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Introduction and Purpose

Oregon faces a number of natural hazards with the potential to cause loss of life,
injuries and substantial property damage. A natural disaster occurs when a
natural hazard event interacts with a vulnerable human system. The following
guote and graphic summaries the difference between natural hazards and natural
disasters:

Natural disasters occur as a predictable interaction among three broad
systems: natural environment (e.g., climate, rivers systems, geology, forest
ecosystems, etc.), the built environment (e.g., cities, buildings, roads, utilities,
etc.), and societal systems (cultural institutions, community organization,
business climate, service provision, etc.). A natural disaster occurs when a
hazard impacts the built environment or societal systems and creates adverse
conditions within a community.1
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It is not always possible to predict exactly when a natural disaster will occur or
the extent to which they may impact the community. However, communities can
minimize losses from disaster events through deliberate planning and mitigation.
A report submitted to Congress by the National Institute of Building Science’s
Multi-hazard Mitigation Council (MMC) highlights that for every dollar spent on
mitigation society can expect an average savings of $4."
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How to use this Report

The Oregon Partnership for Disaster Resilience (Partnership) at the University of
Oregon’s Community Service Center developed this report as part of the regional
planning initiative funded by the Pre-Disaster Mitigation Grant Program. In
addition to serving as a regional resource for local planning initiatives, this also
serves as the regional profile for the State’s enhanced natural hazard mitigation
plan. This report is intended to be used as a planning process document by
communities developing local natural hazard mitigation plans. This regional
report should be reviewed and updated by locals using the best available local
data as the local plans serve as the foundation for the State Plan.

The information in this report should be paired with local data to identify issues
for which mitigation action items can be developed. The report can be used in
conjunction with assistance from Partnership staff to develop and document
community specific action items. For more information on The Partnership or the
training series see: www.oregonshowcase.org.

Regional Overview

The Southwest Oregon region (Region 4 as identified in the state’s natural hazard
mitigation plan) includes Douglas, Jackson, and Josephine Counties. This region is
at relatively high risk from wildfires, flooding, severe winter storms, windstorms,
and landslides. It also faces risk from earthquakes and volcanic eruptions.

Organization of Report

This report includes four main sections that work together to develop a
comprehensive picture of the region and its sensitivity to natural hazards.

Regional Maps

CRITICAL INFRASTRUCTURE MAP

Using 2003 data from Oregon Department of Transportation, this map shows the
approximate location of critical infrastructure, including schools, hospitals,
bridges, dams, and power stations. Knowing the location of critical infrastructure
is important when determining the sensitivities of the region.

COUNTY HAZARD RISK ANALYSIS MAPS

These maps depict the county’s perceived risk for each natural hazard. Data for
these maps comes from the County Hazard Risk Analysis in which each county
develops risk scores for Oregon’s major natural hazards. Scores are current as of
July 2004.

Regional Profile and Sensitivity Analysis

Using the best available data, the regional profile includes a Geographic Profile,
which provides a physical description of the region, a Demographic Profile that
discusses the population in the Central region, an Infrastructure Profile that
addresses the region’s critical facilities and systems of transportation and power
transmission, and an Economic Profile that discusses the scale and scope of the
regional economy with a focus on key industries. In addition to describing
characteristics and trends, each profile section identifies the traits that indicate
the region’s sensitivity to natural hazards.
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The data sources used in this section are all publicly available. This report
examines the Central region as a whole and by individual counties when possible.

Regional Hazards Assessment

The regional natural hazard risk assessment section describes historical impacts,
general location, extent, and severity of past natural hazard events as well as the
probability for future events. This information is aggregated at the regional level
and provides counties with a baseline understanding of past and potential natural
hazards.

These assessments were based on best available data from various state agencies
related to historical events, repetitive losses, county hazard analysis rankings, and
general development trends. The risk assessment was written in 2003 as part of
the State Natural Hazard Mitigation Plan, and updated in 2012 as part of the
State’s Plan Update.

REGIONAL STATE FACILITIES TABLES

The state of Oregon has prepared an analysis of state owned and managed
facilities. This analysis is a first step at assessing which state owned structures are
most vulnerable to the various hazards identified by region. From this overview, it
is clear that a more detailed assessment in the future will yield a clearer picture of
those structures specifically threatened by certain disasters and the potential
damage that may occur.
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Southwest Region

The Southwest Oregon region has experienced an 10%
percent increase in population since 2000. The growth
pattern of the region is projected to growth at a
moderate rate over the next 20 years. The region’s
population is almost equally divided between
incorporated and unincorporated areas. Twenty-three
percent of the region’s houses were built before 1960,
33% between 1960 and 1980, and 45% were built after
1980. The impact of a disaster can disrupt automobile
traffic and shut down local transit systems across the
region, making evacuation difficult.

The average

commute for workers

in this region is 21

minutes each way. 0
Seventy-seven
percent of the
region’s workers
drive alone to work.
Eleven percent
carpool, 4% walk or
use public
transportation, and
six percent work at
home. Most bridges
in the area have not
been seismically
retrofitted, creating
significant risk to the
commuting
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risk from
earthquakes.
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County Hazard Analysis

As part of the County Hazard Risk Analysis,
each county develops risk scores for Oregon’s
major natural hazards. This score, ranging from
24 (low) to 240 (high), reflects the County’s
perceived risk for the particular hazard. Scores
are current as of November 2008.

To obtain the most current scores, see
http://www.oregonshowcase.org or contact
Oregon Military Department — Office of
Emergency Management
http://www.oregon.gov/OMD/OEM.
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Regional Profile and Sensitivity Analysis

Section |: Geography and Climate

The three-county area of the Southwest Oregon region is approximately 9,461
square miles. The Southwest Oregon region is shaped by mountain ranges. The
region begins at the Cascades in the east, and extends to the Klamath Mountain
range in the west. It extends from the Rogue-Umpqua Divide in the North to the
Siskiyou Mountains at the California border in the south. The Rogue River and
Illinois River run through the region. Average annual precipitation in the region
ranges from 30 inches in the valleys up to 120 inches at high points in the Klamath
Range."

Section 2: Demographic profile

This section describes the Southwest Oregon region in terms of its population,
demographics and development trends. Data is followed by a discussion of
characteristics that indicate community vulnerability to natural hazards.
Identifying populations that are particularly vulnerable enables communities to
design targeted strategies to reduce their risk. Reviewing development trends
provides further guidance on how communities can accommodate growth in a
manner that increases resilience to natural hazards.

POPULATION AND DEMOGRAPHICS

In 2010, the population of the Southwest Oregon region was 393,586,
representing an increase of 10.1% since 2000. This level of growth is consistent
with statewide population growth over the same time frame. The Southwest
Region is projected to grow an additional 16 % to over 450,000 individuals by
2020 according to the Oregon Office of Economic Analysis.” Table 1 displays the
population change in each Southwest Oregon region county.

Table 1. Population Growth, Southwest Oregon Region, 2010

2000-2010
Population
County 2000 Population 2010 Population Change % Change

Douglas 100,399 107,667 7,268 4.8%
Jackson 181,269 203,206 21,937 13.2%
Josephine 75,726 82,713 6,987 10.0%
Total 357,394 393,586 36,192 10.1%

Sources: U.S. Census Bureau: 2000 Census Summary File 1. U.S. Census Bureau: 2010
Summary File 1.

Median household income can be used to compare economic areas as a whole,
but does not reflect how the income is divided among area residents. Table 2
displays the median household income for the Southwest region, which was
$40,807 in 2009. This is below the state average of $49,033. The 21.3% median
household income growth between 2000 and 2009 in the region is greater than
the 19.8% percent State growth over the same time period.”

February 2012 Natural Hazards Mitigation Plan State of Oregon
RP-R4-7 Region 4: Southwest Oregon Emergency Management Plan



Table 2. Median Household Income, Southwest Region, 2009

County 2000 2009 % Change
Douglas 33,223 40,324 21.4%
Jackson 36,461 44,640 22.4%
Josephine 31,229 37,456 19.9%
Regional Average 33,638 40,807 21.3%
State Average 40,916 49,033 19.8%
Source: U.S. Census Bureau. 2005 - 2009. American Community Survey — 5 year
estimates.

The impact in terms of loss and the ability to recover varies among population
groups following a disaster. Historically, 80% of the disaster burden falls on the
public.” Of this number, a disproportionate burden is placed upon special needs
groups, particularly minorities, and the poor.

In 2009, 13.5% of the nation’s population was living in poverty, less than the
Southern Oregon regional poverty level of 14.6%. The Southwest Oregon regional
poverty levels are one point higher than state levels for the same time period.""
Table 3 details the county, regional and state poverty rates in 2009.

Table 3. Poverty Rates, Southwest Oregon Region, 2009

Total Population in Children Under 18 in
Poverty Poverty
County Number Percent Number Percent
Douglas 14,030 13.7% 4,270 19.3%
Jackson 27,224 13.9% 8,223 18.6%
Josephine 13,810 17.3% 4,509 26.6%
Regional Average -- 14.6% -- 20.4%
State Average -- 13.6% -- 17.6%
Source: U.S. Census Bureau. 2005-2009. American Community Survey — 5 year

estimates.

Low-income populations may require additional assistance following a disaster
because they may not have the savings to withstand economic setbacks, and if
work is interrupted, housing, food, and necessities become a greater burden.
Additionally, low-income households are more reliant upon public transportation,
public food assistance, public housing, and other public programs, all which can
be impacted in the event of a natural disaster.

The age of the population is also an important consideration in hazard mitigation
planning. In 2005, 36.7% of the regional population was under 14 or over 65 years
of age.Viii Table 4 provides a breakdown of the percentages of youth and elderly
in the Northern Willamette region counties.
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Table 4. Youth and Senior Populations, Southwest Oregon

Region, 2010

County Ages 0-14 Ages 65-74 Ages 75+
Douglas 17,823 16.6% 12,196 11.3% 10,374 9.6%
Jackson 36,329 17.9% 18,847 9.3% 16,987 8.4%
Josephine 13,612 16.5% 9,895 12.0% 8,543 10.3%
Regional Total and

Average 67,764 17.2% 40,938 10.4% 35,904 9.1%

Source: U.S. Census Bureau.2010 Census. Summary File 1.

The elderly individuals in the region may require special consideration due to
increased sensitivities to heat and cold, possible reliance upon transportation for
medications, and comparative difficulty in making home modifications that
reduce risk to hazards.

Young people also represent a potentially vulnerable segment of the population.
In the Southwest Oregon region 16.8% of the population is within the 0-14 year
age range.” Special considerations should be given to young populations and
schools, where children spend much of their time, during the natural hazard
mitigation process. Children are more vulnerable to heat and cold, have fewer
transportation options, and require assistance to access medical facilities.

Special consideration should also be given to populations who do not speak
English as their primary language. Non-English speaking populations can be
harder to reach with preparedness and mitigation information materials. They are
less likely to be prepared if special attention is not given to language and
culturally appropriate outreach techniques. In the Southwest Oregon region,
most citizens speak English as their primary language. However, in every county in
Oregon, Spanish is the second most prominent language. Table 5 shows the
percentage of the individuals in the Southwest Oregon region who speak English
less than “very well”. About 2.1% of the total population in the Southwest
Oregon region speaks English less than “very well” .

Table 5. Population Over Age 5 that Speaks English Less Than
“Very Well”, Southwest Oregon Region, 2009

County Number Percent
Douglas 1,098 1.1%
Jackson 5,534 3.0%
Josephine 1,069 1.4%
Regional Total and

Average 7,545 2.1%

Source: US Census Bureau, 2005-2009 American Community Survey

The impact in terms of loss and the ability to recover may also vary among
minority population groups following a disaster. In 2000, 14% of the region’s
populations were minorities. Table 6 provides a breakdown of the percentages of
minorities in the Southwest Oregon region.
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Table 6. Population by Race*, Southwest Oregon Region, 2010

Hispanic or African
County Latino American  American Indian Asian
Douglas 4.7% 0.3% 1.8% 1.0%
Jackson 10.7% 0.7% 1.2% 1.2%
Josephine 6.3% 0.4% 1.4% 0.8%
Regional
Average 8.1% 0.5% 1.4% 1.0%

Source: U.S. Census Bureau, 2010 Census.

* Racial data is not mutually exclusive or exhaustive, respondents may identify with more
than one race including races not in this table

HOUSING AND DEVELOPMENT

To accommodate rapid growth, communities engaged in mitigation planning
should consider the vulnerability of the community’s housing stock and
development patterns. Eliminating or limiting development in hazard prone
areas, such as floodplains, can reduce vulnerability to hazards, and the potential
loss of life and injury and property damage. Oregon has been successful in
developing land use goals that incorporate mitigation while preserving rural and
protected lands within urban growth areas. Communities in the process of
developing land for housing and industry need to ensure that these goals are
being met to prevent future risks.

The urban and rural growth patterns impact how agencies prepare for
emergencies as changes in development can increase risks associated with
hazards. The Southwest Oregon region is growing more urban, with 5.8%
population growth in incorporated areas between 2000 and 2010. The trend
towards a more urban population does not necessarily mean that rural
populations are decreasing. Between 2000 and 2010, the rural population
decreased in all Southwest Oregon region counties. The rural population of
Josephine county decreased the most, at nearly 10%, while Jackson and Douglas
county rural populations decreased by 5% and 3% respectively.” Table 7
illustrates the trend in urban area population growth in the Northern Willamette
counties between 2000 and 2010.
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Table 7. Urban/Rural Populations, Northern Willamette Region,

2000-2010

% Incorporated Population % Change
County 2000 2010 2000-2010
Douglas 45.4% 48.5% 3.1%
Jackson 65.1% 70.2% 5.1%
Josephine 32.3% 41.8% 9.5%
Regional Average 52.6% 58.4% 5.8%

Source: Portland State University Population Estimates, 2010

In addition to location, the character of the housing stock also affects the level of
risk that communities face from natural hazards. Table 8 provides a breakdown by
county of the various housing types available in 2000. On average mobile homes
and other non-permanent housing structures account for 16.6% of the housing in
the Southwest Region. These structures are particularly vulnerable to certain
natural hazards, such as windstorms, and special attention should be given to
securing these types of structures.

Table 8. County Housing Profile, Southwest Oregon Region,

2009
Mobile Boat, RV, Van,

County Single-Family Multi-Family Homes etc.
Douglas 68.5% 11.4% 19.2% 1.0%
Jackson 69.8% 16.9% 13.0% 0.3%
Josephine 71.9% 10.1% 17.2% 0.8%
Regional

Average 69.9% 14.0% 15.6% 0.6%

Source: U.S. Census Bureau. 2005-2009. American Community Survey — 5 year estimates.

Table 8 shows that the majority of the housing stock is in single-family homes and
this trend is continuing with new construction. In 2009, 70% of new non-mobile
housing was in single-family units.* This trend suggests that hazard mitigation
efforts should provide outreach and information that specifically addresses
preparedness in detached housing units.

Mobile residences make up almost16 % of housing in the region. In many disaster
events, moveable structures are likely to shift on their foundations and create
hazardous conditions for occupants.*" Because they require less infrastructure,
mobile homes are more likely to be located in remote areas where wildfire
danger is greater. The roadway infrastructure needs of occupants of RVs and
small mobile homes should be considered when planning evacuation routes.

Aside from location and type of housing, the year housing structures were built
has implications for community vulnerability. The older a home is, the greater
the risk of damage from natural disaster. This is because structures built after the
late 1960s in the Northwest and California used earthquake resistant designs and
construction techniques. In addition, FEMA began assisting communities with
floodplain mapping during the 1970s, and communities developed ordinances
that required homes in the floodplain to be elevated to one foot over Base Flood
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Elevation. Knowing the age of a structure is helpful in targeting outreach
regarding retrofitting and insurance for owners of older structures. Table 9
illustrates the percentage of homes built per county during certain periods of
time.

Table 9. Housing-Year Built, Southwest Oregon Region, 2009

County Pre-1939-1959 1960-1979 1980 - 2010
Douglas 30% 35% 36%
Jackson 20% 31% 50%
Josephine 44% 35% 39%

Source: U.S. Census Bureau, American Community Survey 2005-2009 Estimates.

Section 3: Infrastructure Profile

This section of the report describes the infrastructure that supports Southwest
Oregon region communities and economies. Transportation networks, systems
for power transmission, and critical facilities such as hospitals and police stations
are all vital to the functioning of the region. Due to the fundamental role that
infrastructure plays both pre- and post-disaster it deserves special attention in
the context of creating more resilient communities. The information that is
provided in this section of the profile can provide the basis for informed decisions
about how to reduce the region’s infrastructural vulnerabilities to natural
hazards.

TRANSPORTATION

The largest population bases in the Southwest Oregon region are in Ashland,
Grants Pass, Medford and Roseburg. All these cities are located along the
Interstate 5 corridor. Population growth is continually increasing the number of
local workers and automobiles and trucks on the roads. A high percentage of
workers driving alone to work, coupled with interstate and international freight
movement on the I-5 corridor, can cause traffic congestion and accidents.
Emergency events can disrupt automobile traffic and shut down local transit
systems, making local and/or regional evacuations difficult. Hazards such as
localized flooding can render roads unusable. Likewise, a severe winter storm has
the potential to disrupt the daily driving routine of thousands of people.

According to 2009 American Community Survey data, the average commute for
workers in the Southwest Oregon Region is 21 minutes each way.”” Most
commuters travel by automobile. Modes of transportation used by workers in
the region are presented in Table 10 below.
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Table 10. Commuting Patterns, Southwest Oregon Region, 2009

Workers over Drove Public
County 16 years Alone Carpooled Transportation =~ Walked
Douglas 41,447 76.1% 12.4% 0.7% 2.8%
Jackson 88,995 76.3% 10.4% 1.3% 3.4%
Josephine 30,797 80.2% 8.7% 0.0% 3.1%
Regional
Total &
Average 159,239 76.9% 10.6% 0.5% 3.2%

Source: U.S. Census Bureau, American Community Survey 2005-2009
5-Year Estimates

Roads and Bridges

The region’s major expressway is Interstate 5. It runs north/south through the
Southwest Oregon region and is the main passage for automobiles and trucks
traveling along the West Coast. Other major highways that service this region
include:

US Route 42 connects Roseburg with US 101 on the Oregon Coast;

US Highways 38 and 138 connects Douglas County with US 101 on the Oregon
Coast; and

e US Highway 199 intersects with 15 in Grants Pass and runs south to
Coastal California.

Daily, transportation infrastructure capacity in the Southwest Oregon region is
stressed by maintenance, congestion, and oversized loads. Natural hazards can
further disrupt automobile traffic and create gridlock, making evacuations
difficult.

The condition of bridges in the region is also a factor that affects risk from natural
hazards. Most bridges are not seismically retrofitted, which is an important issue
for the Southwest Oregon region because of its risk from earthquakes.
Incapacitated bridges can disrupt traffic and exacerbate economic losses because
of the inability of industries to transport services and products to clients. Table
11 shows the number of state, county, and city maintained bridges, and the
number of historic covered bridges in the region. The bridges in the region are
part of the state and interstate highway and maintained by the Oregon
Department of Transportation.

Table 11. Bridge Inventory, Southwest Oregon Region, 2011

State County City/Municipal  Historical

Highway Highway Highway Covered
County Bridges Bridges Bridges Bridges Total
Douglas 176 253 23 6 458
Jackson 129 154 31 4 318
Josephine 61 106 1 1 169

Source: Oregon Department of Transportation, 2011
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Railroads

Railroads are major providers of regional and national cargo and trade flows.
Railroads that run through the Southwest Oregon region include the Central
Oregon & Pacific and the White City Terminal Railroad. There is no passenger rail
line through the region.™

The Central Oregon & Pacific Line follows I-5 through the region, it then runs west
through Lane County and loops back into the Southwest region through
Reedsport. The White City Terminal Railroad is a short spur off the Central Oregon
& Pacific Line in Jackson County.™

Sixteen million tons of goods produced in Oregon are shipped out of state by
railroad per year. The goods include lumber and wood products, pulp and paper,
and miscellaneous mixed shipments. ™" Over 23 million tons of products
originating in other states are annually shipped into Oregon by rail including
wood, farm products, coal, and waste materials. " More than 22 million tons of
products are shipped through Oregon annually by rail. More than 6 million tons of
these products include grains and soybeans transported from the Northern
Midwest to Washington. ™

Rails are sensitive to icing from winter storms that can occur in the Southwest
Oregon region. For industries in the region that utilize rail transport, these
disruptions in service can result in economic losses. As mentioned above, the
potential for rail accidents caused by natural hazards can also have serious
implications for the local communities if hazardous materials are involved.

Airports

The Southwest Oregon region has one commercial airport, 9 public airports, 26
private airports and 13 private helipads. Table 12 shows the number and
designation of the airports in the Southwest Oregon region.

Table 12. Public Airports, Southwest Oregon Region, 2011

Number of Airports by FAA Designation

Commercial Private Private
County Service Public Airport Airport Helipad
Douglas 4 12 4
Jackson 1 3 11 7
Josephine 2 3 2
Total 1 9 26 13

Source: FAA Airport Master Record (Form 5010)

Rogue Valley International-Medford Airport is the only commercial airport in the
region. The airport is owned, operated and administered by Jackson County
Aviation Authority. It services eight hubs, and four air carriers with approximately
56 arriving and departing flights daily.™

Flights face the potential for closure from a number of natural hazards that are
common in the Southwest Oregon region, including windstorms and winter
storms. Airports have strict guidelines regarding when conditions are safe for
flight.
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CRITICAL FACILITIES

Critical facilities are those facilities that are essential to government response and
recovery activities (e.g., police and fire stations, public hospitals, public schools).
Critical facilities in the Southwest Oregon region are displayed in Table 13 by
county.

Table 13. Critical Facilities, Southwest Oregon Region, 2010

Hospitals Fire &
Police Rescue School Districts
County # of Hospitals # of Beds Station Station & Colleges
14 districts — 1
Douglas 2 157 9 26 Com. College
9 districts — 2
Jackson 3 478 14 15 Universities
2 districts — 1
Josephine 1 107 3 7 Com. College

Sources: State Hospital Licensing Department, Local Sheriff Offices, Oregon State Fire
Marshall, Oregon Department of Education. Table updated December 2011.

In addition to those listed in Table 13, there are other critical and essential
facilities that are vital to the continued delivery of key governmental services or
that may significantly impact the public’s ability to recover from emergencies.
Some of these facilities, such as correctional institutions, public services buildings,
law enforcement centers, courthouses, juvenile services buildings, public works
facilities, and other public facilities should be detailed in local and regional
mitigation plans.

POWER GENERATION AND TRANSMISSION

The Southwest Oregon region primarily receives oil and gas from Alaska by way of
the Puget Sound through pipelines and tankers. The Rogue Valley is at the
southern end of its pipeline network; oil and gas in Northern California comes
from a separate network.™

The majority of electrical power in the region is generated through hydropower.
Dams are primarily situated on the Umpqua and Rogue Rivers. There is also a
power plant that uses biomass as its energy source. ™"

Dam failures can occur at any time and are quite common. Fortunately, most
failures result in minor damage and pose little or no risk to life safety. However,
the potential for severe damage and fatalities does exist, and the National
Inventory of Dams (NID) has developed a listing of High Threat Potential Hazard
dams for the nation. The state has developed an inventory of dams in Oregon.
Table 14 lists the dams included in these inventories.
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Table 14. Power Plants and Dams, Mid/Southern Region, 2010

Power Dams

Plants # of Dams Threat
County Potential
Douglas 0 86 13 high threat
Jackson 0 76 12 high threat
Josephine 0 25 0 high threat

Source: Oregon Department of Energy, National Inventory of Dams, Atlas of Oregon

The electric, oil, and gas lines that run through the Southwest Oregon region are
both municipally and privately owned. The network of electricity transmission
lines running through the Southwest Oregon region is operated by Pacific Power
and Light and primarily facilitates local energy production and distribution.™"
Most of the natural gas Oregon uses originates in Alberta, Canada. Avista Utilities
owns the main natural gas transmission pipeline.™" These lines may be vulnerable
to severe, but infrequent natural hazards, such as earthquakes.

Section 4: Economic Profile

The following economic profile addresses the regional economy and its
sensitivities to natural hazards. The sensitivities that are relevant to the
Southwest Oregon region are a function of the types and diversity of industries
and the composition of businesses that are present. To highlight key industries,
this report will look at:

The largest revenue sectors, since interruptions to these industry sectors would
result in significant revenue loss for the region.

The largest employment industries, since interruptions to these industry sectors
would result in high unemployment in the region.

e The industry sectors with the most businesses, since interruptions to
these industry sectors would result in damage to the most businesses
regionally.

By examining these key industry sensitivities and other economic sensitivities,
such as industry diversity and the number of small businesses that exist in the
Southwest Oregon region, informed decisions can be made about how to mitigate
risk.

EcoNnoMIc OVERVIEW

According to the Oregon Employment Department, the Southwest
Region has historically depended upon the timber industry as a major source of
jobs and income. The region (in particular, Jackson and Josephine counties) has
suffered losses in the timber and wood products industry due to industry
slowdowns and environmental reasons. However, increased efficiency at the
Douglas County lumber mills has made the industry more competitive than other
areas of the state. This has resulted in Douglas County retaining much of its
economic base in the timber industry. The region has been able to offset job
losses in other manufactured items, such as: electronics, software, printing and
transportation products. In addition, the pleasant climate and affordable lifestyle
has made the region an ideal retirement location. The recent population growth
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(particularly in the retirement sector) has increased new opportunities in retail
trade and services.

Since the middle of 2003, the region has seen about three years of rapid job
growth. Job growth slowed in late 2006 and in 2007 and is expected to continue
growing at a slower rate until 2016.”" According to the Oregon Employment
Department, November 2011 unemployment rates in the region were 11.6% in
Douglas County, 9.4% in Jackson County, and 10.8% in Josephine County. At the
same time, the statewide unemployment rate was 8.4%."

Looking towards the future, employment in education and healthcare services,
trade, and leisure and hospitality will continue to grow. However, employment
may decrease in wood product manufacturing.”""

As of 2010, the region employed 148,393 people with a combined annual payroll
near 5 billion dollars. Table 15 displays the payroll and employee figures per
county.

Table 15. Employment and Payroll, Southwest Oregon Region,

2010

County # of Employees Annual Payroll Average Pay
Douglas 34,322 $1,143,674,197 $33,322
Jackson 75,426 $2,592,736,152 $34,375
Josephine 22,229 $688,501,613 $30,973
Total 131,977 $4,424,911,962 $33,528

Source: Oregon Employment Department. ™™

In 2010, there were 10,978 businesses in the Southwest Oregon region, 90%, or
9,924, were small businesses employing fewer than 20 employees.*™ The
prevalence of small businesses in the Southwest Oregon region is an indication of
sensitivity to natural hazards because small businesses are more susceptible to
financial uncertainty.” When a business is financially unstable before a natural
disaster occurs, financial losses (resulting from both damage caused and the
recovery process) may have a bigger impact than they would for larger and more
financially stable businesses.*

Economic diversity is a general indicator of an area’s fitness for weathering
difficult financial times. Business activity in the Southwest Willamette region is
fairly diverse. All counties in the region fall in the top third of state ranked
economic diversity. Table 16 displays the diversity ranking for each county with 1
being the most diverse economic county in Oregon, 36 being the least diverse
economic county in Oregon.
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Table 16. Economic Diversity Ranking, Southwest Oregon
Region, 2009

Economic Diversity Index Ranking

County Hachman Index Rank
Douglas 446 12
Jackson .647 7
Josephine .696 5

Source: Oregon Employment Department®"

Economic diversity is not a guarantor of economic fitness. All of the Southwest
Oregon region counties were listed as “economically distressed” by the Oregon
Economic and Community Development Department in 2007. “Economic
distress” is an indicator that new jobs, average wage, and personal income are
decreasing and unemployment is increasing.

In the future, the economic diversity of the region should help it to weather
natural hazards. An economy that is heavily dependent upon a few key industries
may have a more difficult time recovering after a natural disaster than one with a
more diverse economic base. While a community with a diverse economic base
may suffer from an industry sector being damaged during a natural disaster, they
have a broader base of operating industry sectors to continue to rely upon.
However, a community that relies upon specific key industry sectors may have a
harder time recovering their economic base if one of those key industry sectors is
damaged. Recognizing that economic diversification is a long-term issue, more
immediate strategies to reduce vulnerability should focus on risk management for
the dominant industries.

KEY INDUSTRIES

Key industries are those that represent major employers, major revenue
generators, and for the purposes of hazard mitigation planning, industries that
are represented by a high number of businesses. Different industries face distinct
vulnerabilities to natural hazards, as illustrated by the industry specific
discussions below. Identifying key industries in the region enables communities to
target mitigation activities towards those industries’ specific sensitivities.

It is important to recognize that the impact that a natural hazard event has on
one industry can reverberate throughout the regional economy. The effect is
especially great when the businesses concerned belong to a basic sector industry.
Basic sector industries are those that are dependent on sales outside of the local
community; they bring money into a local community via employment. The farm
and ranch, information, and wholesale trade industries are all examples of basic
industries. Non-basic sector industries are those that are dependent on local sales
for their business, such as retail trade, construction, and health and social
assistance.

Basic sector businesses have a multiplier effect on a local economy, whereby the
jobs and income they bring to a community allow for the creation of new non-
basic sector jobs. Their presence can therefore help speed the recovery process
following a natural disaster. If, on the other hand, basic sector industry
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production is hampered by a natural hazard event, the multiplier effect could be
experienced in reverse. In this case, a decrease in basic sector purchasing power
results in lower profits (and potentially job losses) for the local non-basic
businesses that are dependent on them.

High Revenue Sectors

Businesses in the Southwest Oregon region engage in both basic and non-basic
sector industries. In 2007, the three industries in the region with the highest
revenue were Retail Trade, Manufacturing, and Health Care.®™ Combined, these
three industries generated over $11 billion in revenue for the region. Table 17
shows the revenue that is generated by the top four regional economic sectors.

Table 17. Revenue of Top Industries (in Thousands of Dollars),
Southwest Oregon Region, 2007

Total Revenue* Retail Wholesale Health
County (in Thousands) Trade Manufacturing Trade Care
Douglas $3,708,424 31.5% 40.6% n/a 13.8%
Jackson $8,949,774 38.2% 22.8% 11.7% 13.1%
Josephine $2,165,564 47.3% 21.8% n/a 16.5%
Regional
Total &
Average $14,823,762 37.9% 27.1% 7.1% 13.8%

Source: U.S. Census, Economic Census. 2007

In 2007, the Retail Trade sector generated $5.6 billion in the Mid/Southern
Willamette region, making it the largest earning sector in the region. " Retail
trade typically relies on local residents and tourists and their discretionary
spending ability. Residents’ discretionary spending diminishes after a natural
disaster when they must pay to repair their homes and properties. In this
situation, residents will likely concentrate their spending on essential items that
would benefit some types of retail (e.g. grocery) but hurt others (e.g. gift shops).
The potential income from tourists also diminishes after a natural disaster as
people are deterred from visiting the impacted area. Retail trade is also largely
dependent on wholesale trade and the transportation network for the delivery of
goods for sale. Disruption of the transportation system could have severe
consequences for retail businesses. In summary, depending on the type and scale
a disaster could affect specific segments of retail trade, or all segments. Within
the region, retail businesses are primarily based in Jackson County.

Manufacturing generated nearly 30% of the revenue in the Mid/Southern
Willamette region. It is highly dependent upon the transportation network in
order to access supplies and send finished products to outside markets. As a base
industry, manufacturers are not dependent on local markets for sales, which
contribute to the economic resilience of this sector. Within the region,
manufacturers are primarily based in Douglas and Jackson Counties.

Wholesale Trade is closely linked with retail trade but it has a broader client base,
with local and non-local businesses as the typical clientele. Local business
spending will be likely to diminish after a natural disaster, as businesses repair
their properties and wait for their own retail trades to increase. Distanced clients
may have difficulty reaching local wholesalers due to transportation disruptions
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from a natural disaster. Within the region, wholesale businesses are primarily
based in Jackson County.

Health Care and Services are a relatively stable revenue sector. Businesses
primarily serve a local population. The products and services provided by the
health care sector could be in demand after a natural hazard event. The sector is
dependent on a functional transportation network. Health care businesses are
accessible in all urban areas within the region.

Major Employment Sectors

Economic resilience to natural disasters is particularly important for the major
employment sectors in the region. If these sectors are negatively impacted by a
natural hazard, such that employment is affected, the impact will be felt
throughout the regional economy. Thus, understanding and addressing the
sensitivities of these sectors is a strategic way to increase the resiliency of the
entire regional economy.

The four sectors in the Mid/Southern Willamette region with the most employees
in 2007 were Federal, State, and Local Government (17.5%), Retail Trade (15.3%),
Health Care and Social Assistance (15.2%) and Manufacturing (9.4%.)""

Sector employment varies within the six Mid/Southern Willamette counties.
Benton, Marion and Polk Counties have the greatest density of state and local
government employees. Lane, Linn and Marion Counties have the greatest
density of employment in retail trade. Benton, Lane and Marion counties have
the greatest density of employment in health care. Lane, Linn, Polk and Yamhill
counties have the greatest density of manufacturing jobs. Table 18 shows the
distribution of each county’s employees across the four largest regional
employment sectors. Construction; and Accommodation & Food Services are the
fifth and sixth highest employment sectors.

Table 18. Total Employment and Percent of Employment by Top
Sectors, Southwest Oregon Region, 2010

Federal, State

Total Retail Health & Local
County Employment Trade Care Government  Manufacturing
Douglas 34,322 12.1%  12.3% 24.2% 12.1%
Jackson 75,426 16.7% 15.7% 15.2% 8.0%
Josephine 22,229 15.7% 18.2% 15.2% 10.1%
Regional
Total &
Average 131,977 15.3% 15.2% 17.5% 9.4%

Source: Oregon Employment Department, 2010.°*
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Future Major Employment Sectors

Sectors that are anticipated to be major employers in the future also warrant
special attention in the hazard mitigation planning process. Between 2006 and
2016, the largest job growth in the Southwest Oregon region is expected to occur
in the education & health services; retail trade; and leisure & hospitality
sectors. "

Education & Health Services is currently the third highest employment sector in
the Southwest Oregon region. In the event of a natural disaster, the Health Care
sector must play an important role in emergency response. A disaster could
disrupt the infrastructure and mobilization of the health care sector. Educational
buildings often play a key role in emergency response because they can be used
as temporary shelters.

The Retail Trade sector is the second highest private employment sector in the
region. This sector is vulnerable to disruptions of the transportation system and
to disruptions in the disposable income of regional residents.

The Leisure & Hospitality sector would be adversely affected by a natural disaster.
The sector primarily serves regional residents with disposable income and
tourists. The behavior of both of these demographics would be disrupted by a
natural disaster. Regional residents may have less disposable income and tourists
will not want to visit a region with unstable infrastructure.

Common Business Types

Identifying sectors that are represented by a large number of businesses can
guide the development of targeted mitigation strategies for those sectors. The
most numerous businesses in the Southwest Oregon region are engaged in Retail
at 12.3% (1,408); Health and Social Assistance at 10.8% (1,243); Construction at
10.3% (1180); and Accommodations & Food Services at 8.8%% (1009).*"

These sectors warrant attention to their specific vulnerabilities. Many businesses
in these sectors employ fewer than 20 employees. These businesses may
therefore be particularly sensitive to any temporary decreases in demand
following a moderate natural hazard event.

In the event of wildfires, floods, earthquakes, or other types of destructive
natural disasters, residents are more likely to demand construction services and
health care services. The demand for the tertiary economic services provided by
retail trade and accommodation & food service sectors may decrease. These
businesses should create a plan to remain economically solvent through a natural
hazard event.

Regional Profile and Sensitivity Conclusion

Information presented in the Demographic, Infrastructure, and Economic Profiles
can be used to help communities identify areas of sensitivity and vulnerability to
natural hazards. Once the areas of sensitivity are identified, communities should
identify appropriate action items.
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DROUGHT

Characteristics and Brief History

Droughts are not uncommon in the State of Oregon, nor are they just an “east of
the mountains” phenomenon. They occur in all parts of the state, in both summer
and winter months. Droughts appear to be cyclic, and can have a profound effect
on the State’s economy, particularly the hydropower and agricultural sectors. The
environmental consequences also are far-reaching, including insect infestations in
Oregon forests and reduced stream flows to support endangered fish species.
Severe drought conditions preceded the four disastrous Tillamook fires (1933,
1939, 1945, 1951) and pitted farmer against fish protection groups during the
Klamath County drought of 2001. In recent years, the State has addressed
drought emergencies through the Oregon Drought Council. This interagency
(state/federal) council meets to discuss forecasts and to advise the Governor as
the need arises. Significant droughts are depicted in Table 1.

TABLE 1. SIGNIFICANT DROUGHTS

DATE DESCRIPTION

1904-1905 A state-wide drought period of about 18 months

1917-1931 A very dry period throughout Oregon, punctuated by brief wet
spells in 1920-21 and 1927

1939-1941 A three-year intense drought in Oregon

1976-1981 Intense drought in western Oregon; 1976-77 single driest year of
century

1985-1997 Generally a dry period, capped by statewide droughts in 1992 and
1994

2000-2001  Klamath drought intensifies; Low snowpack in mountains worsens
conditions Draw down at Detroit Lake, Oregon, all but curtails lake
recreation

Source: Taylor, George H., and Ray Hatton, 1999, The Oregon Weather Book.

Probability

Oregon’s drought history reveals many short-term and a few long-term
events. The average recurrence interval for severe droughts in Oregon is
somewhere between 8 and 12 years. Table 1 provides an overview of
some severe droughts in Oregon.

The probability that Region 4 will experience drought is depicted in Table 2 below.
These scores are based on an analysis of risk conducted by county emergency
program managers, usually with the assistance of a team of local public safety
officials.

The probability scores below address the likelihood of a future major emergency
or disaster within a specific period of time, as follows:

High = One incident likely within a 10 to 35 year period.
Moderate = One incident likely within a 35 to 75 year period.
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Low = One incident likely within a 75 to 100 year period.

In some cases, counties either did not rank the hazard or did not find it to be a
significant concern. These cases are noted with a dash (-) in the table below.

TABLE 2. Probability Assessment of Drought

Douglas (Inland)  Jackson Josephine

Probability - H -

Source: Oregon Emergency Management, November 2008, County
Hazard Analysis Scores.

Vulnerability

The region’s vulnerability to drought is depicted in Table 3 below. These scores
are based on an analysis of risk conducted by county emergency program
managers, usually with the assistance of a team of local public safety officials.

The vulnerability scores address the percentage of population or region assets
likely to be affected by a major emergency or disaster, as follows:

High = More than 10% affected

Moderate = 1-10% affected

Low = Less than 1% affected

In some cases, counties either did not rank the hazard or did not find it to be a

significant concern. These cases are noted with a dash (-) in the table below.

TABLE 3. Vulnerability Assessment of Drought

Douglas (Inland) Jackson  Josephine

Vulnerability - M -
Source: Oregon Emergency Management, November 2008, County Hazard Analysis
Scores.
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EARTHQUAKE

Characteristics and Brief History:

The geographical position of this region makes it susceptible to earthquakes from
four sources: (1) the off-shore Cascadia Fault Zone, (2) deep intra-plate events
within the subducting Juan de Fuca plate, (3) shallow crustal events within the
North America Plate, and (4) earthquakes associated with renewed volcanic
activity. All have some tie to the subducting or diving of the dense, oceanic Juan
de Fuca Plate under the lighter, continental North America Plate. Stresses occur
because of this movement and there appears to be a link between the subducting
plate and the formation of volcanoes some distance inland from the off-shore
fault zone.

When crustal faults slip, they can produce earthquakes with magnitudes (M) up
to 7.0 and can cause extensive damage, which tends to be localized in the vicinity
of the area of slippage. Deep intraplate earthquakes occur at depths between 30
and 100 kilometers below the earth’s surface. They occur in the subducting
oceanic plate and can approach M7.5. Subduction zone earthquakes pose the
greatest hazard. They occur at the boundary between the descending oceanic
Juan de Fuca Plate and the overriding North American Plate. This area of contact,
which starts off the Oregon coast, is known as the Cascadia Subduction Zone
(CSZ). The CSZ could produce an earthquake up to 9.0 or greater.

This part of Oregon has experienced no historic earthquakes of any significance
that were centered in the region. However, the region has been shaken
historically by crustal and intraplate earthquakes and prehistorically by
subduction zone earthquakes centered outside the area (Table 3). All considered,
there is good reason to believe that the most devastating future earthquakes
would probably originate along shallow crustal faults in the region and along the
Cascadia Fault Zone. The 7.3M deep-seated intra-plate event centered near
Brookings in 1873 was probably felt throughout Southwest Oregon 4 (Table 4),
however there have been no intraplate events in the region’s history. The 1993
Klamath Falls earthquake was felt in the region, but no damage was reported.

Earthquake associated hazards include severe ground shaking, liquefaction of
fine-grained soils, and landsliding. The severity of these effects depend on several
factors, including the distance from the earthquake source, the ability of soil and
rock to conduct seismic energy and the degree (angle) and composition of slope
materials.

Earthquakes produced through volcanic activity could reach magnitudes of M5.2.
However the Cascade volcanoes are some distance away from populated centers,
which tends to lessen the concern.

Since Oregon adopted the International Building Code 2003 (IBC 2003), it no
longer uses the seismic zones to define the hazard. The IBC 2003 uses the maps
from the USGS earthquake program, which depict a much more accurate spatial
distribution of the hazard. The old Uniform Building Codes (UBC) maps displayed
the hazard as spatially changing along county boundaries.
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TABLE 4. SIGNIFICANT EARTHQUAKES

DATE LOCATION MAGNITUDE REMARKS
(M)
Approximate Offshore, Probably Based on studies of earthquake
Years Cascadia 8-9 and tsunami at Willapa Bay,
1400 BCE* Subduction Washington. These are the mid-
1050 BCE Zone p_omts of the age ranges for these
Six events.
600 BCE
400
750
900
January, 1700 Offshore, Approximately | Generated a tsunami that struck
Cascadia 9.0 Oregon, Washington, and Japan;
Subduction destroyed Native American villages
Zone along the coast
November, 1873 | Brookings area | 7.3 Chimneys fell at Port Orford, Grants
Pass, and Jacksonville. No
aftershocks. Origin probably Gorda
block of the Juan de Fuca plate.
Intraplate event
March, 1993 Scotts Mills 5.6 $28 million in damage. Damage to
homes, schools, businesses, state
buildings (Salem). Crustal Event
(FEMA-985-DR-OR)
September, 1993 | Klamath Falls 5.91t06.0 Two earthquakes causing two

deaths and extensive damage. $7.5
million in damage to homes,
commercial, and government
buildings. Crustal event
(FEMA-1004-DR-OR)

Source: lvan Wong and Jacqueline D.J. Bolt, November 1995, “A Look Back at Oregon’s
Earthquake History, 1841-1994", Oregon Geology, pp. 125-139.

Notes: * BCE: Before the Common Era

Probability

Scientists estimate the chance in the next 50 years of a great subduction zone
earthquake is between 10 and 20 percent, assuming that the recurrence is on the
order of 400 +/- 200 years. These events are estimated to have an average
recurrence interval between 500 and 600 years, although the time interval
between individual events ranges from 150 to 1000 years. The last CSZ event
occurred approximately 300 years ago.

Establishing a probability for crustal earthquakes is more difficult given the lack of
historic events in the region. Earthquakes generated by volcanic activity in
Oregon’s Cascade Range are possible, but likewise unpredictable.

The probability that Region 4 will experience earthquakes is depicted in Table 5
below. These scores are based on an analysis of risk conducted by county
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emergency program managers, usually with the assistance of a team of local
public safety officials.

The probability scores below address the likelihood of a future major emergency
or disaster within a specific period of time, as follows:

High = One incident likely within a 10 to 35 year period.
Moderate = One incident likely within a 35 to 75 year period.
Low = One incident likely within a 75 to 100 year period.

TABLE 5. Probability Assessment of Earthquake

Douglas (Inland)  Jackson Josephine

Probability L M M
Source: Oregon Emergency Management, November 2008, County Hazard Analysis
Scores.

Vulnerability

Region 4 is especially vulnerable to earthquake hazards because much of the area
is susceptible to earthquake-induced landslides, liquefaction, and/or strong
ground shaking.

In 2007, DOGAMI completed a rapid visual screening (RVS) of educational and
emergency facilities in communities across Oregon, as directed by the Oregon
Legislature in Senate Bill 2 (2005). RVS is a technique used by the Federal
Emergency Management Agency (FEMA), known as FEMA 154, to identify,
inventory, and rank buildings that are potentially vulnerable to seismic events.
DOGAMI surveyed a total of 3,349 buildings, giving each a ‘low,” ‘moderate,’
‘high,’ or ‘very high’ potential of collapse in the event of an earthquake. Itis
important to note that these rankings represent a probability of collapse based on
limited observed and analytical data and are therefore approximate rankings.? To
fully assess a building’s potential of collapse, a more detailed engineering study
completed by a qualified professional is required, but the RVS study can help to
prioritize which buildings to survey.

Table 6 below shows the number of buildings surveyed in each county with their
respective rankings.

% State of Oregon Department of Geologic and Mineral Industries, Implementation
of 2005 Senate Bill 2 Relating to Public Safety, Seismic Safety and Seismic
Rehabilitation of Public Building, May 22, 2007, iv.
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TABLE 6. REGION 4 BUILDING COLLAPSE POTENTIAL

Level of Collapse Potential

County Low (< 1%) | Moderate (>1%) | High (>10%) Very High (100 %)
Douglas* | 74 45 40 10

Jackson 139 13 87 22

Josephine | 37 15 16 1

Source: DOGAMI 2007. Open File Report 07-02. Statewide Seismic Needs Assessment
Using Rapid Visual Assessment.

*Does not include the Douglas County coastal communities of Gardiner,
Reedsport, and Winchester Bay which are addressed in the Region 1 Profile.

The Oregon Department of Geology and Mineral Industries (DOGAMI) has also
developed two earthquake loss models for Oregon based on the two most likely
sources of seismic events: (1) the Cascadia Subduction Zone (CSZ), and (2)
combined crustal events (500-year Model). Both models are based on HAZUS, a
computerized program, currently used by the Federal Emergency Management
Agency (FEMA) as a means of determining potential losses from earthquakes. The
CSZ event is based on a potential 8.5 earthquake generated off the Oregon coast.
The model does not take into account a tsunami, which probably would develop
from the event.

The 500-Year crustal model does not look at a single earthquake (as in the CSZ
model); it encompasses many faults, each with a 10% chance of producing an
earthquake in the next 50 years. The model assumes that each fault will produce
a single “average” earthquake during this time. Neither model takes unreinforced
masonry buildings into consideration

DOGAMI investigators caution that the models contain a high degree of
uncertainty and should be used only for general planning purposes.
Despite their limitations, the models do provide some approximate
estimates of damage. Results are found in Tables 7-8.

TABLE 7. PROJECTED DOLLAR LOSSES BASED ON A M8.5
SUBDUCTION EVENT AND A 500-YEAR MODEL

GREATEST
GREATEST ABSOLUTE
ABSOLUTE LOSS IN
LOSS IN THOUSANDS
ECONOMIC BASE | THOUSANDS (1999)
LOSS IN (1999) FROM A 500-YEAR
REGION 4 THOUSANDS FROM AN 8.5 CSZ | (CRUSTAL)
COUNTIES (1999) EVENT EVENT
DOUGLAS $4,631,000 $275,000 $546,000
JACKSON $7,829,000 $538,000 $1,191,000
JOSEPHINE $3,240,000 $593,000 $848,000

Source: DOGAMI, 1999, Special Publication 29: Earthquake Damage in Oregon.
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TABLE 8. ESTIMATED LOSSES ASSOCIATED WITH TWO EARTHQUAKE SCENARIOS!

ESTIMATED LOSSES: 8.5 CSZ EVENT

ESTIMATED LOSSES: 500-YEAR MODEL

COUNTIES DOUGLAS | JACKSON | JOSEPHINE DOUGLAS JACKSON JOSEPHINE
INJURIES 151 428 418 294 930 585
DEATHS 2 8 7 4 18 11
DISPLACED 255 650 573 534 1,458 872
HOUSEHOLDS
ECON LOSSES $275 million | $538 $593 million $546 million $1.2 billion | $847 million
FOR BUILDINGS? million
OPERATIONAL “DAY
AFTER” THE QUAKE3
Fire Stations 66% 75% 22% N/A N/A N/A
Police Stations 57% 62% 45% N/A N/A N/A
Schools 44% 70% 34% N/A N/A N/A
Bridges 74% 84% 73% N/A N/A N/A
ECONOMIC LOSSES TO
Highways $43 million $10 million | $16 million $69 million $34 million | $29 million
Airports $5 million $2 million $5 million $9 million $8 million $10 million
Communications $7 million $2 million $4 million $12 million $9 million $8 million
DEBRIS GENERATED 222 434 476 411 889 614

(THOUSANDS OF
TONS)

Source: DOGAMI, 1999, Special Paper 29: Earthquake Damage in Oregon.
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Table 8 Notes:

1Every part of Oregon is subject to earthquakes. The 500-year model is an attempt to
quantify the risk across the state. The estimate does not represent a single earthquake.
Instead, the 500-year model includes many faults, each with a 10% chance of producing an
earthquake in the next 50 years. The model assumes that each fault will produce a single
“average” earthquake during this time. More and higher magnitude earthquakes than used
in this model may occur. (DOGAMI, 1999).

*There are numerous un-reinforced masonry structures (URMSs) in Oregon, the currently
available default building data does not include any URMs. Thus, the reported damage and
loss estimates may seriously under-represent the actual threat” (page 126 — 1998,
DOGAMI)

®Because the 500-year model includes several earthquakes, the number of facilities operational the
“day after” cannot be calculated.

The region’s vulnerability to earthquakes is depicted in Table 9 below. These
scores are based on an analysis of risk conducted by county emergency program
managers, usually with the assistance of a team of local public safety officials.

The vulnerability scores address the percentage of population or region assets
likely to be affected by a major emergency or disaster, as follows:

High = More than 10% affected
Moderate = 1-10% affected

Low = Less than 1% affected

TABLE 9. Vulnerability Assessment of Earthquake

Douglas (Inland) Jackson Josephine

Vulnerability H H H

Source: Oregon Emergency Management, November 2008, County Hazard Analysis
Scores.
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FIRES IN THE WILDLAND/URBAN INTERFACE

Characteristics and Brief History

Oregon has a very lengthy history of fire in the undeveloped wildlands and in the
developing urban/wildland interface. In recent years, the cost of fire suppression
has risen dramatically; a large number of homes have been threatened or burned,
more fire fighters have been placed at risk, and fire protection in wildland areas
has been reduced. These factors have prompted the passage of Oregon Senate
Bill (SB) 360 (Forestland / Urban Interface Protection Act, 1997). This bill: (1)
establishes legislative policy for fire protection, (2) defines urban/wildland
interface areas for regulatory purposes, (3) establishes standards for locating
homes in the urban/wildland interface, and (4) provides a means for establishing
an integrated fire protection system.

Table 10 below describes some of the more noteworthy fires in Oregon’s history.
Table 11 describes more recent fires that occurred in the urban/wildland
interface.

State of Oregon Natural Hazards Mitigation Plan February 2012
Emergency Management Plan Region 4: Southwest Oregon HA R4-10



TABLE 10. SIGNIFICANT WILDFIRES

Name of Acres
Year Fire Counties Burned Remarks
1987 | Bland Douglas 10,300 Near Canyonville; 2 structures
Mountain lost
1987 | Silver Southern 97,000
Coast
Range
1992 | East Evans Jackson 10,135 4 structures lost
Creek
1994 | Hull Jackson 8,000 1 life and 44 structures were
Mountain lost. The fire was an act of
arson.
1994 | Sprignett Jackson 1,631 Arson
Butte
2000 | Antioch road | Jackson 376
2002 | Squires Jackson 3,125
Peak/Wall
Creek
2002 | Timbered Jackson 27,111
Rock
2002 | Biscuit Curry, 500,000 | Estimated to be one of Oregon's
Josephine largest in recorded history, the
Biscuit Fire encompassed most
of the Kalmiopsis Wilderness.
2003 | Cove Road Jackson 700 Three miles east of Ashland
*excerpted from State Plan,
2006
2008 | Doubleday Jackson 1,244 Threatened Butte Falls

Source: Brian Ballou, August 2002, A Short History of Oregon Wildfires, Oregon Department
of Forestry, unpublished; and Oregon Emergency Management, State Natural Hazard
Mitigation Plan, 2003, Wildland/Urban Interface chapter.Source: State Interagency Hazard
Mitigation Team (2006). The state of Oregon Natural Hazards Mitigation Plan. Available
from http://www.oregonshowcase.org/index.cfm?mode=stateplan

Note: This list is representative of a lengthy wildfire history. There have been many fires,
named and unnamed. Statistics differ, depending on the source.

February 2012
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TABLE 11: SIGNIFICANT INTERFACE FIRES

YEAR | NAME OF LOCATION DAMAGE REMARKS
FIRE
1992 | Sage Flat Deschutes Co. 5 homes destroyed
Evans (near Sisters) 10,000 ac. burned. Four | $8 million
Creek Jackson Co. (near | homes destroyed suppression costs
Lone Pine | Rogue River) 31,000 ac. burned. Three
Klamath Co. (near | homes destroyed
Chiloquin)
1994 | Hull Jackson Co. (near | 8,000 ac. burned. 8 1 fatality
Mountain Sams Valley) homes, 36 out buildings
destroyed.
Source: Ballou, Brian, 2002, Oregon Department of Forestry, A Short History of Oregon’s Wildfires,
Unpublished.
Probability

The natural ignition of forest fires is primarily a function of weather and fuel.
Human-caused fires add another dimension to probability. Dry and diseased
forests can be mapped accurately and some statement can be made about the
probability of lightening strikes. Each forest is different and consequently has
different probability / recurrence estimates.

This document defines wildfire as an uncontrolled burning of forest, brush, or
grassland. Wildfire always has been a part of these ecosystems, sometimes with
devastating effects. Table 9 provides an overview of some of Oregon’s most
devastating wildfires. Wildfires result from natural causes (e.g., lightening strikes),
a mechanical failure (Oxbow Fire), or they are human-caused (unattended
campfire, debris burning, or arson). The severe fire season of 1987 resulted in a
record setting mobilization of firefighting resources. Most wildfires can be linked
to human carelessness.

The intensity and behavior of wildfire depends on a number of factors including
fuel, topography, weather, and density of development. There are a number of
often-discussed strategies to reduce the negative impacts of these phenomena.
They include land-use regulations, management techniques, site standards,
building codes, and a recently passed Oregon Forestland-Urban Interface Fire
Protection Act (1997). All of these things have a bearing on a community’s ability
to prevent, withstand, or recover from a wildfire event.

The probability that Region 4 will experience fires in interface areas is depicted in
Table 12 below. These scores are based on an analysis of risk conducted by
county emergency program managers, usually with the assistance of a team of
local public safety officials.

The probability scores below address the likelihood of a future major emergency
or disaster within a specific period of time, as follows:

High = One incident likely within a 10 to 35 year period.
Moderate = One incident likely within a 35 to 75 year period.
Low = One incident likely within a 75 to 100 year period.

State of Oregon Natural Hazards Mitigation Plan February 2012
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TABLE 12. Probability Assessment of Wildfire

Douglas (Inland) Jackson Josephine

Probability H H H

Source: Oregon Emergency Management, November 2008, County Hazard Analysis
Scores.

Vulnerability

An understanding of risk begins with the knowledge that wildfire is a natural part
of forest and grassland ecosystems. Past forest practices included the suppression
of all forest and grassland fires. This practice, coupled with hundreds of acres of
dry brush or trees weakened or killed through insect infestation, has fostered a
dangerous situation. Present state and national forest practices include the
reduction of understory vegetation through thinning and prescribed (controlled)
burning.

Each year a significant number of people build homes within or on the edge of the
forest (urban/wildland interface), thereby increasing wildfire hazards. In Oregon,
there are about 240,000 homes worth around $6.5 billion within the
urban/wildland interface. Such development has greatly complicated firefighting
efforts and significantly increased the cost of fire suppression.

Many Oregon communities (incorporated and unincorporated) are within or abut
areas subject to serious wildfire hazards. These communities have been
designated “Interface Communities” and include those in Table 13.

A detailed community inventory of factors that affect vulnerability is important in
assessing risk and is beyond the scope of the statewide assessment.

When assessing the risks from natural hazards, established mitigation practices
already provide benefits in reduced disaster losses. It is important for
communities to understand the benefits of past mitigation practices when
assessing their risks, being mindful of opportunities to further reduce losses.

Possible mitigation practices include:

Identify and map current hazardous forest conditions such as fuel,
topography, etc.;

Identify forest / urban interface communities - List of interface
communities, Federal Register, 08/17/01. V. 66, N. 160;

Identify and map Forest Protection Districts;

Identify and map water sources;

Implement effective addressing system in rural forested area;
Clearly mark evacuation routes;

Identify and locate seasonal forest users. Initiate information program
through schools, summer camps, forest camping grounds, lodges, etc;

Identify and map bridges that can (and can not) support the weight of
emergency vehicles. This is a basic requirement for fire suppression;

February 2012 Natural Hazards Mitigation Plan State of Oregon
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Form committees to implement Oregon Senate Bill 360. This is required
in Oregon Senate Bill 360;

Create road standards in interface areas to reflect fire suppression
needs. Roads must be wide enough for fire suppression vehicles to turn
around. Road grades cannot be too steep for large, heavy vehicles.

TABLE 13. REGION 4 INTERFACE COMMUNITIES

COUNTIES

Douglas Jackson Josephine
Ash Valley Idleyld Park | Antelope Creek | Galice
Azalea Lelomo Lake | Applegate Grants Pass
Camas Valley | Lookingglass | Ashland lllinois Valley
Canyonville Myrtle Creek | Butte Falls Merlin
Curtin Oakland Colestin Murphy
Days Creek Rice Hill Crow Foot Oregon Caves
Diamond Lake | Riddle Elk Creek Selma
Dillard Roseburg Gold Hill Sunny Valley
Dixonville Steamboat Green Springs Wilderville
Drain Sutherlin Jacksonville Williams
Dry Creek Tenmile Lake Creek Wolf Creek
Elkton Tiller Medford
Fair Oaks Toketee Prospect
Glenbrook Tri City Rogue River
Glendale Umpqua Sams Vallet
Glide Union Gap Shady Cove
Green Acres Wilber Trail
Winston Wolf Creek Union Creek
Yoncalla Upper Applegate

Wimer

Source: August 17, 2001, Federal Register, V.66, N. 160.
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The region’s vulnerability to fires is depicted in Table 14 below. These scores are
based on an analysis of risk conducted by county emergency program managers,
usually with the assistance of a team of local public safety officials.

The vulnerability scores address the percentage of population or region assets
likely to be affected by a major emergency or disaster, as follows:

High = More than 10% affected
Moderate = 1-10% affected

Low = Less than 1% affected

TABLE 14. Vulnerability Assessment of Wildfire

Douglas (Inland) Jackson Josephine

Vulnerability H L M

Source: Oregon Emergency Management, November 2008, County Hazard Analysis
Scores.
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FLOOD

Characteristics and Brief History

A number of large floods have been recorded in Southwest Oregon, many of
which were very destructive. Recurrence is virtually assured, especially since
some areas at risk are rapidly urbanizing. This region has the distinction of having
two major rivers (the Umpqua and Rogue Rivers) that have their origin in the
Cascade Mountains and continue to flow through the Coast Range to the Pacific
Ocean. Their headwaters receive an abundance of mountain snow; at lower
elevations they may receive runoff from intense Pacific storms, which are not
uncommon in western Oregon. A combination of rapidly melting snow and
intense rain can produce disastrous flood conditions. Table 15 lists some
significant floods that affected southwest Oregon communities. Table 16 includes
tributary streams that also have produced disastrous floods.

The physical beauty of the area has attracted a large number of people to various
stream valleys, where they are placed at risk despite fairly stringent National
Flood Insurance Program (NFIP) requirements. This is somewhat offset by
Oregon’s land-use program which generally prohibits the subdivision of farm and
forestland for residential purposes.

State of Oregon Natural Hazards Mitigation Plan February 2012
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TABLE 15. SIGNIFICANT FLOODS

DATE LOCATION CHARACTERISTICS TYPE
OF
FLOOD
03/1931 | Western Oregon Wet, mild weather. Bridges and homes | Rain on
destroyed snow
(ROS)
10/1950 | Southwest Oregon | Severe flooding in Region 4. Six ROS
fatalities. Bridges and roads destroyed
01/1962 | Western Oregon Heavy rain (3” —4” in Rogue Valley); ROS
84 people Evacuated. Great loss of
farmland.
12/1964 | Entire State Infamous '64 flood that has become ROS
an Oregon benchmark. Record flows
on Rogue and Umpqua rivers.
01/1974 | Western Oregon Series of storms with mild ROS
temperatures; large snowmelt with
rapid runoff.
01/1986 | Entire State Significant flooding in western Oregon | Snow
attributable to warm, intense rain melt
(SM)
01/1990 | Western Oregon Significant flooding in western Oregon | ROS
11/1996 | Entire State Tropical air mass; Intense rain; ROS
landslides; power outages.
(FEMA-1149-DR-OR)
12/1996 | Entire State Mild weather continues. Severe ROS
flooding in Ashland. FEMA
declaration. (FEMA-1160-DR-OR)
12/2005 | Douglas, Jackson, | $2,840,000 *damage estimate
Josephine includes areas outside of Region 4
Counties
6/2006 Jackson Heavy Rain brought flash flooding to Riverine
Jacksonville, but no reported
damages.
8/2007 Jackson Heavy rains caused flash flooding Riverine
near Ashland, no major estimated
damages.

Source: Taylor, George and Raymond Hatton, 1999, The Oregon Weather Book; Hazards &
Vulnerability Research Institute (2007). The Spatial Hazard Events and Losses Database for
the United States, Version 5.1 [Online Database]. Columbia, SC: University of South

Carolina. Available from http://www.sheldus.org ;

National Climatic Data Center, Storm Events, available at http://www4.ncdc.noaa.gov/cgi-
win/wwecgi.dll?wwEvent~Storms
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TABLE 16. PRINCIPAL FLOOD SOURCES IN REGION 4

REGION 4 COUNTIES

DOUGLAS (Non-Coastal)

JACKSON

JOSEPHINE

N & S Umpgqua Rivers and
Tributaries

Rogue River and Tributaries

Rogue River and Tributaries

Scholfield Cr

Deer Cr

N&S Myrtle Creeks
Cow Cr

Newton Cr

Jump Off Joe Cr
Louse Cr
Waters Cr
Applegate River
Slate Cr

Murphy Cr
lllinois Cr

East and West Forks of the
lllinois River

Deer Cr

Lazy Cr
Larson Cr
Griffin Cr
Pleasant Cr
Foots Cr
Little Butte Cr
Lone Pine Cr
Lassen Dr
Crooked Cr
Daisy Cr
Evans Cr
Wagner Cr
Ashland Cr
Colman Cr
Clay Cr

Bear Cr

Sources: FEMA, April 21, 1999, Douglas County Flood Insurance Study (FIS9; and FEMA, May 15,
2002, Jackson County FIS; and FEMA, Sept 27, 1991, Josephine County FIS.

Probability

The Federal Emergency Management Agency (FEMA) has mapped most flood-
prone streams in Oregon. The maps depict the 1% flood (100-year) upon which
the National Flood Insurance Program is based. All of the Region 4 counties have
Flood Insurance Rate Maps (FIRM); however, some of the maps are old and could
be outdated. The FIRM maps were issued at the following times:

Douglas, April 21, 1999;

Jackson May 15, 2002;

Josephine, September 27, 1991.

A cursory examination of Table 12 above provides some indication of flooding in
Region 4. Significant flooding occurs approximately every 10-15 years, and flood
losses continue to be high.

The probability that Region 4 will experience floods is depicted in Table 17 below.
These scores are based on an analysis of risk conducted by county emergency
program managers, usually with the assistance of a team of local public safety

officials.

The probability scores below address the likelihood of a future major emergency
or disaster within a specific period of time, as follows:

High = One incident likely within a 10 to 35 year period.

State of Oregon
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Moderate = One incident likely within a 35 to 75 year period.
Low = One incident likely within a 75 to 100 year period.

TABLE 17. Probability Assessment of Flooding

Douglas (Inland) Jackson Josephine

Probability H H H
Source: Oregon Emergency Management, November 2008, County Hazard Analysis
Scores.

Vulnerability

The region’s vulnerability to floods is depicted in Table 18 below. These scores
are based on an analysis of risk conducted by county emergency program
managers, usually with the assistance of a team of local public safety officials.

The vulnerability scores address the percentage of population or region assets
likely to be affected by a major emergency or disaster, as follows:

High = More than 10% affected
Moderate = 1-10% affected

Low = Less than 1% affected

TABLE 18. Vulnerability Assessment of Flooding

Douglas (Inland) Jackson Josephine

Vulnerability H L M
Source: Oregon Emergency Management, November 2008, County Hazard Analysis
Scores.
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LANDSLIDE / DEBRIS FLOW

Characteristics and Brief History

Landslides and debris flows always have and always will shape Oregon’s
landscape. Landslides become problematic, however, when people place
buildings and infrastructure in harm’s way. Additionally, development practices
can cause or contribute to the severity of landslides.

There are several categories of landslides, based on configuration (slide
mechanism), slide materials, and rate of movement. Some slides are ancient,
deep-seated, and slow moving. Others move rapidly as a mass of rock, mud, and
large woody debris. All can be problematic when in the vicinity of buildings and
infrastructure. Fast-moving landslides, or debris flows, occur throughout Oregon,
but are especially noteworthy in the Cascade and Coast Ranges.

Debris flows (mudslides, mudflows, debris avalanches) are a common type of
rapidly moving landslide that generally occur during intense rainfall on previously
saturated ground. They usually begin on steep hillsides as slumps or slides that
liquefy, accelerate to speeds as great as 35 mph or more, and flow down slopes
and channels onto gently sloping ground. Their consistency ranges from watery
mud to thick, rocky, mud-like wet cement, dense enough to carry boulders, trees,
and automobiles. Debris flows from different sources can combine in canyons and
channels, where their destructive power is greatly increased. In general, slopes
that are over 25% or have a history of landslides might signal a landslide problem.

In recent events, particularly noteworthy landslides accompanied storms in 1964,
1982, 1966, and 1996. Two major landslide producing winter storms occurred in
Oregon during November 1996. Intense rainfall on recently and past logged land
as well as previously un-logged areas triggered over 9,500 landslides and debris
flows that resulted directly or indirectly in eight fatalities. Highways were closed
and a number of homes were lost. The fatalities and losses resulting from the
1996 landslide events brought about the passage of Oregon Senate Bill 12, which
set site development standards, authorized the mapping of areas subject to
rapidly moving landslides and the development of model landslide (steep slope)
ordinances.

Counties with the highest percentage of reported landslides are: Lane (24%),
Douglas (11%), Linn (10%), Tillamook (9%), Lincoln (8%), and Multnomah (7%).°
Table 19 describes the history of more significant landslides and debris flows in
the area.

8 Hofmeister, YEAR, Slope Failures in Oregon; and DOGAMI, 2000, Special Paper 34.
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TABLE 19. NOTABLE LANDSLIDES / DEBRIS FLOW EVENTS IN
REGION 4

DATE INCIDENT

01/1974 | Nine employees working in a telephone building were killed when the
building was pushed by a mudslide into Canyon Creek near Canyonville

02/1996 | Heavy rains and rapidly melting snow contributed to hundreds of landslides /
debris flows across the state. Many occurred on clear cuts that damaged
logging roads

11/1996 | Heavy rain triggered mudslides in Lane and Douglas counties; eight fatalities
and several injuries in Douglas County

Source: George Taylor and Ray Hatton, 1999. The Oregon Weather Book; Oregon
Department of Transportation Emergency Operations Plan, October, 2002.

Probability

The probability of rapidly moving landslide occurring depends on a number of
factors; these include steepness of slope, slope materials, local geology,
vegetative cover, human activity, and water. There is a strong correlation
between intensive winter rainstorms and the occurrence of rapidly moving
landslides (debris flows); consequently, the Oregon Department of Forestry tracks
storms during the rainy season, monitors rain gages and snow melt, and issues
warnings as conditions warrant. Given the correlation between precipitation /
snow melt and rapidly moving landslides, it would be feasible to construct a
probability curve. The installation of slope indicators or the use of more advanced
measuring techniques could provide information on slower moving slides.

Table 19 describes significant landslide events. Though not all of those listed
occurred in Region 4, they are indicative of the type of event that could be
expected there.

The probability that Region 4 will experience landslides is depicted in Table 20
below. These scores are based on an analysis of risk conducted by county
emergency program managers, usually with the assistance of a team of local
public safety officials.

The probability scores below address the likelihood of a future major emergency
or disaster within a specific period of time, as follows:

High = One incident likely within a 10 to 35 year period.
Moderate = One incident likely within a 35 to 75 year period.
Low = One incident likely within a 75 to 100 year period.

In some cases, counties either did not rank the hazard or did not find it to be a
significant concern. These cases are noted with a dash (-) in the table below.
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TABLE 20. Probability Assessment of Landsides

Douglas (Inland) Jackson  Josephine

Probability H H -

Source: Oregon Emergency Management, November 2008, County Hazard Analysis
Scores.

Vulnerability

The region’s vulnerability to landslides is depicted in Table 21 below. These
scores are based on an analysis of risk conducted by county emergency program
managers, usually with the assistance of a team of local public safety officials.

The vulnerability scores address the percentage of population or region assets
likely to be affected by a major emergency or disaster, as follows:

High = More than 10% affected

Moderate = 1-10% affected

Low = Less than 1% affected

In some cases, counties either did not rank the hazard or did not find it to be a

significant concern. These cases are noted with a dash (-) in the table below.

TABLE 21. Vulnerability Assessment of Landsides

Douglas Jackson Josephine
(Inland)
Vulnerability M L -
Source: Oregon Emergency Management, November 2008, County Hazard Analysis
Scores.
State of Oregon Natural Hazards Mitigation Plan February 2012
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VOLCANO-RELATED HAZARDS

Characteristics and Brief History

The eastern boundary of Douglas and Jackson counties coincide with the
crest of the Cascade Mountains, a volcanic range. The Cascade Mountains
are still active as has been demonstrated by Mt. St. Helens in Washington
State. Volcanic activity in the Cascades will continue, but questions
regarding how, to what extent, and when, remain. In short, both counties
are at some risk from volcano-associated hazards however remote.
Josephine County is west of the Cascade Mountains and is not subject to
the same risks.

The history of volcanic activity in the Cascade Range is contained in its geologic
record; the age of the volcanoes vary considerably. Some lava flows on
Washington’s Mt. Rainier are thought to be older than 840,000 years; Mt. Saint
Helens erupted in May 1980, and continues to be active. In short, all of the
Cascade volcanoes are characterized by long periods of quiescence and
intermittent activity. These characteristics make predictions, recurrence intervals,
or probability very difficult to ascertain.

Southwest Oregon communities are close to several prominent volcanic peaks,
one of which is a National Park (Crater Lake). The other peaks include Mt. Bailey
(elevation 8,363 ft.), Mt. Thielsen (9,182 ft.), and Mt. McLaughlin (9,495 ft.). Of
the three, Crater Lake (6,178 ft.) may pose the greatest risk. It is a caldera and
the remnant of a mountain (Mt. Mazama) that probably had an elevation
between 10,800 and 12,000 ft. The massive eruption, which produced the
caldera, took place about 7,700 years ago (fairly recently in terms of geological
time). The long history at Mt. Mazama strongly suggests that this volcanic center
will be active in the future®. The presence of the lake means that any future
eruption likely will be violent; there are many examples of explosive activity
brought about by magma coming into contact with water.

Douglas and Jackson counties should consider the impact of volcano-related
activity on small mountain communities, tourist attractions (e.g., Crater Lake)
dams, reservoirs, and highways. These counties also should consider probable
impacts on the local economy (e.g., wood products, tourism and recreation).

Probability

There is virtually no risk from volcanoes in Josephine County, other than the
possibility of ash fall. Ash fall could come from several sources in the Cascade
Range, including Mt. Shasta in California or Crater Lake in Oregon. The probability
of ash fall totaling 1 cm or more in Josephine County, from any Cascade volcano,
is about 1 in 10,000; Douglas and Jackson counties are at greater risk. The
probability of a 1 cm or greater ash fall varies between 1 in 5,000 to 1 in 10,000°.

The United States Geologic Survey (USGS) has addressed volcanic hazards in the
Crater Lake region and has prepared a map depicting the areas at greatest risk;

* United States Geologic Survey (USGS) Open File Report 97-487, p. 7.
® USGS Open File Report 97-513, p.9.
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this map shows the park itself in the greatest risk category. In Douglas County,
the upper reaches of the Umpqua and Clearwater rivers are subject to volcano-
associated hazards, as is the Highway 62 corridor in Jackson County®.

Based on the total number of eruptive episodes in the past 100,000 years, the
average recurrence interval in the Crater Lake area is about 10,000 years. The
annual probability of an eruption then, is about one in 10,000; the 30-year
probability is about 1 chance in 330.” The probability of an event is summarized
in Table 22 below for each of the counties in Region 4.

TABLE 22. PROBABILITY OF VOLCANO-RELATED HAZARDS

Volcano Related Douglas Josephine Jackson Remarks
Hazards

Tephra (volcanic ash) | 1in 5,000to | 1in 10,000 | 1in 5,000 OFR 97-513

(annual probability of | 1 in 10,000 tolin

1cm or more 10,000

accumulation from

eruptions throughout

the Cascade Range)

Lahar Source: No Risk Source: OFR 97-487
Crater Lake Crater Lake

Lava flow No Risk No Risk No Risk OFR 97-487

Debris flow / No Risk No Risk Source: OFR 97-487

avalanche Crater Lake

Pyroclastic flow Source: No data Source: OFR 97-487
Crater Lake available Crater Lake

Source: USGS Open File Reports 97-487 and 97-513

The probability that Region 4 will experience volcanic activity is depicted in Table
23 below. These scores are based on an analysis of risk conducted by county
emergency program managers, usually with the assistance of a team of local

public safety officials.

The probability scores below address the likelihood of a future major emergency
or disaster within a specific period of time, as follows:

High = One incident likely within a 10 to 35 year period.

Moderate = One incident likely within a 35 to 75 year period.

Low = One incident likely within a 75 to 100 year period.

In some cases, counties either did not rank the hazard or did not find it to be a

significant concern. These cases are noted with a dash (-) in the table below.

®UsGs Open File Report 97-487, Plate 1
"usGs Open File Report 97-487, p.13.
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TABLE 23. Probability Assessment of Volcano Related Hazards

Douglas (Inland) Jackson Josephine

Probability - L -

Source: Oregon Emergency Management, November 2008, County Hazard Analysis

Scores.

Vulnerability

The region’s vulnerability to volcano-related hazards is depicted in Table 24
below. These scores are based on an analysis of risk conducted by county
emergency program managers, usually with the assistance of a team of local
public safety officials.

The vulnerability scores address the percentage of population or region assets
likely to be affected by a major emergency or disaster, as follows:

High = More than 10% affected

Moderate = 1-10% affected

Low = Less than 1% affected

In some cases, counties either did not rank the hazard or did not find it to be a

significant concern. These cases are noted with a dash (-) in the table below.

TABLE 24. Vulnerability Assessment of Volcano Related

Hazards
Douglas (Inland) Jackson Josephine
Vulnerability - L -
Source: Oregon Emergency Management, November 2008, County Hazard Analysis
Scores.
February 2012 Natural Hazards Mitigation Plan State of Oregon
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WINDSTORMS

Characteristics and Brief History

Extreme winds (other than tornadoes) are experienced in all of Oregon’s eight
regions. The most persistent high winds occur along the Oregon Coast and the
Columbia River Gorge; consequently these areas have special building code
standards. An historic overview of other significant windstorms in Oregon would
include the following (Table 25).

Tornadoes have not been recorded in Jackson, Josephine, or non-coastal
Douglas counties.

TABLE 25. SIGNIFICANT WINDSTORMS

DATE AFFECTED CHARACTERISTICS
AREA
Apr., Western Unofficial wind speeds reported at 78 mph. Damage to fruit
1931 Oregon orchards and timber.
Nov. 10- | Statewide Widespread damage; transmission and utility lines; Wind speed
11,1951 40-60 mph; Gusts 75-80 mph
Dec., Statewide Wind speed 60 mph in Willamette Valley. 75 mph gusts. Damage
1951 to buildings and utility lines.
Dec., Statewide Wind speeds 55-65 mph with 69 mph gusts. Considerable
1955 damage to buildings and utility lines
Nov., Statewide Wind speeds at 51 mph with 71 mph gusts. Every major highway
1958 blocked by fallen trees
Oct., Statewide Columbus Day Storm; Oregon’s most destructive storm to date.
1962 116 mph winds in Willamette Valley. Estimated 84 houses
destroyed, with 5,000 severely damaged. Total damage
estimated at $170 million
Mar., Most of Greatest damage in Willamette Valley. Homes and power lines
1971 Oregon destroyed by falling trees. Destruction to timber in Lane Co.
Nov., Most of Highest winds since 10/62. Wind speed 71 mph in Salem.
1981 Oregon Marinas, airports and bridges severely damaged
Jan., Statewide Heavy rain with winds exceeding 75 mph. Significant damage.
1990 One fatality
Dec., Statewide Followed path of Columbus Day Storm. Wind speeds 62 mph in
1995 Willamette Valley. Damage to trees (saturated soil a factor) and
homes
Nov., Western Wind speed 52 mph in Willamette Valley. Trees uprooted.
1997 Oregon Considerable damage to small airports.

Source: Taylor, George H., and Ray Hatton. (1999), The Oregon Weather Book. p.151-157,
Hazard Mitigation Team Survey Report, Severe Windstorm in Western Oregon, February 7,
2002 (FEMA-1405-DR-OR); Hazards & Vulnerability Research Institute (2007). The Spatial
Hazard Events and Losses Database for the United States, Version 5.1 [Online Database].
Columbia, SC: University of South Carolina. Available from http://www.sheldus.org ;
National Climatic Data Center, Storm Events, http://www4.ncdc.noaa.gov/cgi-
win/wwcgi.dlI?wwEvent~Storms.
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TABLE 25. SIGNIFICANT WINDSTORMS Cont’d

Feb., | Western Strongest storm to strike western Oregon in several years. Many
2002 | Oregon downed power lines (trees); damage to buildings; water supply
problems (lack of power). Estimated damage costs: $6.14 million

Feb., | Jackson Heavy winds caused $4,000 in damages in Jackson County.

2004 County

Dec. Douglas, High winds up to 90 mph caused $150,000 in damages in Douglas

2006 | Josephine and Josephine. The storm also impacted Coos and Curry
County Counties for a storm damage total of $300,000.

July Josephine, Severe thunderstorms with winds up to 60 mph down numerous

2007 | Jackson trees damaging vehicles and trailers. $100,000 in damage in
County Jackson County. Lightening struck the steeple of a church in

Josephine County, causing $60,000 in damages.

Source: Taylor, George H., and Ray Hatton. (1999), The Oregon Weather Book. p.151-157,
Hazard Mitigation Team Survey Report, Severe Windstorm in Western Oregon, February 7,
2002 (FEMA-1405-DR-OR); Hazards & Vulnerability Research Institute (2007). The Spatial
Hazard Events and Losses Database for the United States, Version 5.1 [Online Database].
Columbia, SC: University of South Carolina. Available from http://www.sheldus.org ;
National Climatic Data Center, Storm Events, http://www4.ncdc.noaa.gov/cgi-
win/wwcgi.dlI?wwEvent~Storms.

Probability

The recurrence interval of a windstorm on the order of the Columbus Day storm
is about 100 years (George Taylor); a windstorm on the order of the February 7,
2002 event has a 10 to 12 year recurrence interval.

The probability that Region 4 will experience windstorms is depicted in Table 26
below. These scores are based on an analysis of risk conducted by county
emergency program managers, usually with the assistance of a team of local

public safety officials.

The probability scores below address the likelihood of a future major emergency
or disaster within a specific period of time, as follows:

High = One incident likely within a 10 to 35 year period.

Moderate = One incident likely within a 35 to 75 year period.

Low = One incident likely within a 75 to 100 year period.

TABLE 26. Probability Assessment of Windstorms

Douglas Jackson Josephine*
(inland)

Probability H

- s

Source: Oregon Emergency Management, November 2008, County Hazard Analysis

Scores.

* Probability and vulnerability scores are for severe weather which combines both wind and
winter storms.
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Vulnerability

Many buildings, utilities, and transportation systems within Region 4 are
vulnerable to wind damage. This is especially true in open areas, such as natural
grasslands or farmlands. It also is true in forested areas, along tree-lined roads
and electrical transmission lines, and on residential parcels where trees have
been planted or left for aesthetic purposes. Structures most vulnerable to high
winds include insufficiently anchored manufactured homes and older buildings in
need of roof repair. The Oregon Department of Administrative Service’s inventory
of state-owned and operated buildings includes an assessment of roof conditions
as well as the overall condition of the structure. Oregon Emergency Management
has arranged this information by county.

Fallen trees are especially troublesome. They can block roads and rails for long
periods, which can affect emergency operations. In addition, up-rooted or
shattered trees can down power and/or utility lines and effectively bring local
economic activity and other essential facilities to a standstill. Much of the
problem may be attributed to a shallow or weakened root system in saturated
ground. Many roofs have been destroyed by uprooted ancient trees growing next
to a house. In some situations, strategic pruning may be the answer. Prudent
counties will work with utility companies in identifying problem areas and
establishing a tree maintenance and removal program.

The region’s vulnerability to windstorms is depicted in Table 27 below. These
scores are based on an analysis of risk conducted by county emergency program
managers, usually with the assistance of a team of local public safety officials.

The vulnerability scores address the percentage of population or region assets
likely to be affected by a major emergency or disaster, as follows:

High = More than 10% affected
Moderate = 1-10% affected

Low = Less than 1% affected

TABLE 27. Vulnerability Assessment of Windstorms

Douglas (Inland) Jackson Josephine*

Vulnerability M - H
Source: Oregon Emergency Management, November 2008, County Hazard Analysis
Scores.

* Probability and vulnerability scores are for severe weather which combines both wind and
winter storms.
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WINTERSTORM

Characteristics and Brief History

Severe winter weather in this region is characterized by extreme cold, snow, ice,
and sleet. Although such conditions may be expected in the Cascade Mountains
and eastern Oregon, they are considered to be unusual in southwestern Oregon
valleys. This is where the problem begins. Some Southwest Oregon communities
are unprepared, financially and otherwise, although outbreaks of very cold air
occur with some degree of regularity. Severe weather conditions do not last long
in lowland areas, and this is cause to relegate winter-preparedness to a low
priority. A historical summary of extreme winter conditions in this region is shown

in Table 28.

TABLE 28. SEVERE WINTERSTORMS

DATE LOCATION CHARACTERISTICS

Dec., Statewide First snow of the year covered the entire Pacific Northwest.

1861 Snowfall varied between 1 and 3 feet.

Jan., Statewide Two snow storms, each totaling 5 inches or more

1916

Jan. SW Oregon Crater Lake record snowfall up to this date: 879 inches

1932 Mtns.

Jan.- Statewide Heavy snow throughout the state

Feb.,

1937

Jan., Statewide Heaviest snowfall since 1890. Many highway closures.

1950 Considerable property damage.

Jan,, Crater Lake New annual record snowfall at Crater Lake (for 1950)

1951

Jan., Western Packed snow became ice. Many automobile accidents

1956 Oregon throughout the region

Mar., Statewide Snowfall: 3-12 inches, depending on location. More than 100

1960 snow related accidents in Marion County

Jan., Statewide Lane County surpassed old snowfall record. Eugene (Lane Co.)

1969 had a total snow depth of 47 inches. Three to $4 million in
property damage

Jan., Statewide A series of storms bringing snow, ice, wind, and freezing rain.

1980 Six fatalities.

Feb., Statewide Western valleys received between 2-4 inches of snow; Massive

1985 power failures (tree limbs broke power lines)

Source: Taylor, George and Ray Hatton, 1999, The Oregon Weather Book p.118-122.
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TABLE 28. SEVERE WINTERSTORMS Cont’d

DATE LOCATION CHARACTERISTICS

Feb., 1986 Cascades Unusually heavy snowfall

Mar., 1988 Statewide Strong winds and heavy snow

Feb., 1989 Statewide Heavy snowfall and record low temperatures.

Nov., 1989 Siskiyou Unusually heavy snowfall

Dec., 1992 Western Heavy snow. Interstate Highway closed.

Oregon
Feb., 1993 Western Record snowfall at Salem airport
Oregon

Winter 1998-9 | Statewide Series of storms. One of the snowiest winters in Oregon
history

Winter 2003-4 | Statewide The most significant winter storm in several years
brought
snowfall to most of Oregon in late December 2003.
Among the events was the largest snowstorm to hit the
Siskiyou Pass in Jackson County in a quarter century. It
shut down Interstate 5 for nearly an entire day beginning
December 28, 2003 as ODOT maintenance crews and
Oregon State Police troopers dug stranded motorists out
of snowdrifts reaching five to six feet.

Source: Taylor, George and Ray Hatton, 1999, The Oregon Weather Book p.118-122.

Source: Oregon Department of Transportation, 2008. State Natural Hazard Mitigation Plan,

Winter Storm Chapt

Probability

er.

Severe winterstorms occur about every four years. The probability that Region 4
will experience winterstorms is depicted in Table 29 below. These scores are
based on the perceptions of area emergency managers.

The probability scores below address the likelihood of a future major emergency
or disaster within a specific period of time, as follows:

High = One incident likely within a 10 to 35 year period.
Moderate = One incident likely within a 35 to 75 year period.

Low = One incident likely within a 75 to 100 year period.

TABLE 29. Probability Assessment of Winterstorms

Douglas (Inland) Jackson Josephine*

Probability M H H

Source: Oregon Emergency Management, November 2008, County Hazard Analysis

Scores.

* Probability and vulnerability scores are for severe weather which combines both wind and

winter storms.
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Vulnerability

The region’s vulnerability to winterstorms is depicted in Table 30 below. These
scores are based on the perceptions of area emergency managers.

The vulnerability scores address the percentage of population or region assets
likely to be affected by a major emergency or disaster, as follows:

High = More than 10% affected
Moderate = 1-10% affected

Low = Less than 1% affected

TABLE 30. Vulnerability Assessment of Winterstorms

Douglas (Inland) Jackson Josephine*

Vulnerability M H H

Source: Oregon Emergency Management, November 2008, County Hazard Analysis
Scores.

* Probability and vulnerability scores are for severe weather which combines both wind and
winter storms.
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REGION 4
Southwest Oregon'

State Owned Building Inventory

! Douglas (Non-Coastal), Jackson, Josephine Counties
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Region 4:; Southwest Oregon State Owned Building Inventory

Replacement

Building Name County Value Contents Value | Total Bldg Value Usage Earthquake Fire/WUI Flood Landslide Windstorm Winterstorm
Prob. | Vuln. | Prob. | Vuln. | Prob. | Vuln. | Prob. | Vuln. | Prob. | Vuln. | Prob. | Vuln.
PROCESSING PLANT Douglas 4,458,598 1,478,480 5,937,079 TREE PROCESSING L H H H H H H M H M M M
SW REGIONAL HQ Douglas 1,465,920 750,000 2,215,920 ADMINISTRATIVE L H H H H H H M H M M M
ROSEBURG ARMORY Douglas 3,158,844 5,722 3,164,566 ARMORY L H H H H H H M H M M M
REGION 3 OFFICE Douglas 7,151,026 3,575,513 10,726,539 OFFICE/ADMIN L H H H H H H M H M M M
Canyonville Maint Station Bld Douglas 953,062 476,531 1,429,593 Maintenance Station Bld L H H H H H H M H M M M
CHURCHILL HALL Jackson 6,184,200 327,748 6,511,948 ADMINISTRATION M H H L H L H L - - H H
DORMS/FOOD
CASCADE COMPLEX Jackson 21,391,370 466,478 21,857,848 CAFETERIA M H H L H L H L - - H H
LIBRARY Jackson 10,727,805 32,415,250 43,143,055 LIBRARY M H H L H L H L - - H H
VISUAL ARTS CENTER Jackson 3,135,000 453,473 3,588,473 INSTRUCTION M H H L H L H L - - H H
ASHLAND ARMORY Jackson 4,127,375 5,543 4,132,918 ARMORY M H H L H L H L - - H H
CENTRAL POINT CRIME LAB Jackson 4,429,984 10,000 4,439,984 DISTRICT 3 HQ M H H L H L H L - - H H
MEDFORD ARMORY Jackson 6,601,068 28,890 6,629,958 ARMORY M H H L H L H L - - H H
HATCHERY Jackson 1,018,490 600,000 1,618,490 FISH HATCHERY M H H L H L H L - - H H
BRITT CENTER - SOU Jackson 3,307,260 495,849 3,803,109 ADMINISTRATION M H H L H L H L - - H H
BRITT CENTER - SOU Jackson 4,904,460 0 4,904,460 ADMINISTRATION M H H L H L H L - - H H
STEVENSON UNION- SOU Jackson 4,209,975 815,331 5,025,306 DINING HALL M H H L H L H L - - H H
STEVENSON UNION- SOU Jackson 9,755,955 0 9,755,955 STUDENT ACTIVITIES M H H L H L H L - - H H
TAYLOR HALL-SOU Jackson 7,079,325 91,132 7,170,457 INSTRUCTION/ADMIN M H H L H L H L - - H H
SUSANNE HOMES HALL-SOU Jackson 4,307,930 20,235 4,328,165 RESIDENCE HALL M H H L H L H L - - H H
COMPUTER SERVICES-SOU Jackson 5,487,405 2,156,187 7,643,592 INSTRUCTION/ADMIN M H H L H L H L - - H H
INSTRUCTION/ADMIN/R
MARION ADY BLDG-SOU Jackson 5,775,000 5,775,000 ESEARCH M H H L H L H L - - H H
SCIENCE HALL-SOU Jackson 13,364,670 1,731,726 15,096,396 INSTRUCTION M H H L H L H L - - H H
SISKIYOU HALL-SOU Jackson 2,623,610 85,271 2,708,881 RESIDENCE HALL M H H L H L H L - - H H
CENTRAL HALL-SOU Jackson 7,121,235 472,698 7,593,933 INSTRUCTION/ADMIN M H H L H L H L - - H H
ROY W MCNEAL HALL-SOU Jackson 15,875,640 295,439 16,171,079 PHYSICAL EDUCATION M H H L H L H L - - H H
GREENSPRINGS COMPLEX-
SOuU Jackson 7,280,416 68,320 7,348,736 RESIDENCE HALL M H H L H L H L - - H H
CENTRAL HEATING PLANT-SOU |Jackson 3,967,200 0 3,967,200 PHYSICAL PLANT M H H L H L H L - - H H
EDUCATION PSYCHOLOGY-
SOU Jackson 7,798,890 87,292 7,886,182 INSTRUCTION M H H L H L H L - - H H
RESIDENCE HALL STORAGE- STORAGE/MAINTENAN
SOU Jackson 4,560,435 115,483 4,675,918 CE M H H L H L H L - - H H
MUSIC-SOU Jackson 7,189,380 462,866 7,652,246 INSTRUCTION M H H L H L H L - - H H
THEATRE ARTS-SOU Jackson 6,577,230 94,466 6,671,696 INSTRUCTION M H H L H L H L - - H H
STADIUM FACILITY-SOU Jackson 4,318,545 148,452 4,466,997 ATHLETICS M H H L H L H L - - H H
INSTRUCTION/ADMIN/R
CASCADE THEATRE-SOU Jackson 3,022,470 3,022,470 ESEARCH M H H L H L H L - - H H
FAMILY HOUSING UNIT #18- RESIDENCE & DINING
SOuU Jackson 1,280,620 1,280,620 HALL M H H L H L H L - - H H

Source: DAS data 2005




Region 4:; Southwest Oregon State Owned Building Inventory

Replacement

Building Name County Value Contents Value | Total Bldg Value Usage Earthquake Fire/WUI Flood Landslide Windstorm Winterstorm
RESIDENCE & DINING
FAMILY HOUSING UNIT #6-SOU |Jackson 1,280,620 1,280,620 HALL M H H L H L H L - - H H
FAMILY HOUSING UNIT #12- RESIDENCE & DINING
SOU Jackson 1,280,620 0 1,280,620 HALL M H H L H L H L - - H H
Ashland POE Inspection Bldg Jackson 796,510 398,255 1,194,765 Inspect Scale, Weigh Stat M H H L H L H L - - H H
Central Point Maint Station Bld Jackson 1,335,832 667,916 2,003,748 Maintenance Station Bld
GRANTS PASS ARMORY Josephine 2,853,398 6,040 2,859,438 ARMORY
ROGUE VALLEY YCF Josephine 10,602,600 737,157 11,339,757 CORRECTION FACILITY M H H M H M - - H H H H
HISTORIC
TOURS/CONCESSION/I
WOLF CRK TAVERN INN Josephine 3,156,038 330,170 3,486,208 NN/RESTAURANT M H H M H M - - H H H H
Regional Totals 208,728,561 43,587,667 252,316,228

Source: DAS data 2005



