases as the flood wave moves downstream.

The degree and extent of damage from a levee failure depenidhe height and length of the
levee preventing water from inundating the area protectatidojevee and the elevation of the
land or structures at risk. The greatest threat to peargleproperty is in the area immediately
adjacent to the waterway, ocean or bay. A levdar&aresulting from storm surge would have a
similar effect as a dam break were-as a levee faillinegaa watercourse generally affects an
area over with a lower volume of water over a lorigee.
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4.6.2 Hazardous Materials Incident Identification

Varying quantities of hazardous materials are manufactussd], or stored at an estimated 4.5
million facilities in the United States--from majordumstrial plants to local dry cleaning
establishments and gardening supply stores. Hazardoﬂk_;ure417 HazmatTram ACCIdent
materials are transported by highway, railway, waterw: s, S -

and pipeline daily, so any area is vulnerable to event. _

transportation, pipeline incidents and fixed facil
chemical and radiological incidents. It is reasona =
possible to identify and prepare for a fixed site incide®

authorities as to what is being used or produ
Transportation and pipeline incidents are much hard
prepare for, as the material involved and the incid =~ =
location are not known until the accident actually OSCUBource: TVA

Transportation Incidenis any hazardous material release during transport thas @osisk to
health, safety, and property, as defined by Departmefitrarisportation materials transport
regulations. Hazardous materials transportation intsdean occur at any time and place,
although the majority occurs on interstate highwaygpnfaderal or state highways, or on the
major rail lines.

L . : . Figure 4.18: Hazmat Pipeline
Pipeline Incidents a release of HAZMAT materials th _. e

are transported by a pipeline. The potential risk§
pipeline accidents is a significant national and co
concern. United States are the principal mode F==
transporting oil and petroleum products such as gasogitess
and virtually all natural gas in the U.S. is moved
pipeline as well. Much of this oil pipeline infrastructuseS s
old, requiring regular safety and environmental review
ensure its safety and reliability. Virtually all natugals in =%

the United States is moved via pipeline. Energy pipeli

are also extremely vulnerable to sabotage and disrupg,mme
and the resulting spills can generate large-scale
environmental damage and require extensive clean-up and réiored@ecently, the U.S.
Department of Homeland Security identified the energyoseas one of the 14 primary Critical
Infrastructures and pipelines in particular must be evaluatei®termine the impact of loss or
damage. In 2004, the Hazardous Materials Pipeline Act reqalirg@ipeline owners to conduct
an analysis of pipeline exposures

Fixed Facility Incidentis any occurrence of uncontrolled release of matenials f fixed site
that poses a risk to health, safety, and property asrrmdmed in the EPA's Resource
Conservation and Recovery Act. These material€lassed identically to those specified in the
section on transportation accidents.
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Radiological Incidents defined as the unintentional exposure to materialsehmt ionizing
radiation. Nuclear power plants are a significant paténti _, .
source of ionizing radiation. The health and environmedit9ure 4-19: HAZMAT Nuclear Facility
impacts from the Three-Mile Island and Chernob
Russia disasters illustrate the potential hazards f
nuclear power plants. Other sources of ionizing radia
include medical and diagnostic X-ray machines, cer
surveying instruments, some imaging systems use
check pipelines, radioactive sources used to calib
radiation detection instruments, and even some house
fire detectors.

Nuclear power plants are a significant potential soufc
ionizing radiation. The health and environment impawisge: TvA
from the Three-Mile Island and Chernobyl, Russia

disasters illustrate the potential hazards from nugewer plants.

4.6.3 lllegal Methamphetamine Labs Identification

Typically “meth” is a white powder that easily dissave water. Another form of meth is clear,
chunky crystals called crystal meth, or ice. Meth a&o

be in the form of small, brightly colored tablets. Tdiks Figure 4.20 Methamphetamine

are often called by their Thai name, yabba. Streetse
for Methamphetamine are meth, poor man's cocsa
crystal meth, ice, glass, and speed.

Amphetamine, dextroamphetamine, Methampheta
and their various salts are collectively referred to
amphetamines. In fact, their chemical properties
actions are so similar that even experienced users
difficulty knowing which drug they have take
Methamphetamine is the most commonly abused.

llegal domestic labs that produce Methampheta
(meth) are dependent on supplies of the precufgt: DEA
ephedrine or pseudoephadrine. Sometimes it is smuggled in questityCanada and Mexico,
but may be readily purchased over-the-counter in the édriime decongestant Sudafed and other
pseudoephadrine-containing cold tablets. Depending on the dnatled, meth is “cooked” using
the cold medicine and other easily obtained items sgcleodfee filters, lye, battery acid,
matchbook striker plates, iodine, lithium batteries, @oteman fuel.

The process of cooking meth leaves behind a hazardousg¢amti walls, floors, and in
ventilation systems. State law requires meth-contatad property be quarantined until clean up
operations have been completed and the property testedckytified contractor as safe for
habitation. Cost for cleaning and certifying a 1,200 square faugehis about $9,000. In hotels,
rooms adjacent, above, and below must also be cdréifiesafe.

Drug Enforcement Agency officials estimate that for hre@ound of meth produced, a lab
operator winds up with 6 pounds of toxic waste, including left@hemicals such as anhydrous
ammonia, lye and solid meth residue.
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Effects of usage include addiction, psychotic behavior,baaimth damage. Chronic use can cause
violent behavior, anxiety, confusion, insomnia, weight ,logsditory hallucinations, mood
disturbances, delusions, and paranoia. Damage to thedaased by meth usage is similar to
Alzheimer's disease, stroke, and epilepsy.

4.6.4 Pandemics/Epidemics/Vectors Identification

Pandemics occur when disease affects large numbele gfopulation worldwide. Epidemics
occur when large numbers are affected in a more lodairea such as a city, region, state, or
nation. Vector-based threats - bacteria, insects,aamghals are threats that pose a direct or
indirect hazard to humans, their food supply, or the eogno

Pandemics have occurred three times in the last 108 yetre world’s human population.

The 1918-1919 Spanish Faaused the highest number of deaths. India had 16 nuéaths.
The U.S. had 675,000 deaths. In England 230,000 died. In Germany 225@00 Brance
166,000 perished. World wide, the estimated fatalities wergili®n to 50 million. During the
Spanish Flu pandemic, Spain closed its government. New Ytylclosed its port and trains did
not run. The British Navy did not sail for three weeks.

The 1957-58 Asian Flwas identified in February 1957 in China. By June, it hadsgd the
Pacific and entered the U.S. Globally, it caused #omideaths. In the U.S., 70,000 persons
died. It was a Type A virus.

The 1968-69 Hong Kong Floaused four million deaths worldwide and 34,000 deathsein th
U.S. It was a Type A virus.

4.6.4.1 Human Pandemic/Epidemic Hazard Identification

Influenzaoccurs every year and nations attempt to prepare forfithegason” which brings one
to two weeks of symptoms, even pneumonia and death. cdstein the U.S. is $71 to $167
billion annually. Some 36,000 in the U.S. and 250,000 to 500,000 wddd¥ie annually.

Three types of influenza viruses exist: A, B, and C.pelA viruses are of most concern for
humans, pigs, marine mammals and birds. Type B virus has identified in the seal
population and is fatal. Influenza C virus is associatigidl ticks.

Influenza viruses are constantly evolving. The viruses undaigor and major modifications
through antigentic drift and antigentic shift. Antigendift is the mechanism responsible for
creating small changes in the genetic composition ofiths. Antigentic drift occurs in Type A
and B influenza. Antigentic shift describes significanammges in the genetic structure of the
virus. It occurs only in type “A” when two different virugans are simultaneously present in a
host or after transmission of viruses from differeosts. The two viruses swap genetic material
creating a “new” virus. The ability to jump species, tastant changes in the generic makeup
of the influenza virus, the potential for vaccine lossl e rapid spread of Flu viruses are some
of the reasons influenza is always a threat to thédvgguopulation.

Avian flu was first discovered in Canada. It is estimated th# 60wild ducks in Canada carry
forms of the flu. Highly infectious forms are destructteedomestic poultry. Three strains of
avian influenza viruses are known to jump the species bdmier birds to non-human animals
to humans: A(H9n2), A(H7N7) and A(H5N1). A(H5N1) is the mieshal, causing death in 68%
of humans infected. Coughing or sneezing, victims spew intectooplets at a rate of 150 feet
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per second. Shaking hands or contact with contaminateccpméaihrooms and doorknobs can
spread the disease very quickly.

Scientists expect that an Avian H5 Flu virus, whichgvaspt through chickens and other poultry
in Asia, will transform into a flu that can be tranteud to humans. It has emerged as a highly
pathogenic strain of influenza virus that is affecting émtire western component of Asia. The
CDC is preparing for a possible pandemic. Humans havenmuinity to this new avian flu.

Confirmed cases of human infection from several qésyof avian influenza infection have
been reported since 1997. Most cases of avian influenzaianfec humans have resulted from
contact with infected poultry (e.g., domesticated chick#uncks, and turkeys) or surfaces
contaminated with secretion/excretions from infectedishirThe spread of avian influenza
viruses from one ill person to another has been reportedraeely, and has been limited,
inefficient and unsustained.

Small Pox (variola majonyvas last seen in the US in 1949. The last naturally aogucase was
in Somalia in 1977. Smallpox vaccination in the US endd®#® except for military personnel.

When smallpox was considered eradicated worldwide, ovdyldaboratories were designated to
keep the virus. One lab was the CDC in Atlanta, Geoagid,the other lab was in Russia. When
the USSR break-up occurred, the location of Russia’dlgmxavirus became unknown. It was
widely thought that at least four other countries reckepeat of the virus.

Variola is classified as a biological weapon, includadie “A” list by the CDC. The virus can
be transmitted from person to person, may result in higltality rate (30%), and cause panic
and social disruption. Variola has a moderate to higarpial for large-scale dissemination and
requires special action for public health preparedness apdmse.

Hepatitis A Virus results from eating food or drinking water contaminateith vihuman
excrement. Outbreaks are associated with consumptiprodfice. Hepatitis A virus attacks the
liver, is highly infectious, and can lead to varying degrdeéliness, hospitalization and death.

Emerging Pathogen§evere Acute Respiratory Syndrome (SARS) started in Qilade 2002.
The World Health Organization reported 29 countries welecid by the end of July 2003.
There were 8,500 cumulative cases and 774 deaths. In thed UBlisdes, 29 cases were
confirmed. SARS is closely associated with influenzaiamd major concern to all public health
officials.

Emerging Pathogens: Monkey Pox Virus is an orthopoxviumsch also includes cowpox and
smallpox. It is a viral disease occurring in the rareéts of central and West Africa. Monkey
pox is milder than smallpox. It was seen in the US Ji#he2003. It was introduced to this
country by prairie dogs infected by Gambian rats imported Oistaibutor of exotic pets. By
June 18, 2003, 87 persons in six states were confirmed withirtise

4.6.4.2 Animal and Vector-Based Agriculture Hazard Identification

An "emerging" series of threats to communities is webbased threats - bacteria, insects, and
animals that pose a direct or indirect hazard to hunteis,food supply, or the economy.

Foot and Mouth Disease (FMDy a highly infectious and difficult to control diseasfecloven-
hoofed mammals including cattle, swine, wild sheep, gadgey, and pigs. Although many
people don't consider Foot and Mouth Disease to be a tthesaoutbreak of the disease in
Europe caused widespread concern over the safety of thesupgdy, as well as the possibility
of resulting infection of humans. Federal, statelandl officials, including the emergency
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services community, have plans and procedures for handlipgyre 4.21 Foot and Mouth
incidents involving these threats. Should an outbreak occur pisease Animals
anywhere in the United States, routine livestock movennami&l
rapidly spread the disease making early detection, comamibd
immediate eradication of affected animals, crucialdontrolling
the disease. Left unchecked, the economic impactvid Eould
reach billions of dollars in the first year. Deer aritlen wildlife
would likely become infected and be a source for re-irdactif
livestock. FMD is not known to cause illness in humans.

In recent years, FMD has been found in Africa, SoutheAca,
Asia, and parts of Europe. Currently, North America, t€é¢ni=
America, Australia, New Zealand and some countridsuirope are [
considered free of FMD. The United States has eradicaitee
outbreaks of FMD, most recently in 1929.

Avian influenza in birds (Al)is a viral disease characterized |
respiratory signs, depression and reduced feed and wedke.i In : ,
egg laying birds there is a decline in egg production and quality’ " °Adetre
There are two pathotypes of Al virus: the most commolovis pathogenic Al (LPAI) and the
other is highly pathogenic Al (HPAI).

The most virulent form (HPAI) was once called fowlaglie. At the 1981 International
Symposium on Avian Influenza, the term fowl plague wasaeed with the term "highly
virulent" influenza virus infection. The Al epidemic ©€983-1984 required yet new terms to
describe relative pathogenicity of different isolateshef same stereotypes (nonpathogenic, low-
pathogenic, highly pathogenic).

Infected birds shed influenza virus in their saliva, nasalesiens, and feces. Susceptible birds
become infected when they have contact with contdetdnaecretions or excretions or with
surfaces that are contaminated with secretions or t&xasefrom infected birds. Domesticated
birds may become infected with avian influenza virus throdglct contact with infected
waterfow! or other infected poultry, or through contadthwaurfaces (such as dirt or cages) or
materials (such as water or feed) that have beemcomated with the virus.

Infection with avian influenza viruses in domestic poultry eausvo main forms of disease that
are distinguished by low and high extremes of virulend® Tow pathogenic” form may go
undetected and usually causes only mild symptoms (suchfkesl rigflathers and a drop in egg
production). However, the highly pathogenic form spreadsemmapidly through flocks of
poultry. This form may cause disease that affects phalinternal organs and has a mortality
rate that can reach 90-100% often within 48 hours.

4.6.5 Terrorism Identification

The Federal Bureau of Investigation (FBI) defines tesrras “the unlawful use of force against
persons or property to intimidate or coerce a governnieativilian population, or any segment
thereof, in the furtherance of political or socialettjves.” Events typically would be expected
in urban areas near public gatherings, government fagjliehighly visible areas. Terrorism is
generally categorized as one of two types.

4-24



Scott County, Minnesota
Multi-jurisdictional, All Hazards

/ Scott 2009 Mitigation Plan

Domestic terrorisminvolves groups or individuals whose terrorist activitiee directed at
elements of our government or population without foreigection.

International terrorisnmvolves groups or individuals whose terrorist activibes foreign-based
and/or directed by countries or groups outside the U. Svhose activities transcend national
boundaries.

A terrorist attack can take several forms including iawvgl the use of “Weapons of Mass
Destruction” (WMD). The term “Weapons of Mass Destmucti has various definitions.
Common to all of them is the assumption that WMD’mpaise incendiary, explosive, chemical,
biological, radioactive, and/or nuclear agents. 50 U,§Q@302 defines WMD as “any weapon
or device that is intended, or has the capability, to ecalemth or serious bodily injury to a
significant number of people through the release, dissgimn, or impact of a toxic or
poisonous chemicals or their precursors, a disease orgamisadiation or radioactivity.”

4.6.5.1 Bombings Identification

Bombings are the most frequently used method terroresttey,
in the U. S. This includes the 1993 bombing of the Wo
Trade Center in New York, the U. S. Capitol, Mobil ©il
corporate headquarters in New York City, and the bombin¢
the Alfred P. Murrah federal building in Oklahoma Cityoid |
recently, the World Trade Center Buildings and the Rpmta
were the targets of a well-planned terrorist attack wimglthe
use of commercial aircraft as flying bombs.

Figure 4.22 9/11 Terrorist Attack

4.6.5.2 Chemical/Biological Agents Identification

Chemical/Biological agents have been developed by se
nations for use in warfare. Such agents are selectadapted
from bacteria, fungi, viruses, or toxins that causeiovar
diseases in humans, animals, or food crops. Currenty,
development of biological agents as weapons has kept
with our ever-evolving day-to-day technology. Despite t!f‘i
widespread ban, international diplomatic efforts hage been entirely effective in preventing
the enhancement and proliferation of offensive biologwatfare programs. There are four
major categories under which the chemical agents malassifeed:

Blister agentsare intended to incapacitate, rather than Kkill. Tregents were used extensively

during World War I. Their use by a terrorist group largédpends on the group’s objectives and
moral views. If the intent of an attack were to injutenerous people and overload the area’s
medical facilities without causing many deaths, théfister agent would be the best choice.

Choking agentsvere the agents most used during WW I. With the advenérwve agents, they
have lost much of their usefulness. These substaneesni@nded to cause death and are
convenient and readily available to terrorists.

Blood agentsare cyanide-based compounds. Unsuited for use on multiefdesople, the
primary use would be the assassination of targeted indigidual

Nerve agentsare the most recently developed chemical weapons.in@ilig developed by
German scientists 1930's as insecticides, nerve agentesused as chemical weapons by the

érce: Dept. of Agriculture
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Nazi military. Hundreds of times more lethal thantelischoking, or blood agents, nerve agents
have been stockpiled as the primary chemical weaporseTtigemicals are the most useful to
terrorists due to the small quantity needed to inflict atsutial amount of damage.

4.6.5.3 Radiation Device Identification
Radiation Devicemcluding a nuclear bomb produce five primary potentifgats:

» Overpressure: is when a nuclear weapon explodes iatthesphere, a blast or shock
wave is created that initially moves at speeds higherttieaspeed of sound.

* INR/EMP: Initial nuclear radiation (INR) is radiatian the first minute after detonation
and is hazardous to unprotected people within about 1.5 miledré&hagnetic radiation
pulse (EMP) is the conversion of nuclear energy ilextemagnetic frequency and
occurs when a nuclear weapon is detonated outside dfsatinosphere. EMP disrupts
electrical and electronic equipment across entireimemis. The equipment is unusable
until repaired.

* Fire Risk: The combined effects of blast overpressure damade¢he thermal pulse or
fireball can ignite combustible materials, causing sustiafines. Primary fires are those
ignited directly by the thermal pulse. Secondary fires generated by damage and
destruction from blast overpressures and result frondidreption of furnaces and gas
and electric lines.

* Fallout risk: A nuclear explosion near the ground makesgactater. Earth from the
crater is changed from solids into hot gas and fine dumss. fot gas and dust, together
with vaporized materials, form a giant fireball thaes rapidly and becomes the top part
of the nuclear mushroom cloud. The heavier particlesagchebecome the stem of the
mushroom cloud. The earth in the stem and in the mushctoard becomes radioactive.
The top of the mushroom is a cloud of fine particles. fi&avier, larger particles settle
close to the point of explosion, the small partidleat several hundred miles in the wind.
The first 24 hours is the most dangerous period as thel ifatiout is highly radioactive.
The delayed fallout particles lose much of their radiotig and reaches earth in rain or
snow over periods ranging from days to years. The #irels of dangerous radiation in
fallout are alpha, beta and gamma. Gamma radiationrpée®ethe body, causing damage
to organs, blood and bones. Large doses of gamma radiaiiocause sickness or death.
Small doses incurred over a long period of time may ne¢ lam immediate effect, but
may cause various forms of illness later in life. Gienelamage in subsequent

generations may also result. Alpha radiation is stofyyethe outer skin layers and
does not usually present an external hazard. Howewamtaminated air, food, or
water enters the body in sufficient quantity, consid internal damage can
occur. Beta radiation is more penetrating and may causes where fallout

particles have deposited on the skin.

The effects of a nuclear/radiation attack have varyifigces on populations. Those people
located near the explosion would be killed or seriouglyred by the blast, heat or initial nuclear
radiation. People a few miles away would be subjettidst, heat, and fires. A high percentage
of the population residing in the lighter damaged amgasld probably survive, but might
subsequently be endangered by radioactive fallout.
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4.6.5.4 Cyber-Terrorism Identification

The U.S. interest in promoting cyber-security extends v
beyond its borders. Critical domestic informatig
infrastructures are directly linked with Canada, Mexiq
Europe, Asia, and South America. The nation’s econd
and security depend on far-flung U.S. corporations, mylit
forces and foreign trading partners that require secule
reliable global information networks to function. Thasv
majority of cyber attacks originates or passes thro
systems abroad, crosses several borders, and red
international cooperation to stop.

In 1998, the United States received a wake-up call t0 gme—re
national security dimensions of the threat. Eventuaﬂy

dubbed "Solar Sunrise,"” this incident found U.S. militarstesms under electronic assault, with
computer systems in the United Arab Emirates the appa@unice. Unclassified logistics,
administrative, and accounting systems essentialetendmagement and deployment of military
forces were penetrated at a time that military acti@s being considered against Iraq. The
timing of the attacks raised U.S. suspicion that thisthadirst wave of a major cyber attack by
a hostile nation. It was eventually learned that tvedif@nia teenagers under the guidance and
direction of a sophisticated Israeli hacker orchesirtte attacks.

Another event in February 2000, computer servers hostuegadeof the largest commercial web
sites on the Internet were flooded with connection rstguewhich clogged systems and
consumed server capacity. Ultimately, these deniaéofice attacks paralyzed large parts of the
Internet. Close cooperation between U.S. and Canadaan dnforcement investigators
discovered that a Canadian teenager had been breakandegions of computers around the
world for many months. By retaining control over thesengmmmised servers, he created a
"zombie army" which on command would flood the servdrsis next corporate victim. The
cost of slowdowns and outages that occurred was anatst billion dollars in economic losses.

On May 4, 2000, the "l love you" virus began infecting computeosiral the globe. First
detected in Asia, this virus quickly swept around the warld wave of indiscriminate attacks on
government and private sector networks. The destructive wrigeted nearly 60 million
computers and caused billions of dollars in damage. Coaperatnong law enforcement
authorities around the world led to the identificationtlsé perpetrator, a computer science
dropout in the Philippines. He was neither charged norspadifor his deeds because, at the
time, the Philippine criminal code did not explicitly omtlsuch actions.

The possibilities of a terrorist incident include attacks critical facilities and soft targets
involving explosives, chemical/biological, disease, ramiteor cyber agents. It is clear that U.S.
domestic efforts alone cannot deter or prevent attackalLstate and federal law enforcement
officials monitor suspected terrorist groups and try to gmepotential attacks. Additionally, the
U. S. Government works with other countries to limit supfor terrorism.

Figure 4.23 Cyber Attack
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4.6.6 Transportation Accident Identification

A transportation accident is an incident related to a Figure 4.24 Transportation Accident
mode of transportation (highway, air, rail, waterws
port, harbor) where an emergency response f=sssas
necessary to protect life and property.

Highways are the primary mode of transportatic
across the U. S, the State, and local jurisdictiomns E&&
are directly responsible for the majority of fatabtie®
and property loss 5

Bridge Failure can be a catastrophic cause
fatalities and property loss. There are sevegs=
thousand bridges that are rated as structurg s
deficient across the United States

Train derailmentxan be a major cause of fataliti¢d® FEMA

and property loss. There are several thousands of ofifedway across the United States whose
use is divided between freight, passenger, and lighteaimuter services. Plans for commuter
trains and light rail are in various phases of impletagon.

Commercial Waterwaysn many of the major rivers and along ocean coasscatical to
agricultural, mining and manufacturing economies. Shipmbwtbarge, large vessel, or salt-
water ship can result in significant property loss ancematntamination.

AeronauticsAircraft accidents, when they happen have signifigapact on communities due to
the loss of life. Aircraft, airports, and support systesuch as radar stations and aircraft landing
systems are vulnerable to natural hazards. Aircraft isudtanage from high winds if not tied
down or in a shelter. Hail damage to an aircraft neayler the aircraft not fit for airworthiness
unless repaired

Transportation incidents require the routine responsecaf EMS units from across the county
and are a significant cost burden to local fire digriéncidents involving air or rail passenger
travel can result in mass casualties or mass fasliaind the release, or potential release, of
hazardous materials.

4.6.7 Urban Fire Identification Figure 4.25: Structure Fire

Fire is a rapid, persistent chemical reaction t
releases heat and light, especially the exother
combination of a combustible substance w
oxygen. A fire is categorized as both a natuf®
hazard and a manmade hazard. The types of f
include:

Residential: single family dwellings, apartment
mobile homes, hotels, and motels.

Public and Mercantilestores, restaurants, groce
stores, institutions, churches, public facilitie§ce: NFPA
education.
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Industrial, ManufacturingOther Buildings: basic industry, manufacturing, storagsidential
garages and vacant buildings.

Vehicle Firesaircraft, automobiles, trucks, trains, buses, boats.

There are many causes of fire as a technological hazeluding careless smoking, cooking, or
campfires, arson, improper building wiring, industrial Imaigs, and instances such as train
derailments or transportation collisions. Lightning isatural hazard that can cause Urban Fires.

4.6.8 Utility Power Failure Identification

A major electrical power failure is defined as a failofehe electrical distribution system that
exceeds twenty-four hours in duration and effect grelaser 33% of a given geographical area.

The electric system in the U.S. is an interconnectedlti-modal distribution system that
consists of three major parts: generation, transomisand distribution, along with control and
communications. Generation assets include fossil fusltp| hydroelectric dams, and nuclear
power plants. Transmission systems link areas of the Digtribution systems manage and
control the distribution of electricity into homeamdabusinesses. Control and communications
systems operate and monitor critical infrastructurepmmants.

The nation’s power and utility infrastructure has grown reasingly complex and
interdependent; consequently, any disruption could haveefahing effects. Large-scale power
and utility failures may result from a variety of natiutauses such as geomagnetic storms, High
Winds, Lightning, Ice/Snow Storms and earthquakes. They ais0 result from a variety of
manmade causes such as technological accidents, equifanh&es or deliberate interference.

Almost every form of productive activity — whether inrsmesses, manufacturing plants, schools,
hospitals, or homes — requires electricity. UtiRRgwer systems are critical components to the
overall health and safety of citizens. Our society ug#sies, including HVAC systems, daily
and in some cases at certain times of the year gystems are for survival. A prolonged major
electrical system failure during extreme temperatui@s have dramatic effects on a population

4.6.9 Water Contamination Identification

The water sector consists of two basic and vital compisn fresh water supply and wastewater
collection and treatment. Water sector infrastructunes diverse, complex and distributed
ranging from rural to urban systems. The primary focugrdical infrastructure protection
efforts are the public water systems that depend onvaaserdams, wells and aquifers, as well
as treatment facilities, pumping stations, aqueducts anshtission pipelines.

Drinking water comes from surface water and from grountemd arge-scale water supply
systems tend to rely on surface water resources sucleas, lakes, and reservoirs. Smaller
water systems tend to use ground water pumped from wells.

The primary concern with regard to water infrastructsir@dequate water supply and the damage
or disruption of service that could be caused by natural anmmade hazards that could
potentially include the following:

* The introduction of pollutants into public groundwater andimfase water supplies
» Chemicals from leaking underground storage tanks, feedidts/aste disposal sites;
* Human wastes and pesticides that may be carried todaklestreams;

4-29



Scott County, Minnesota
Multi-jurisdictional, All Hazards

/ Scott 2009 Mitigation Plan

» Damage or destruction of water assets, including irteatireleases of toxic chemicals;
» Actual or threatened contamination of the water supply;

* Cyber attack on water management systems or otheragiecsystems;

* Interruption of services from other infrastructure.

The Safe Drinking Water Act of 1974, sets uniform nationwideimum standards for drinking
water. State public health and environmental agencies Heveprimary responsibility for
ensuring that federal and state drinking water standaedsat by each public water supplier.
The EPA requires an ongoing water quality-monitoring prograrensure water systems are
working properly and require suppliers to inform the publa stipply becomes contaminated.
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