Section 4: Risk Assessment

This section comprises the risk assessment portion of th&eno-Haw Regional Hazard Mitigation
Plan, including identification of hazards, hazard profiing and analysis, and assessment of
vulnerability . It consists of the followingsix subsections:

4.1 Overview

42 Hazard Selection

4.3 Methodologies and Assumptions

4.4 Inventory of Community Assets

4.5 Hazard Profiles, Analysis, and Vulnerability
4.6 Conclusions on Hazard Risk

4.1 Overview

Arisk assessmentis performed as an important step towarddetermining the potential impacts of
natural hazards on the people, built and natural environments andeconomy ofa given planning
area. The Risk Assessmenprovides the foundation for the rest ofthe mitigation planning process,
which is focused on identifying and prioritizing actions to reduce risk to hazats. In addition to
informing the Mitigation Srategy, the Risk Assessmentan also be used to establish emergency
preparedness and response priorities, for land use and comprehensive planning, and for decision
making by elected officials, city and county apartments, businesses, and organizations in the
community.

A typical risk assessment consists of three primary components. Some formhafzard identification
process needs to take place, followed by detailedazard profiles of the hazardsthat will be
addressed in the plan. Then the profiled hazards are assessed to determine thénerability of the
assets within the planning area to each hazard being addressed. it also important to document
key details regarding the methodologies and assumptions used perform the risk assessment, the
asset inventories used to perform the risk assessment, and finally conclusions on hazard risk. The
conclusionson hazard riskessentially consist of a prioritized ranking of hazards of concern.

4.2 Hazard Selection

The Eno-Haw Region is vulnerdle to a wide range of naturalhazards that threaten life and
property. Current regulations and interim guidance under the Disaster Mitigation Act of 2000 (DMA
2000) require, at a minimum, an evaluation of a full range of natal hazards?

Upon athorough review of the full range of natural hazardscovered in the existing mitigation plans
for the three participating counties in the Eno-Haw area, the hazardssuggestedunder FEMA
mitigation planning guidance, and the hazards addressed in the North Carolina State Hazard
Mitigation Plan, the participating jurisdictions in the Eno-Haw Regionidentified 12 hazardsthat are
to be addressedin the Eno-Haw Regional Hazard Mitigation Plan. These hazards were identified

! An evaluation of humawaused hazarde(g., technological hazards, terrorism, etc.permitted, though not
required, for plan approval. THeEneHawRegion hashosen to focus solely on natural hazards for the purposes of
this plan, except where technological hazards directly relate to a natural hazard (for example, a hazardous
materials facility loated in a mapped floodplain).
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through an extensive process thaincluded input from Eno-Haw Hazard Mitigation Planning Team
(HMPT) members.

Table 4.1 lists the full range of natural hazards initiallyconsidered for inclusion in the Plan. This
table includes a total of 16 individual hazards and documents the evaluation process used for
determining which of theinitially identified hazards were considered significant enough for further
evaluation in the Risk Assessmerftor each hazard consideredthe table indicates whether or not
the hazard wasidentified as asignificant hazardto be assessedurther, how this determination was
made, and why this determination was madeTlhe table works to summarize not only those hazards

that were identified (and why) but also those thatwere not identified (and why not).

Table 4.1: Documentation of the Hazard Selection Process

Natural Hazard

Considered

Was this hazard
considered
significant/appropriate
enough to be addressed

How was this
determination
made?

Why was this determination
made?

in the plan at this time?

ATMOSPHERIC HAZARDS

Hail

HurricanéTropical Storm

Lightning

b2NRSI aid SN

Thunderstorm

Tornado

Winter Weather

Yes grouped with the
thunderstorm hazard.

Yes

Yes, grouped with the
thunderstormhazard.

No

Yes

Yes

Yes

HYDROLOGIC HAZARDS

Dam/Levee Failure

Yes

By consensus of the
EnoHawHMPT.

By consensus of the
EnoHaw HMPT

By consensus of the
EncHaw HMPT

By consensus of the
EncHaw HMPT

By consensus of the
EncHaw HMPT

By consensus of the
EncHaw HMPT

By consensus of the
EnoHaw HMPT

By consensus of the
EnoHaw HMPT

The threat of property damage
from hail is of sufficient
concernto warrant study.

Despite the inland location of
the planning area, hurricanes
and tropical storms are of
sufficient concern to warrant
study.

The threat of property damage
or loss of life from lightning is
of sufficient concern to
warrant study.

b2 y2NRSIF aidSNZ
have significantly impactethe
planning arean recent history.

The threat of damage from
thunderstorms is of sufficient
concern to warrant study.

The threat of damage and los:
of life from tornadoes is of
sufficient concern to warrant
study.

The threat of damage and los:
of life from winter weather is
of sufficient concern to
warrant study.

The threat of damage and los:
of life from the failure of a dan
or levee is of sufficient concer
to warrant study.
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Natural Hazard

Considered

Was this hazard
considered
significant/appropriate
enough to be addressed
in the plan at this time?

How was this
determination
made?

Why was this determination
made?

Drought/Extreme Heat

Erosion

Flood

GEOLOGIC HAZARDS

Earthquake

Landslide

Sinkholes

OTHER HAZARDS
Climate Change

Wildfire

Yes

No

Yes

Yes

Yes

No

Yes

Yes

By consensus of the
EnoHaw HMPT

By consensus of the
EnoHaw HMPT

By consensus of the
EnoHaw HMPT

By consensus of the
EnoHaw HMPT

By consensus of the
EnoHaw HMPT

By consensus of the
EncHaw HMPT

By consensus of the
EnoHaw HMPT

By consensus of the
EnoHaw HMPT

The threat of damage and los:
of life from thedrought and
extreme heat hazard is of
sufficient concern to warrant
study.

The threat of damage from
erosion isnot of sufficient
concern to warrant study.

Thethreat of damage and loss
of life from flooding is of
sufficient concern to warrant
study.

Even though the threat of
damaging earthquake activity
in the planning area is
relatively low,the threat of
damage and loss of life from
earthquakes within the state is
of sufficient enough concern t
warrant study.

The threat of damage and los:
of life from landslides is of
sufficient concern to waant
study.

Due toa lack ofiocal concerns
and recent occurrences
coupled with a lack of useable
data

The HMPT feels that it is
necessary to address change:
in the climate and the effects
those changes may have on
identified natural hazards.

The threat of damage and los:
of life from wildfires is of
sufficient concern to warrant
study.

The final list of hazards to be presented in taPlan, as agreed upon by thelMPT, is as follows:
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Hydrologic Hazards (Water Hazards)
91 Flood
1 Dam/Levee Failure
91 Drought/Extreme Heat

Atmospheric Hazards (Severe Storms)
1 Thunderstorm, Lightning, and Hail
I Tornado
1 Winter Weather
9 Hurricane and Tropical Storm

Geologic Hazards
9 Landslide
1 Earthquake

Other Hazards
1 Wildfire

This list is repeated at the beginning o$ubsection 4.5.

Another consideration in the selection of the hazards to be addressed in the Plenthe history of
major disaster declarations in the planning area. According to the FEMA Disaster Declarations web
page, there havebeen 43 major disaster declarations issued in the state of North Carolina since
1954. Twelve of these declarations involvel one or more of the counties included in the planning
area (Table 4.2).

Table 4.2: Major Disaster Declarations for Alamance, Orange, and Durham Counties from
1954 to 2014

Declaration Incident Description County(s) in the Planning Area
Number Declared

4167 3/31/2014 Severe Winter Storm Alamance, Orange

1969 4/19/2011 Severe Storms, Tornadoes, and Flood Alamance

1553 9/18/2004 Hurricane Ivan Alamance

1490 9/18/2003 Hurricane Isabel Durham

1457 3/27/2003 Ice Storm Alamance, Orange

1448 12/12/2002 Severe Ice Storm Alamance, Orange, Durham

1312 1/31/2000 Winter Storm Alamance, Orange, Durham

1292 9/16/1999 Hurricanes Floyd and Irene Alamance, Orange, Durham

1211 3/22/1998 Severe Storms, Tornadoes, and Flood Durham

1134 9/6/1996 Hurricane Fran Alamance, Orange, Durham

1087 1/13/1996 Blizzard Alamance, Orange, Durham
827 5/17/1989 Tornadoes Durham

SourcefFederal Emergency Management Agency.

As shown inTable 4.2, the earliest major disaster declaration to occur in the planning area was in
1989. The lastwas in 2014. The 12 majodisaster declarations shown above cover the hazards of
flood, hurricane/tropical storm, severe storms, severe winter weather, ad tornado relevant to the
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planning area. This history of disaster declarations is consistent with the hazards identified by the
HMPT to be addressed in the Plan.

4.2 Methodologies and Assumptions

Certain assumptions are inherent in any risk assessment. For thEéno-Haw Regional Hazard
Mitigation Plan, three primary assumptions were discussed by thelMPT from the beginning of the
risk assessment process: (1) that the best readily available data woulte used,including, to the
extent possible, data derived from the North Carolina iRISK prograni?) that the hazard data
selected for use is reasonably accurate for mitigation planning purposes, and (3) that the risk
assessment will be regional in naturewith local, municipal-level information and results provided
where appropriate and practical.

The following list provides key points by hazard that are relevant to understanding the risk
assessment presented in this section:

Flood

1 Effective FEMA DFIRM ata was used for the flood hazard areas. Flood zones used in the
analysis consist of Zone AE (percent-annual-chance flood), Zone AE Floodway, and the
0.2-percent-annual-chance flood hazard area.

9 Parcels were received from all four participating countiesThe parcel data provided
building value and year built. Building value was used to determine the value of buildings at
risk. Year built was used to determine if the building was constructed prior to or after the
community had joined theNFIPand had an dfective FIRMand building codes enforced.

1 Census blocks and Summary File 1 from the 2010 Census were used to determine
population at risk. This included the total population, as well as the vulnerable elderly and
children age groups. To determine populatio at risk, the census blocks were intersected
with the hazard area. To better determine the actual number of people at risk, the
intersecting area of the census block was calculated and divided by the total area of the
census block to determine a ratio oérea at risk. This ratio was applied to the population of
the census block. For example, a census block has a population of 400 people. Five percent
of the census block intersects the -percent-annualchance flood hazard area. The ratio
estimates that 20 people are then at risk within the Xpercent-annual-chance flood hazard
area (5% of the total population for that census block).

T Limitations: There can be multiple buildingslocated on one parcel. However, the parcel only
provides one value for building valie and year built, and it is not known from the provided
data if the building value is cumulative or for the primary structure on the parcel. For the
analysis, building value was only counted once per parcel, regardless of the number of
structures. This was done to prevent grossly overestimating the value of buildings at risk.
For example, a parcel has three buildings with a value of $300,000. If two of those buildings
intersect the 1-percent-annual-chance flood hazard area, the assumed building value ask
is $300,000 not $600,000. Even though only two out of three buildings are at risk, there is
no way to determine theindividual value of each building, so the building value for the
whole parcel is counted. The value at risk is also the value of the &atbuilding, and does
not take into account flood damage based on elevation, number of floors, or value of
contents.
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Dam Failure

1 The approximate extent of the dam failure hazard was identified by developing a potential
inundation zone for 18 dams selectedor study. This consists of 14 high hazard and 4
intermediate hazard dams. This breaks down to 28% of high hazard dams and 11% of
intermediate hazard dams in the planning area studied. A combination of factors led to the
selection of these 18 dams for sy, including availability of detailed flood models, hazard
classification, location in the planning area, etc.

1 The potential inundation zone was developed by estimating the initial maximum depth of
flooding just downstream of the dam and by then estimatig the rate at which the flood
depth will decrease with increasing distance downstream. Empirical formulas were used to
estimate the initial maximum depth of flood as a function of the height of water impounded
by the dam and the rate of decrease of the lght of flooding downstream as a function of
downstream distance, measured from the dam along the stream centerline.

1 The estimated flood depthswvere then used to develop a water surface profile along the
stream centerline. This water surface profilevas converted to a planar surface whiclwas
intersected with a digital terrain model that represents the topography of the stream
corridor and floodplain. This intersection yields a map of the approximate inundation zone
that would result from a dam failure.

Lightning

1 Based on NCDC data, the number of clotiw-ground lightning flashes was calculated for
each day, month, and year as well as for the 1B80o-present period of record. Additionally,
the number of flashes was calculated for each hour and summarizegt month, year, and
period of record. Grids were created to show only positive polarity flashes for all time
periods. The summary grids are defined as a 4 km Albers Equal Area grid, fit to the
continental United States. The data was fsampled to 150meter cells using bilinear
interpolation (for cartographic purposes).

1 Average annual lightning strikes are the 25ear-average of annual average lightning strikes
from 1987-2012. Accuracy depends othe distribution of lightning detection sensorswhich
is unknown.

Winter Weather

1 Winter storm maps are an interpolation of recorded values (historical maximums and 30
year-average) derived from individual point locations.

Wildfire
1 Wildfire hazard areas were determinedusing the Wildland Fire Susceptibility Index (WF$.
0 Areas with a WFSI value of 0.04 0.05 were considered to be at moderate risk.
o0 Areas with a WFSI value greater than 0.05 were considered to be at high risk.
0 Areas with a WFSI value less than 0.01 were considered to not be at risk.

1 The WFSidata used for the wildfire risk analysisis a value between 0 and 1. It was
developed consistent with the mathematical calculation process for determining the
probability of an acre burning. The WFSI integrates the probability of an acre igniting and
the expected final fire size based on the rate of spread in four weather percentile categories
into a single measure of wildland fire susceptibility. Due to some necessary assumptions,
mainly fuel homogeneity, it is not the true probability. But since all areasf the state have
this value determined consistently, it allows for comparison and ordination of areas of the
state as to the likelihood of an acre burning.
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9 Parcels were received from all fouparticipating counties.This data provided building value
and year built. Building value was used to determine the value of buildings at risk.

1 Census blocks and Summary File 1 from the 2010 Census were used to determine
population at risk. This included the total population, as well as the vulnerable elderly and
children age groups. To determine population at risk, theensus blocks were intersected
with the hazard area. To better determine the actual number of people at risk, the
intersecting area of thecensus block was calculated and divided by the total area ofdh
census block to determine a ratio of area at risk. This ratio was applied to the population of
the census block. For example, eensus block has a population of 400 people. Five percent
of the census block intersectsa high wildfire hazard area The ratio estimates that 20 people
are at risk within that hazard area (5% of the total population for that census block)

1 There can be multiple buildings on one parcel. However, the parcel only provides one value
for building value and year built, and it is not kown from the provided data if the building
value is cumulative or for the primary structure on the parcel. For the analysis, building
value was only counted once per parcel, regardless of the number of structures. This was
done to prevent grossly overestimating the value of buildings at risk. For example, a parcel
has three buildings with a value of $300,000. If two of those buildings intersect the high risk
area, the assumed building value at risk is $300,000 not $600,000. Even though only two
out of three buildings are at risk, there is no way to determine thimdividual value of each
building, so the building value for the whole parcel is counted. The value at risk is also the
value of the entire building, and does not take into account the value of dents.

4.4 Inventory of Community Assets

Each participating jurisdiction assisted in theidentifi cation of assetsto be used for analysis to
determine what assets may be potentiallyat risk to the hazards covered in the Plan. These &sets
are defined broadlyas anything that is important to the function and character of the community.

For the purposes of thisRisk Assessmerthe individual types of assets include:

Population

Parcels and Buildings

Critical Facilities

Infrastructure

High Potential Loss Propertiegassessed value greater than $1 million)
Historic Properties

=A =4 =8 =8 -4

Although all assets may be affected lgertain hazards (such as hail or tornadoes) some assets are
more vulnerable because of theitocation (e.g., the floodplaif), certain physical characteristics (e.g.,
slab-on-grade construction), or socioeconomic uses(e.g., major employers) The following
subsections document the numbers and values used for tiiisk Assessment

4.4.1 Population

The population counts shown inTable 4.3 are derived from 2010 census dataand include a
breakdown of two subpopulations assumed to be at greater risk to natural hazards than the
OCAT AOAT & DI POI AGETI T d Al ARAOI U | ACA &f 5 igurk 44
shows population density per square mile, along with the distribution of potentially atrisk
populations, across the planning area.
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Table 4.3: Population Counts with Vulnerable Population Breakdown

Jurisdiction 2010 Census Elderly Children
Population (Age 65 and Over)] (Age 5 and Under)

AlamanceCounty(Unincorporated Area) 59,157 8,404 3,351
Alamance 951 119 64
Burlington 49,963 7,863 3,541
Elon 9,419 1,543 192
Graham 14,153 2,071 1,051
Green Level 2,100 257 184
Haw River 2,298 337 189
Mebane 11,393 1,231 875
Ossipee 543 70 26
Swepsonville 1,154 186 51
SubtotalAlamance 151,131 22,081 9,524
OrangeCounty(Unincorporated Area) 50,899 5,838 2,921
Carrboro 19,582 1,029 1,134
Chapel Hill 57,233 5,281 2,391
Hillsborough 6,087 741 444
SubtotalOrange 133,801 12,889 6,890
DurhamCounty(Unincorporated Area) 39,257 5,971 2,232
Durham 228,330 20,146 17,583
SubtotalDurham 267,587 26,117 19,815
TOTALENGHAW 552,519 61,087 36,229
Source: U.S. Census Bureau
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Figure 4.1: Population Density in the Eno-Haw Region
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4.4.2 Building Counts and Values

The building counts and building values shown inTable 4.4 represent the built environment
inventories used for the analyses included in th®isk Assessment

Table 4.4: Building Counts and Values by Jurisdiction

AlamanceCounty(Unincorporated Area) 43,080 $5,586,400,44¢€
Alamance 495 $73,196,526
Burlington 24,549 $5,063,017,83¢
Elon 2,502 $691,238,509
Graham 6,553 $1,171,777,377
Green Level 1,010 $77,017,878
Haw River 1,505 $271,031,84C
Mebane 4,040 $970,860,836
Ossipee 354 $139,783,779
Swepsonville 658 $111,000,138
SubtotalAlamance 84,746 $14,155,325,16¢
OrangeCounty(Unincorporated Area) 28,936 $3,877,609,317
Carrboro 5,354 $1,303,094,10%
Chapel Hill 14,372 $5,059,801,377
Hillsborough 2,835 $504,852,574
SubtotalOrange 51,497 $10,745,357,37:
DurhamCounty(Unincorporated Area) 24,667 $3,735,835,447
Durham 79,277 $18,116,234,13¢
SubtotalDurham 103,944 $21,852,069,58¢
TOTALENGHAW 240,187 $46,752,752,12z

SourceNC iRISK
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4.4 3 Critical Facilities

Table 4.5 shows counts of critical facilities under a variety of categories attributed to each participating jurisdictionFigure 4.2 shows
the general locations of critical facilities across the planning area.

Table 4.5: Critical Facilities Counts by Jurisdiction

o

AlamanceCounty(Unincorporated)
Alamance

Burlington

Elon

Graham

Green Level

Haw River

Mebane

Ossipee

Swepsonville
SubtotalAlamance
OrangeCounty(Unincorporated)
Carrboro

Chapel Hill

Hillsborough

SubtotalOrange
DurhamCounty(Unincorporated)
Durham

SubtotalDurham
TOTALENGHAW

SourceNC iRISK and NdBeMap.
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Figure 4.2: Critical Facilities Locations in the Eno-Haw Region
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4.4.4 Infrastructure

Certain infrastructure elements as shown inTable 4.6 were identified for analysis. These include
major roads3, railroads, power plants,and water/wastewater facilities.

Table 4.6: Infrastructure Counts and Measurements (in Miles) by Jurisdiction

Jurisdiction Major Roads Railroad Power Plants Water/Wastew
ater Facilities

AlamanceCounty(Unincorporated) 106.7 1 4
Alamance 1.1 0.0 0 0
Burlington 36.5 5.7 0 1
Elon 2.2 1.6 0 0
Graham 13.0 2.6 0 0
Green Level 1.8 0.0 0 0
Haw River 5.2 1.9 0 0
Mebane 7.7 15 0 1
Ossipee 1.2 0.0 0 0
Swepsonville 0.8 0.0 0 0
SubtotalAlamance 176.2 19.0 1 6
OrangeCounty(Unincorporated) 136.6 28.6 0 1
Carrboro 4.2 2.0 0 1
Chapel Hill 26.9 2.9 1 1
Hillsborough 3.6 1.3 0 1
SubtotalOrange 171.2 34.7 1 4
DurhamCounty(Unincorporated) 83.3 20.3 0 1
Durham 142.5 36.6 0 3
SubtotalDurham 225.8 56.9 0 4
TOTALENGHAW 573.3 110.6 2 14
SourceNCFMPNCDOT

The general locations of infrastructure elements across the planning aréashown inFigure 4.3
along with High Potential Loss Properties, discussed in the following section

’%¢KS YI22NI NRBIFR& YR NIAfNRFRA F002dzy (SR F2NJ Ay GKA& Gl
t NP F A fforid in'Béction 2.
* Does not include inactive/abandonedilroads.
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4.4.5 High Potential Loss Properties

Table 4.7 shows counts of high potential loss properties attributed to each participating
jurisdiction. Figure 4.3 shows the generalocations of these properties across the planning area.

Table 4.7: High Potential Loss Properties by Jurisdiction

AlamanceCounty(Unincorporated)

Alamance

Burlington

Elon

Graham

Green Level

Haw River

Mebane

Ossipee

Swepsonville
SubtotalAlamance
OrangeCounty(Unincorporated)
Carrboro

Chapel Hill

Hillsborough

SubtotalOrange
DurhamCounty(Unincorporated)
Durham

SubtotalDurham
TOTALENGHAW
SourceNCDENRNC OneMap

N OO OPFRPF OFPr OO0OFP, OO OO0OOOOOoOOoO Pk

0 7
7 571
3 126
2 153
0 1
0 26
4 100
0 8
1 10
98 1,380
35 94
3 69
4 550
3 42
45 755
40 234
43 1,635
83 1,869
226 4,004

® Locations of dams are provided in the dam failure section and are not shown on the following map.
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Figure 4.3: Locations of Infrastructure Elements and High Potential Loss Properties
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