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I. Introduction

Following the severe weather, tornado, and flood disaster that was declared in the spring of

2002 PR-1412) , Mi ssouri 0s State Emergency Management

buyout project proposals from 23 communities across the state. Fortunately, they were able to
help some of these communities with federal mitigation grant funding provided through the
Federal Emergency Management Agency (FEMA). After November 1, 2004, communities like
these will still be eligible for federal disaster public assistance and individual assistance, but will
not be eligible for mitigation assistance unless they have an approved hazard mitigation plan on
file. For the nearly 1,000 cities and 114 counties in Missouri, mitigation plans will be required for
all federally declared disasters such as flood, earthquake, ice storm, tornado, and fire. Under
the new rules for federal mitigation funding, local governments will be required to have FEMA-
approved hazard mitigation plans in place as a condition to receiving federal mitigation grant
funding as of the 2004 deadline.

Under the initiative set forth by SEMA, the Missouri Association of Councils of Government
(MACOG) agreed to meet the challenge of developing county and municipal plans throughout
the state. The 19 regional planning commissions of MACOG provide an effective way for local
governments to work together to share technical staff and address common problems in need of
an area-wide approach. They also can effectively deliver programs that might be beyond the
resources of an individual county or municipal government. The intent of the regional planning
commissions in Missouri is to be of service to their member counties and municipalities and to
bring an organized approach to addressing a broad cross-section of area-wide issues. They
also are available to assist their member entities in coordinating the needs of the area with state
and federal agencies or with private companies or other public bodies.

SEMAG6s i ni t i aes that, @uefodime ahdefunding timitations, the plans developed by

Mi ssouri 6s regional pl anning commissions shoul

technological hazards are not addressed in this plan, except in the context of cascading
damages.

Through SEMAOGS Scope of Wor k, Pettis Count

Planning Commission and participated fully in the preparation of the plan. Once this plan is
approved, Pettis County and cities within the county will be eligible for future mitigation
assistance from FEMA and will be able to more effectively carry out mitigation activities to
lessen the adverse impact of future disasters within the county.

Most of the rural regional planning commissions in Missouri were formed under Chapter 251 of
the Revised Statutes of the State of Missouri. All regional councils in Missouri operate as
fiquaesvernmental 0 entities. I n Mi ssour i,
nature, and county and municipal governments hold membership on a voluntary basis.

The role of a regional planning commission varies across the state, depending upon the desires
of the member counties and municipalities and their representatives. Nonetheless, the primary
role of the regional planning commission is to provide a technical staff capable of providing
sound advice to its membership and working for coordination of various planning and
infrastructure needs among the various counties and municipalities, as appropriate.
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The Pettis County hazard mitigation plan was prepared by the staff of the Pioneer Trials
Regional Planning Commission. The commission serves Lafayette, Johnson, Saline and Pettis
counties as well as 44 communities with in those counties.

Assurance statements of compliance with FEMA

This city/county mi t i gati on plan complies with SEMA®Gs

regulations, rules, guidelines, and checklists; Code of Federal Regulations; and existing Federal
and State laws; and such other reasonable criterion as the President/Governor, Federal/State
congresses and SEMA/FEMA may establish in consultation with City/County governments while
the plan is being develop.

This plan also meets the minimum planning requirements for all FEMA mitigation programs,
such as the Flood Mitigation Assistance (FMA) Program, the Pre-Disaster Mitigation (PDM)
Program, and the Hazard Mitigation Grant Program (HMGP), and where appropriate, other
FEMA mitigation related programs such as the National Earthquake Hazards Reduction
Program (NEHRP), the National Flood Insurance Program (NFIP) and the Community Rating
System (CRS).

Basis for planning authority

The basis for authority to create a natural hazard mitigation plan lies in Section 322 of the
Robert T. Stafford Disaster Relief and Emergency Assistance Act (Stafford Act), 42 U.S.C.
5165. This act was enacted under Section 104 of the Disaster Mitigation Act of 2000 (DMA
2000), P.L. 106-3 9 0 . Section 104 is the | egal basi s
Parts 201 and 206, published in the Federal Register on February 26, 2002.

Adoption by local governing bodies

Participation of local governing bodies as stakeholders is critical to successful mitigation

f

and

or F

i mpl ement ati on. As SEMA Deputy Director Beaufort

i On e t hhave lgarnedover the years is that mitigation programs crumble
unless locals, both private and public, have a stake in the process; they simply
must feel a sense of ownership for the program to be successful. We strongly
believe that this effort will be successful and sustainable over the long term only
if it enjoys grassroots support that stems from a sense of local and individual
ownership. For this reason, SEMA Headquarters staff and Area Coordinators will

support this initiative by providing trainingand t ec hni c al assistance to

but the grant funding will go to the participating counties/cities. The participating
counties/cities wildl use SEMAO&6s Scope of
must participate fully in the preparation of the Mitigation Plan. Once the

Mitigation Plans are completed and approved, these counties/cities will be

eligible for future Mitigation Assistance and will be able to more effectively carry

out mitigation activities to lessen the adverse impact of future disasters in those

communities. A

Therefore, PTRPC has collaborated with each local government to assure participation
and sense of ownership among local government officials.

August 2004 Page6

Wo r k



Pettis County Hazard Mitigation Plan

Acknowledgements and special thanks

Several county officials provided valuable assistance throughout the plan development process,
from data sources to defining mitigation needs. Many thanks go to Rusty Kahrs, Presiding
Commissioner; Rod Lindemann, Associate Commissioner; Larry Wilson, Associate
Commissioner, Tim Mosier, Emergency Management Agency Director; and the EMA volunteers.

Planning process

The planning process began in August 2002 with a MACOG workshop presented by SEMA.
A planning committee of local officials and emergency managers was established as the
primary reviewing group. Actual plan construction began in July 2003 by determining data
needs and gathering those data. In October, 2003, PTRPC held an introductory meeting of
county and city elected officials as well as legislators, emergency managers, local U.S.
Department of Agriculture (USDA) officials, and Missouri Department of Transportation
(MoDOQT) officials.

The Capabilities Survey provided by SEMA was used to initiate work on the capabilities section.
The emergency management director and local officials provided the information requested in
the survey. From the information gained and discussions with those completing the survey, a
detailed snapshot of local government resources was constructed.

A profile of the local areas and governments vulnerable to natural hazard was constructed by
combining the capabilities data with the local hazard identification histories. A comparison of the

hazards history and the countyds capabiliti

goals, objectives, and actions were then prepared for review by the Planning Committee
comprised of local jurisdictions prior to the mitigation workshop. A series of workshops were
held in the Pettis County Emergency Management Conference Room. Participants discussed
and agreed upon overall goals followed by objectives and mitigation actions. The gr ou
was presented to the County Commission for final review of goals, objectives, and actions.

Meeting dates included:

e June 29, 2004: The community profile and hazard identification were presented in June
to the Planning Committee for review and comment. PTRPC staff then met with the
Committee during a public Pettis County Commission session to review changes needed
for a complete picture of the community and the relevant hazards.

e July 12-14, 2004: Capability and vulnerability sections were delivered to public officials
for review.

e 2004: A public work session was held to review, discuss and revise preliminary goals,
objectives and actions and to create an action plan.

e 2004: The final plan was presented to public officials for adoption by resolution at the
next public County Commission, City Council, or Board of Aldermen meetings.

e 2004: The plan was adopted by county government and all city governments.
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Participants and jurisdictions represented
The list of the primary participants in the planning process is shown below.

Rusty Kahrs, Pettis County presiding commissioner

Rod Lindemann, Pettis County associate commissioner
Larry Wilson, Pettis County associate commissioner

Tim Mosier, Pettis County Emergency Management director
Robert Wasson, Sedalia mayor

Bill Hering, La Monte Mayor

Tom Hutchings, Smithton Emergency Management Director
Allan Rohrback, Green Ridge mayor

Roberta Nelson, Houstonia

Ray Layne, Board of Alderman, Hughesville

I n accordance with Missouriodos Asunshine | awo (RSM
the public was notified each time the plan, or sections of the plan, was presented for review.

Input from each public official (city and county) was solicited by mailing an explanatory letter

and a copy of the particular draft These mailings were disbursed on a schedule that allowed

officials sufficient time to review the draft prior to the next public County Commission, City

Council, or Board of Aldermen meeting.

Input from the general public was solicited through media outlets and various reminders at
public gatherings. Local media were notified of the website posting, as well as availability of
review copies, prior to the presentation. The plan also was posted on the PTRPC website for
public viewing.

Timeframe for preparation

The plan timeline included the following:

Planning mechanism by June 2004

Hazard identification by July 2004

Risk, capability and vulnerability sections by July 2004

Mitigation goals, objectives, actions and strategies by August 2004
Plan submitted to SEMA by January 2005

Finalized plan submitted to SEMA by April 2005

Plan approved by SEMA/FEMA by November 2005
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EXECUTIVE SUMMARY

Identified natural hazards

Tornados and severe thunderstorms as well as severe winter storms, drought and heat wave
have affected Pettis County within the last 50 years. Earthquakes, wildfires and dam failures
have not occurred within Pettis County in the past 50 years; however, data and expert opinions
indicate the possibility of occurrence in the future.

Natural hazard risks to Pettis County are ranked in descending order. The tornado/thunderstorm
hazard is followed by, severe winter storms, flood, drought, heat wave, earthquake, dam failure,
and wildfire hazards.

Goals, future planning and plan coordination

The overall goals include (1) protect the lives and livelihoods of all citizens; (2), manage growth

through sustainable principles and practices to limit hazard areas; and (3) ensure uninterrupted

government and emergency functions in a disaster. These goals, as well as the current
objectives and actions wil/l be reviewed every fiyv
Emergency Management Agency.

Numerous citizens and public organizations have participated in this process. Implementation,
monitoring and evaluation will be sustainable over the long term because it enjoys grassroots
support that stems from a sense of county, local and individual ownership
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County profile

S E C TGoowunity ®rofiles

Pettis County is located in the west central section of Missouri. Organized January 26, 1883,
from Cooper and Saline Counties, and named for Spencer Pettis, a Missouri congressman.
Sedalia is the county seat and also home of the annual Missouri State Fair. Pettis County is a

strong rural county, but
Sedalia was closely tied to
the railroad lines passing
through it. Those times are
almost forgotten, except for
the annual Ragtime Festival
held to commemorate the
partnership in Sedalia of
music publisher John Stark
and ragtime composer Scott
Joplin.

The population of the county
increased from 32,438 in
1900 until 1940 when the
population was 33,336. The
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Figure 1
Pettis County Population Trend, 1900-2000
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years between 1940 and 1950 showed a decline to 31,577 after 1950 there had been a steady
increase until 1980 when the population was 36,378. The population for 1990 was 35,437 and
by the 2000 census had grown to 39,403 which is an increase of 11.2% over the 1990 figures.

Today, 37.8% of the population lives in rural areas. However there only 5% of the population

living on farms.

Table 1
Pettis County 2000 Census
Population Density Number | Percent

Total Persons 39,403 100
Urban Clusters 24,501 62.2
Rural Population 14,902 37.8
Persons on Farms 1,978 5.0
Persons Per Square Mile (686square miles) 57.5

Source: 2000 U.S. Census, Summary file 1
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Geography, geology and climate

Pettis County is in the central part of the State. It is bounded on the north by Saline County; east
by Cooper and Morgan Counties; south by Benton County; and west by Lafayette, Johnson and
Henry Counties.

Figure 2
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Pettis County encompasses approximately 685 square miles, or 438,400 acres. The Lower
Missouri-Blackwater-Lamine River Basin includes those streams in the west-central part of
Missouri, which drain into the Missouri River. The Lamine River is formed when Flat and
Richland creek meet in Morgan County to form a prominent Missouri River tributary - the

Lamine River. From ités begi nni nencewithstiie Mssowit h
59 river miles north, the Lamine meanders through Pettis County. According to the Topography
relief map bel ow, Pettis Countyds topography

highly dissected plateaus.
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Figure 3
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The climate is generally moderate. Temperatures range from an average high of 89 degrees in
July to an average low of 19 degrees in January. Rainfall averages 4 inches per month during
March through July while the average is 3 inches per month during September through
December. January and February average only 2 inches, while snowfall averages 3-5 inches in
the winter months. Average wind speeds range from 9 miles per hour in July to 13 miles per
hour in March. Winter and spring winds are from the west-northwest while summer winds blow
primarily from the south

Soils - There are a total of seven soil associations in Pettis County including the Dockery-
Tangle nook-Lamine Association, Pershing-Green ton-Dockery Association, Hartwell
Association, Bluelick-Goss-Pembroke Association, Maplewood-Paintbrush-Eldon Association,
Arispe-Macksburg-Greenton Association, Eldon-Paintbrush-Bahner Association.

The Dockery-Tanglenook-Lamine Association landscape association consists of flood plains
along streams that dissect the county. This association makes up about 3 percent of the
county. It is about 48 percent Dockery soils, 22 percent Tanglenook and similar soils, 18 percent
Lamine soils, and 12 percent minor soils. Dockery soils are somewhat poorly drained. They are
on flood plains adjacent to stream channels. Tanglenook soils are poorly drained. They are on
high stream flood plains a few feet higher than the adjacent bottom land. Lamine soils are
somewhat poorly drained. They are on high stream flood plains a few feet higher than the
adjacent bottom land.

Pershing-Greenton-Dockery Association landscape consists of branching ridge tops with sloping
areas between them that form the beginnings of a dissected drainage pattern. This association
makes up about 6 percent of the county. It is about 32 percent Pershing and similar soils, 22
percent Greenton and similar soils, 11 percent Dockery soils, and 35 percent minor soils.
Pershing soils are gently sloping and moderately sloping. They formed in loess. They are on
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ridge tops, side slopes, and foot slopes. Greenton soils are moderately sloping and strongly
sloping. They formed in a thin mantle of loess underlain by shale and limestone residuum. They
are on side slopes. Dockery soils are nearly level. They formed in alluvium. They are on flood
plains.

Hartwell Association landscape consists of long, branching ridge tops and extremely long side
slopes that are very gently sloping. Foot slopes below the side slopes are adjacent to small
flood plains that converge downward in the landscape toward larger streams. This association
makes up about 15 percent of the county. It is about 84 percent Hartwell soils and 16 percent
minor soils. Hartwell soils are on ridge tops, side slopes, and foot slopes.

Bluelick-Goss-Pembroke Association landscape consists of long main ridge tops with numerous
lateral side ridges. Sloping areas between the side ridges begin a branching pattern of drainage
that converges to form small drainage ways connecting with larger streams. Strongly sloping to
steep areas with prominent drainage patterns border these bottom-land areas. This association
makes up about 19 percent of the county. It is about 25 percent Bluelick soils, 22 percent Goss
and similar soils, 20 percent Pembroke soils, and 33 percent minor soils. Bluelick soils are
gently sloping to strongly sloping. They formed in loess and in the underlying cherty limestone
residuum. They are on ridge tops and side slopes. Goss soils are moderately steep and steep.
They formed in cherty limestone or dolomite residuum. They are on side slopes. Pembroke soils
are gently sloping to strongly sloping. They formed in loess. They are on ridge tops, side slopes,
and foot slopes.

Maplewood-Paintbrush-Eldon Association landscape consists of long main ridge tops with
numerous lateral side ridges separated by long side slopes and narrow branching drainage
ways This association makes up about 18 percent of the county. It is about 28 percent
Maplewood and similar soils, 26 percent Paintbrush and similar soils, 12 percent Eldon and
similar soils, and 34 percent minor soils. Maplewood soils are gently sloping and are somewhat
poorly drained. They formed in loess and in the underlying cherty limestone and dolomite
residuum. They are on side slopes. Paintbrush soils are gently sloping and moderately sloping
and are moderately well drained. They formed in loess and in the underlying cherty limestone
and dolomite residuum. They are on ridge tops and side slopes. Eldon soils are moderately
sloping and strongly sloping and are well drained. They formed in cherty limestone and dolomite
residuum. They are on side slopes.

Arispe-Macksburg-Greenton Association landscape consists of long, broad, branching main
ridges with numerous lateral side ridges. Long, concave side slopes between the main ridges
begin a pattern of branching drainage that converges to form small flood plains. This association
makes up about 32 percent of the county. It is about 52 percent Arispe soils, 25 percent
Macksburg soils, 11 percent Greenton soils, and 12 percent minor soils. Macksburg soils are
gently sloping. They formed in loess. They are on ridge tops. Greenton soils are gently sloping
and moderately sloping. They formed in a thin mantle of loess and in the underlying limestone
and shale residuum. They are on side slopes.

Eldon-Paintbrush-Bahner Association The landscape of this association consists of long main
ridge tops with numerous lateral side ridges. Sloping areas between the side ridges begin a
branching pattern of drainage that converges to form small flood plains adjacent to larger
streams. Strongly sloping to steep areas with prominent drainage patterns border these bottom-
land areas. This association makes up about 7 percent of the county. It is about 48 percent
Eldon and similar soils, 20 percent Paintbrush soils, 10 percent Bahner soils, and 22 percent
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minor soils. Eldon soils are moderately sloping and strongly sloping and are well drained. They
are on side slopes. Paintbrush soils are gently sloping and moderately sloping and are
moderately well drained. They are on ridge tops and side slopes. Bahner soils are gently sloping
and moderately sloping and are moderately well drained. They are on ridge tops and side
slopes.

Figure 4
Pettis County Soil Types

O Dockery-Tanglenook-
Lamine Association

B Pershing-Greenton-
Dockery Association

O Hartwell Association

O Bluelick-Goss-Pembroke
Association

B Maplewood-Paintbrush-
Eldon Association

O Arispe-Macksburg-
Greenton Association

B Eldon-Paintbrush-Bahner
Association.

Form of government

The county government, as related to disaster mitigation, primarily consists of the County
Commission, Planning and Zoning, Assessor, County Clerk, Sheriff, Emergency Management,
Public Health, Coroner, and Road and Bridge. Pettis County operates as a second-class
county. The county government has authority to administer county structures, infrastructures,
and finances as well as a master plan, zoning code, subdivision regulations, floodplain
regulations and storm water regulations.

Community partnerships

The county and its cities collaborate on numerous issues such as infrastructure, law
enforcement, and emergency services. MoDOT and the county and cities collaborate
concerning transportation issues. MDC and local firefighters work together to safeguard the
countybés forested areas.

Significant cultural/social issues

There has been very rapid growth in Hispanic population in Pettis County during the past
decade. School enroliment data show a 545 percent increase in Hispanic students since 1990.
The increase was almost 600 percent in the Sedalia district, where Hispanic students now
account for 4 percent of total enrollment. Experience has shown that the
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increase has been even more explosive in the general population due to an influx of

many young unmarried males in search of employment. The latest figures from the Migrant
Education Center show 224 migrant children enrolled in Pettis County. There has also been a
sizable influx of Russian/Ukrainian residents to the area as well. This rapid influx has created
many issues and concerns around health services, housing, law enforcement, banking,
education, transportation, communication, etc.

Public awareness

The initial meeting for Pettis County was held June 29, 2004. Representative from the county
and all incorporated areas were invited to learn about the benefits of creating hazard mitigation
plans as well as the planning process. The advantages of hazard mitigation were presented to
local civic leaders as the meeting. The local newspapers carried reports of the meeting.

Media relations

The Sedalia Democrat is the official newspaper of Pettis County. In addition, the Central
Missouri News covers news in Sedalia and the surrounding areas. Both provide adequate
coverage of planning issues such as natural hazard mitigation.

Four radio stations are based in Pettis County two AM and two FM. These local stations cover
local issues in depth. The Kansas City broadcast media provide weather reports and warnings
that detail specific cities and counties at risk. The list of pertinent media outlets is included
below.

Newspapers
Sedalia Democrat

Central Missouri News
Knob Noster Item

Radio stations
KDRO-AM, Sedalia
KPOW-FM, Sedalia
KSIS-AM, Sedalia
KIX-FM-Sedalia

Television stations
KMOS-6 (PBS), Sedalia
WDAF-4 (Fox), Kansas City
KCTV-5 (CBS), Kansas City
KCPT- 19 (PBS), Kansas City
KCMI-38 (IND), Kansas City
KSHB-41 (NBC), Kansas City
KSMO-62 (WB), Kansas City

News releases are distributed by PTRPC as the particular situation warrants. The media plan
for increasing hazard mitigation awareness will be initiated through the appropriate local
agencies as specific hazard seasons occur. At these times, residents are more attuned to
receiving prevention information. Various prevention instructions from the FEMA website will be
the main source of information to be disseminated through the media.
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Demographic information

The 2000 Census was used to construct a profile of the average Pettis County resident.
Statistically, this average person is between 35 and 44, has an income of $16,251 and lives in a
urban single family home within a mile of 57.5 other people. The average $67,400 home is
maintained with a household income of $31,580. This person has at least a high school
diploma, lives in Pettis County, works in Pettis County and drives to work alone in less than 20
minutes.

Table 2
Pettis County Population by
Age Brackets
Age
Bracket |Population| Percent
Under 5 2,754 7
5to9 2,902 7.4
10to 14 2,954 7.5
15t0 17 1,757 4.4
1810 19 1,201 3
20to 24 2,480 6.3
25to0 34 4,855 12.3
35to 44 6,216 15.8
45 to 54 4,670 12
55 to 59 1,851 4.7
60 to 64 1,644 4.2
65 to 74 3,154 8
75t0 84 2,190 6
Over 85 775 2
Total 39,403

Source: U.S. Census 2000

Although Pettis County remains predominantly white in the 2000 Census, the diversity of the
population has increased. Historically, diversity has been scarce. However, the 2000 Census
showed the presence of non-white races increased to 3.4% of the total population. The portion

of the countyb6s Hispanic population in particular
countyds Hispanic population increased from 268 t.
stateds 92. 2% 3i mpareesaesnd.s TaabmMoer e detailed | ook at t

78% of Pett iiplus@opulationya@ kigh2chool graduates or higher. Depending

upon regional economic conditions, this indicates the workforce should be able to find

alternatvee mpl oyment i f a disaster were to eliminate |«
shows that 58.5% of the population is of labor force age; 40.1% of the work force is age 25-54.

Typical vulnerable populations include those age 65 and over at 16% as well as those age 14

and under at 21.9% of the general population.
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Table 3
Pettis County Diversity
Race Census % Change % of Total

1990 | 2000 | 1990 to 2000 for 2000

White 33,963|36,418 7.2% 92.1%
Black 1,167 1,862 59% 3%
Am Indian/Alaska Native| 103 | 1,581 1434% <1%
Asian/Pacific Islander | 123 | 395 221% <1%
Hispanic 268 | 1542 475% 3.9%
2 or more races N/A | 632 N/A N/A

Source: 2000 U.S. Census
Economy, employment and industry
Labor force, average wage rate, unemployment rate

The 2000 U.S. Census reported the county had a labor force (workers 16 and over) of 18,286,

or 46% of the countyds total popul ati on. The ave
$468 per week. Nearly 12.6% of the population, or 4,967 persons, were below the federal
poverty |l evel. The 2000 unemployment rate for Pe-

2000 rate of 4.7%.

Table 4
Pettis County Economic Indicators
Number | Percent
Civilian labor force 18,286
Employed 18,333 65
Unemployment rate 4.9% xX)
INDUSTRY EMPLOYEES
Agriculture, forestry, fishing, hunting, mining 654 3.6
Construction 1,305 7.1
Manufacturing 4,316 23.5
Wholesale trade 654 3.6
Retail trade 2,236 12.1
Transport, warehouse, utilities 848 4.6
Information 428 23
Finance, insurance, real estate, rental, leasing 664 3.62
Professional, scientific, management, administrative, waste 690 3.8
management services
Educational, health, social 3,487 19
Arts, entertainment, recreation, accommodation 1,334 7.3
Other services (except public administration) 981 5.4
Public administration 736 4
Per capita income (dollars) 16,251 (X)
Individuals below poverty level 4,967 (X)
Percent of total population (X) 12.6

(X) Not applicable
Source: U.S. Census 2000; Summary File DP-3
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Primary industries

Continued automation in the manufacturing process has helped drive up the demand for the
higher wages of skilled labor while requiring less employees to operate the systems. Pettis
Countyds pri mar ypropessedpoultry feod prodacts seed and metal fabrication,
commercial food service products, chemical products, cellular glass insulation, playground
equipment, bullets, industrial cleaning tools, compressors, and fiberglass tanks.

Employment within the county, as of Census 200, consists of 23.5% manufacturing,

19% education/health/ social services, 12% retail trade, and 7.3 % arts/
entertainment/recreation/ accommodation. The remaining 38.2% consists

of agriculture, forestry, fishing, mining, construction, wholesale trade, transportation, utilities,
information, real estate, finance, professional, scientific, management, administrative, waste
management services and public administration.

Access to employment: incommuting and outcommuting
The majority of Betctei woCksnt mwé&s dwortlhfe county. Pet
patterns show that 2,527 or 14% of the countyods w
event of a natur al di saster confined to Pettis Co
retain their access to employment. See outcommuting chart below.

Pettis County Outcommuting Patterns

Figure 5

Moniteau Co. 0.5%

Henry Co. 0.7%

Benton Co. 0.9%

Jackson Co. 1.3%

Saline Co. 1.9%

Johnson

Co. .

4.9% O Pettis County
Pettis
Co. @ Johnson County

86.2%

O Saline County

O Jackson County
B Benton County
O Henry County

B Moniteau County

Produced from data derived from http://mcdc2.missouri.du/data/workflow/reports/MissouriRsort.(html/pdf)
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Codes/regulations such as building, storm water, fire and zoning

Missouri state law dictates the powers and structure of county governments. Pettis County
operates as a second-class county and administers county structures, infrastructures, and
floodplain regulations. Zoning codes as well as building and storm water regulations are
needed to implement mitigation measures such as site plan review of drainage, flood hazard,
soil, slope, and street connectivity issues.

Existing community plans

County Emergency Operations Plan: The purpose of the Pettis County Emergency Operations

Pl an (EOP), published in 1998, and updated in 20C
and damage to property in Pettis County. o The EO
is responsible for emergency management activities in locations that do not have a local

emergency management organization.

Pettis County emergency management is set up along the following functional lines: direction
and control; communications and warning; emergency public information; damage assessment;
law enforcement; fire and rescue; resource and supply; public works; evacuation; in-place
shelter; reception and care; health and medical, terrorism/bioterrorism, and civil disorder. The
plan also defines lines of succession for continuity of government during a disaster as well as
preservation of records and the logistics of administrative functions such as procedures for
obtaining temporary use of facilities. The EOP is reviewed annually and revised as needed.

Land use information

Land use in Pettis County is divided into the following categories: residential (35,753 acres)
commercial (2,491 acres), industrial (2,379 acres), public (4,137 acres), recreational (2,932
acres), transportation, and undeveloped (farmland with 376,217 acres). According to the most
recent Agriculture data, Pettis County agriculture land use is divided into the following:
Cropland: harvested (184,121), pastured (60,854), other (70,116), Woodland pasture (27, 319),
and other pasture (44,936) (agebb.Missouri.edu).
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Figure 6
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Source: 1891-893 Landsate imageres, processed by Missouri Resounce Asseszsment Paternership (Mo RAP).
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Development trends

Pettis County has seen some growth in the last ten years growing from a population
35,437 in 1990 to a population of 39,403 in the 2000 census. Within the county 37.8%
of the population live in rural areas. Of the counties population 66.2% live in urban
housing. These units are located primarily in or near Sedalia, Smithton, and La Monte.
Smaller concentrations exist in Green Ridge, Houstonia, and Hughesville.

Table 5
Population Trends Cities within Pettis County

Jurisdiction 1990 2000 % of Change
Green Ridge 447 479 7.15
Houstonia 293 296 1.02
Hughesville 150 157 4.66
LaMonte 992 1,059 6.75
Sedalia 19,800 | 20,447 3.26
Smithton 549 501 -8.74
Pettis County 35,437 | 39,403 11.19

http://mcdc.missouri.edu

Floodplain management

Pettis County has an active floodplain manager who is active in ensuring the regulation of
construction remodeling, and all types of excavation in designate flood plains.

Within floodplain and floodway zones, new construction, and improvements are not allowed
without extensive mitigation features in the construction. Any encroachments such as fill, new
construction, or other developments within in the floodway must not create any increase in flood
levels within the community during a base flood discharge.

Wetlands issues

The topography and soil content are not conducive to formation of large wetlands. However,
numerous small wetlands exist in varying degrees of quality.

NFIP participation

The county participates in the National Flood Insurance Program (NFIP). The Floodplain
Manager administers the program for Pettis County. As of December 31, 2003, the county had
9 flood insurance policies in force at $716,800. The city of Sedalia has 72 flood insurance
policies in force at $5,001,000.

Environmental concerns
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Hazardous material sites, from gas stations to various commercial and industrial sites, exist
within the county. Most sites are located within urban areas. Natural disasters could precipitate
a release of hazardous materials at any of these sites. No federal Superfund sites lie within the
county. See Figure 57 located in Appendix C for a map of all EPA sites.

Transportation incidents involving hazardous materials could occur at any time or place in Pettis
County. A hazardous material incident is most likely to occur along U.S. Highway 65, U.S.
Highway 50, and primary arterial roadways leading to fixed facilities or along the many miles of
railways and switching spurs in Pettis County. The Union Pacific Railroads transports hazardous
materials in large quantities through Sedalia and Pettis County. The geographic location of
Pettis County in relationship to Whiteman Air Force Base makes it a high risk for direct effects of
thermonuclear blasts, if the base is attacked with nuclear weapons.

Endangered species, historic properties/districts, archaeological sites

Endangered species and threatened species within Pettis County is the Topeka Shiner
(Notropis Topeka). Endangered plant species is Mead's milkweed (Asclepias meadii).

The National Registry of Historic Places includes numerous sites in Pettis County. The
Hughesville area includes Bois d'Arc Cooperative Dairy Farm Historic District, Hillview
Cooperative Dairy Farm Historic District, Osage Farms Type 315:13 Government Farmhouse,
Osage Farms Unit No. 1 Historic District, Osage Farms Unit No. 25 Historic District, Osage
Farms Unit No. 26 Historic District, Osage Farms Unit No. 30 Historic District, Osage Farms
Unit No. 31, Osage Farms Unit No. 43 Historic District,

General David Thomas House. Sedalia area includes Building at 217 West Main Street, Gentry,
William H., House, Harris House, Hotel Bothwell, Hubbard, C.C., High School, McVey School,
Missouri State Fairgrounds Historic District, Missouri, Kansas and Texas Railroad Depot,
Missouri/Sedalia Trust Company, Sedalia Commercial Historic District, Sedalia Public Library.
The Houstonia area includes Osage Farms Unit No. 41 and Osage Farms Units No. 8 and No. 9
Historic District. See Figure 56 located in Appendix C for a map of historic locations in Pettis
County.

The Archeological Society of Missouri (ASM) has recorded 318 archaeological sites in Pettis
County. The exact locations cannot be shown in order to protect the individual resources.

Reference for further information can be made to Missouri Department of Natural Resources, 1-
800-361-4827 or their website at http://www. dnr.mo.gov /shpo/ homepage.htm. The Missouri
Archaeol ogi cal S o c i e thipd/soaswnesdosriieduenasi end provides t e d
reference documents on archaeological sites in Missouri.

Identified assets

This section provides a survey of existing fixed assets such as infrastructure, critical facilities,
employment centers and recreation centers as major factors in disaster mitigation.

Inventory of infrastructure
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Infrastructure includes transportation, communications, water/wastewater, electricity and natural
gas, solid waste disposal, law enforcement, fire protection, emergency medical services and

emergency management.

Roadways

Roadways continue to be the main source of transportation within the region to support the
movement of people and goods along 1,351.97 miles of road. The Missouri Department of
Transportation (MoDOT) provides and maintains all federal and state roadways, 492.67 miles of
road, within the county while Pettis County maintains more than 859.30 miles of roadway in
unincorporated areas. Roughly 75.3% are either soil or gravel roads.

Within the countyds road network are three

located just south of Interstate 70. Interstate 70 is the main route across the State of Missouri
between St. Louis and Kansas City. US Highway 50 runs east-west across the county and US

Highway 65 runs North-South across the county.
Figure 7
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Railroads

The main line of Union Pacific Railroad links the city of Sedalia to major markets to the east and
west. Piggyback to both coasts is available from the Kansas City terminal. Passenger service is
available through Amtrak with stations in Sedalia, Warrensburg and Jefferson City.

Airports

Sedalia Memorial Airport serves Sedalia and Pettis County and is owned by the City Of Sedalia.
The facility is at an elevation of 909 feet at a distance of about 2 miles from Sedalia.

Sedalia Memorial Airport handles nearly 20,000 aircraft operations yearly. Its 5,000-foot lighted
concrete runway handles aircraft up to 48,000 pounds gross weight. A second crosswind
runway is 3,600 feet long. The 500-acre airport is home to more than 20 private and business
aircraft. Available services include: jet fuel, transportation, and mechanic.

Corporate Air Express, established in 1996, is an on-demand air carrier service offering charter
flights from and returning to Sedalia Memorial Airport. Available services include: flight training
and aircraft rental.

Public Transportation
Public transportation in the county is provided by OATS, Inc. This publicly funded system
provides door-to-door transportation service with flexible schedules to meet the needs of those
who may have little or no alternative means of travel, regardless of age or disability.
Telecommunications

New infrastructures and services are

list of communication facilities is not all-inclusive, but represents the major providers of the
count ybés c osinfrastnuctareat i o

enhanci

Table 6
Pettis County Telecommunications

Telecommunication | Wireless Long Distance | Internet Service | Televising

Providers Companies Carriers Providers Communications

Southwestern Bell AT&T Wireless AT&T Southwestern Charter Cable
Bell (T-1)

United Telephone T-Mobile MCI Numerous dial- Numerous satellite
up service television service
providers providers

Mid-Missouri Voicestream Sprint NA No Local

Telephone Television Stations

All-Tel US Cellular Southwestern NA NA

Bell
AT&T Sprint NA NA NA
Verizon Wireless | NA NA NA
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Sewer and water facilities

The county continues to improve its ability to service residents and businesses with public water
and sewer.

Table 7

Municipality Municipal Sewer System | Municipal Water System
Sedalia Yes Yes
Green Ridge Yes Yes
Houstonia Yes No
Hughesville Yes No
LaMonte Yes Yes
Smithton Yes No

Electricity and natural gas

There are five providers of electric service for Pettis County, Central Missouri Electric
Cooperative, UtiliCorp United/Missouri Public Service, Rural Electric CO-OP, Aquila, and
Kansas City Power and Light.

The natural gas providers of Pettis County are UtiliCorp United/Missouri Public Service, Aquila,

and the KPL Gas Company (Warrensburg). Natural gas service is available along Highway 50

west of Sedalia to Dresden and east of Sedalia to Otterville.

Solid waste disposal

Steve Hauler Disposal, D & D Trash Service, Heaper Sanitation, E-Z Way Disposal Services

and Norris & Sons coll ect t hasteis wuckedtyalandfibstdin d was't
Sedalia.

Law enforcement

The Pettis County Sheriffodos office includes the s
Sheriff has mutual-aid agreements with surrounding counties for augmentation of the

department. The towns of Sedalia, Green Ridge, La Monte, and Smithton maintain municipal
police departments.

Emergency medical services

Pettis County emergency medical services are provided by the following two medical response
companies: American Medical Response Incorporated and American Paramedical Services
Incorporated.

Fire protection

The following fire protection departments provide services for the entire county:

¢ Pettis County Fire Department
e Sedalia Fire Department
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e Green Ridge Fire Protection District

e Houstonia Fire Department

Hughesville Fire Department

La Monte Fire Protection District

Smithton Rural Fire Protection District

Lake Creek Fire Department

Cole Camp Fire Department

The districts that service the county proved the following resources.
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Table 8
Pettis County Fire Protection District

Fire Protection | Stations Vehicles
District
Sedalia
Green Ridge
Houstonia
Hughesville
La Monte
Smithton
Lake Creek
Pettis County

IR
UllwwW|w|k (k[N

Any development within five miles of a station and 1,000 feet of a hydrant is given an ISO rating
of 6. Rural areas that are beyond this type of service are given an ISO rating of 9. The ISO
rating can be reduced from 9 to 6 with enough water hauling capacity and sufficient mutual aid
response agreements with neighboring jurisdictions. It is the intent of the fire protection districts
to provide improvements that will allow most rural areas of the county to be granted the more
preferable ISO rating of 6, which would create a savings of 10 to 15 percent on insurance
premiums and mitigate the risk of fire damage.

Underground Infrastructure

Due to homeland security concerns, underground utilities are not mapped in this plan. The
Missouri One Call utility location telephone number is 800-344-7483. Listings of utility lines
posing a possibly disastrous hazard include a contact telephone number for emergency
personnel. The following companies have underground lines running through Pettis County:

Inventory of critical/key/essential facilities

Relevant facilities include medical facilities, schools, long-term care facilities, day care centers,
and government facilities. These facilities represent resources for care and shelter as well as
populations requiring a higher level of care and installations critical to community services.

Medical facilities

Pettis County is supported by one hospital located in Sedalia (see address below). Residents
also rely on hospitals located in Sedalia, Columbia, Boonville and Warrensburg. All of the
hospitals have developed emergency plans in accordance with State and Federal regulations.
Such plans are tested and exercised regularly.

Table 9
Hospitals
Name Address Phone number
Bothwell Regional Health 601 E. 14" St., Sedalia 660-826-8833
Center
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Clinics

Name

Address

Phone number

Pettis County Health Center

911 East 16th Street

660-827-1130

Dialysis Clinic

1727 W. 7th Street

660-826-0566

Community Free Clinic Inc

1700 E. Broadway Bivd,
Sedalia

660-826-4774

Western Missouri Medical
Center

403 Burkarth Rd, Warrensburg

660-747-2500

Schools

More than 6,000 students attend various preschool, elementary, middle, junior high or high
schools in the area. The Sedalia Public Schools is the largest school system in the county. It
has 9 separate schools ranging from Early Childhood through Senior High School. State Fair

Community College located in Sedalia enrolls more than 3,000 students per semester.
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Table 10
Schools
School name Address City Enrollment
(3/2001)
Green Ridge R-8
Green Ridge Elementary 401 West Pettis Green Ridge 174
Green Ridge High 401 West Pettis Green Ridge 198
Houstonia
Northwest Elementary 407 West Tuck Houstonia 217
Hughesville
Northwest High 16215 Highway H | Hughesville 231
LaMonte R-4
LaMonte Elementary 201 South LaMonte 217
Washington
LaMonte High 301 South LaMonte 166
Washington
Sedalia
Early Childhood Center 600 East 14" Sedalia 74
Street
Herber Hunt Elementary 600 South Warren | Sedalia 496
Horace Mann Elementary 1100 West 16" Sedalia 394
Street
Parkview Elementary 1901 South New Sedalia 438
York
Skyline Elementary 2505 West 3™ Sedalia 411
Street
Washington Elementary 610 South Sedalia 286
Engineer
Sedalia Middle School 2205 South Sedalia 968
Ingram
Smith Cotton High 312 East Sedalia 1210
Broadway
E. W. Thompson State 1520 Thompson Sedalia
School Blvd.
Pettis County R-XII
Pettis County Elementary 22675 Depot Sedalia 162
Road
Smithton R-VII
Smithton Elementary 505 South Myrtle Smithton 301
Smithton High School 505 South Myrtle Smithton 305
Long-term care facilities
Table 11
Facility name Address City
Bristol Care Inc 121 E. Bdwy Blvd | Sedalia
Bristol Manor 910 Main La Monte
Brooking Park Village 116 Brooking Ave | Sedalia
The Essex 301 E3“st, Sedalia
Fair View Nursing Home 1714 W. 16" St Sedalia
Four Seasons Living Center | 2800 Hwy TT Sedalia
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Facility name Address City
Georgeton Country View Est | 22378 Hwy. H Sedalia
Pleasant View Estates 1401 W. 3rd St.. Sedalia
Rest Haven 1800 Ingram Ave. | Sedalia
Stoney Ridge Village 25023 Bothwell Pk | Sedalia

Day care centers
Table 12

Center/operator name Address City

Abbey Sheryl 23974 Anderson Sedalia
School Rd.

Aunt Marthaés |2345McVeyRd Sedalia
Bobbi eds Home |401EOQlve St La Monte
Honey Bear Daycare 3109 Aaron Ave. Sedalia
Kid Konnection Daycare 2800 W Main Sedalia
Kid Konnection Inc. 509 State Fair Blvd | Sedalia
Lasting Impressions 1120 W 2™ St Sedalia
Little Guys & Gals Daycare | 813 W 6" Sedalia
Little Village Child Center 1700 W Main Sedalia
Minniolia Day Nursery 732 W Cooper Sedalia

Government facilities

County buildings include county and city government centers, police stations, fire stations, and
ambulance bases. The following table and map detail these facilities.

Table 13

Government Facilities

Municipality

Type of Facility

Sedalia

1Post Office

1 Street Department

3 Sewage Treatment

1 Water Treatment

1 Municipal Building

1 Police Department

2 Fire Departments

8 Schools

1 Sheriffos
1 City/County jail

2 Juvenile Facilities

1 Hospital

23 Missouri State Fair
1 Pettis County Courthouse

Oof fice

Green Ridge

1 Post Office
1 City Hall

1 School

1 Fire Station

Houstonia

1 Post Office
1 City Hall
1 School
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1 Fire Station

La Monte

1 City Hall

1 Elementary School
1 High School

1 Police Department
1 Post Office

1 Fire Department

Smithton

1 Post Office
1 City Hall

2 Schools

1 Fire Station
1 School

Inventory of large employment, commercial and recreation centers

Relevant facilities include those that concentrate large groups of people together in a single

location.

Large industrial/commercial centers

Several major manufacturing plants, a mix of both national and local companies, are located
within the county. These plants employ a minimum of 50 employees.

Table 14
Pettis County Employers, More Than 50 Employees
Company Name Product City Emp.
Alcan Cable manufacturing Sedalia 230,
Bothwell Regional Health Center |care facility Sedalia 817
Duke Manufacturing manufacturing Sedalia 240
Hayes Lemmerz International vehicle parts Sedalia 743
Wal-Mart retail trade Sedalia 466
Inter-State Studio Picture printing Sedalia 350,
Cooperative Workshop Various Sedalia 270
Tyson Foods Chicken processor Sedalia 1,854
Waterloo Industries manufacturing Sedalia 662
Wire Rope Corp of America Wire rope Sedalia 202
Coca-Cola bottling manufacturing Sedalia 135
State Fair Community College Community college Sedalia 425
State of Missouri/Pettis County _|underground storage Sedalia 303
Gardner-Denver machinery Sedalia 300
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Recreation facilities

Pettis County has a number of recreational facilities including the Katy Trail national park, the
Missouri State Fairgrounds which includes 396 acres of exhibit areas and a 2,200-site

campground and the Bothwell Lodge State Park

Inventory of housing structures

Table 15
Inventory of Housing Structures
Total Housing Units 16, 963
Year Structure Built
1999 to March 2000 341
1995 to 1998 1,043
1990 to 1994 1,029
1980 to 1989 1,974
1970 to 1979 2,718
1960 to 1969 2,288
1950 to 1959 2,334
1940 to 1949 1,329
1939 or earlier 3,907
Bedrooms
No bedroom 151
1 bedroom 1,591
2 bedrooms 5,829
3 bedrooms 7,003
4 bedrooms 1,953
5 or more bedrooms 436
Gross Rent
Specified renter-occupied housing units 4,112
Less than $200 245
$200 to $299 443
$300 to $499 1,999
$500 to $749 957
$750 to $999 89
$1,000 or more 19
No cash rent 360
Median (dollars) 326
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Total inventory of structures

The total Pettis County assessed valuation for 1997, including both real estate and personal
property, was $1,773,900,026, according to Missouri Department of Revenue. Therefore, the
average assessed valuation was $53,931 per parcel.

City/town/village profiles

The tables below provide a comparison of characte
and unincorporated areas.
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Green Ridge (see Figure 50, Appendix C for map)

Total population

Classification

Leadership structure

Median household income, 2000
Total housing units

Housing unit, median year built
Median gross rent

Median owner-occupied housing value
Master plan

Emergency Operations Plan
Zoning regulations

Building regulations
Subdivision regulations

Storm water regulations
Floodplain regulations

Water service

Sewer service

Electric service

Fire service

Ambulance service

Rivers, streams

Major arterials

Houstonia (see Figure 51, Appendix C for map)

Total population

Classification

Leadership structure

Median household income, 2000
Total housing units

Housing unit, median year built
Median gross rent

Median owner-occupied housing value
Master plan

Emergency Operations Plan
Zoning regulations

Building regulations

Subdivision regulations

Storm water regulations
Floodplain regulations

Water service

Sewer service

Electric service

445
Village-fourth class
Chairman/Trustees
$36,750

187

1955

$400

$63,672

no

no

yes

yes

no

no

yes

yes

yes

no- Aquila

yes

no

no

Mo. Hwy. 127, B

275

Village-fourth class
Chairman/Trustees
$34,219

105

1985

N/A

$48,992

no

no

no

no

no

no

no

yes

yes

yes
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Fire service
Ambulance service
Rivers, streams
Major arterials

Hughesville (see Figure 52, Appendix C for map)

Total population

Classification

Leadership structure

Median household income, 2000
Total housing units

Housing unit, median year built
Median gross rent

Median owner-occupied housing value
Master plan

Emergency Operations Plan
Zoning regulations

Building regulations
Subdivision regulations

Storm water regulations
Floodplain regulations

Water service

Sewer service

Electric service

Fire service

Ambulance service

Rivers, streams

Major arterials

La Monte (see Figure 53, Appendix C for map)

Total population

Classification

Leadership structure

Median household income, 2000
Total housing units

Housing unit, median year built
Median gross rent

Median owner-occupied housing value
Master plan

Emergency Operations Plan
Zoning regulations

Building regulations

Subdivision regulations

yes
no
no
no

174
Village-fourth class
Chairman/Trustees
$30,833

78

1985

$350

$44,167

yes

yes

no

yes

yes

no

no

yes

yes

yes

yes - volunteer
yes-Sedalia
no

no

1,064
Village-fourth class
Chairman/Trustees
$28,688

468

1985

$405

$48,900

yes

yes

yes

yes

yes
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Storm water regulations
Floodplain regulations
Water service

Sewer service

Electric service

Fire service

Ambulance service
Rivers, streams

Major arterials

Sedalia (see Figure 54, Appendix C for map)

Total population

Classification

Leadership structure

Median household income, 2000
Total housing units

Housing unit, median year built
Median gross rent

Median owner-occupied housing value
Master plan

Emergency Operations Plan
Zoning regulations

Building regulations
Subdivision regulations

Storm water regulations
Floodplain regulations

Water service

Sewer service

Electric service

Fire service

Ambulance service

Rivers, streams

Major arterials

Smithton (see Figure 55, Appendix C for map)

Total population

Classification

Leadership structure

Median household income, 2000
Total housing units

Housing unit, median year built
Median gross rent

yes

yes

yes

yes

yes

yes

yes - Sedalia
no

no

20,399
Village-fourth class
Chairman/Trustees
$28,641
9,419
1985
$430
$59,600
yes

yes

yes

yes

yes

yes

yes

yes

yes

yes
Sedalia
Sedalia
no

US 65

510

Village-fourth class
Chairman/Trustees
$32,312

212

1953

$418
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Median owner-occupied housing value $53.300
Master plan no
Emergency Operations Plan no
Building regulations yes
Subdivision regulations yes
Storm water regulations no
Floodplain regulations yes
Water service yes
Sewer service yes
Electric service yes
Ambulance Service no

Fire service yes
Rivers, streams Lamine River
Major arterials no

August 2004 Page37



Pettis County Hazard Mitigation Plan

~

Section || 0 Ri sk Assessment
Hazard Identification and Elimination Process

During the course of this study, many sources were researched for data relating to hazards.
Primary sources included FEMA, SEMA, National Climate Data Center (NCDC) and the
National Oceanic and Atmospheric Administration (NOAA). The U.S. Geological Survey (USGS)
and Center for Earthquake Research and Information (CERI), Central U.S. Earthquake

Consortium (CUSEC) were major sources for earthaqu

and Reservoir Safety Program provided major information concerning dams. Additional
research was based on data from USACE, National Park Service, National Forest Service, other
departments within Missouri Department of Natural Resources, Missouri Department of
Conservation, and University of Missouri, Columbia. Additional sources included county officials;
existing county, regional and state plans, reports on the floods of 1993 and 1995; position
papers on transportation issues and information from local officials and residents. Past State
and federal disaster designations, current Flood Insurance Rate Maps (FIRMS) and available
local mitigation plans were also utilized.

In order to identify the hazards relevant to Pettis County, the above information sources were
searched for incidents of all possible hazards occurring within the county. Some hazards are
regional in scope and included in the hazard profiles. Location-specific hazards not found
through the information search were further investigated to determine whether there would be a
future possibility of occurrence. Hazard event histories, repetitive loss information and
conversations with local residents were used to identify relevant hazards.

Community-Wide Hazard Profile and List of Hazards Identified

Several hazards can affect Pettis County. History indicates that Pettis

County could be at risk of tornadoes and severe thunderstorms, riverine flooding (including flash
flooding), severe winter weather (snow, ice, extreme cold), drought, heat wave, earthquakes,
wildfires and dam failures. Disasters ranked in descending order after earthquakes include
tornadoes, flood, dam, severe windstorms, winter weather, drought, wildfires, and heat wave.

These disasters can precipitate cascading hazards or those hazards caused as a result of
disasters. Cascading hazards could include interruption of power supply, water supply, business
and transportation. Disasters also can cause civil unrest, computer failure and environmental
health hazards. Any of these, alone or in combination, could possibly impact emergency

response activities. Table 16 shows the relati

and categories of possible cascading disasters. Examples of specific disasters include
hazardous materials release, mass transportation accidents and disease outbreak due to
unsanitary conditions.

August 2004 Page38

onshi



Pettis County Hazard Mitigation Plan

Hazards Not Included and Reasons for Elimination

Based on the lack of documented historical occurrence and research, it was determined
that the following hazards would not be evaluated for the purposes of this Hazard
Mitigation Plan: coastal storms, hurricanes, tsunamis, avalanche and volcanic activity.
These hazards do not exist within Pettis County due to its geographic location and
geologic conditions.

| Table 16 |

Computer
Failure

Power and Water and/or Health and/or
Natural Communications| Supply Business | Civil | Loss of |Transportation |[Environmental
Disaster Interruption |Interruption|interruption|Unrest| Records Interruption Hazards
Tornado/Storm X X X X X X X
Flood X X X X X X
Severe Winter X X X X X X
Drought X X
Heat Wave X X X
Earthquake X X X X X X X
Dam Failure X X X X X
Wildfire X X X X
X = More than 50% chance of side effect in the case of a natural disaster.

Identified natural hazards

Tornadoes/Severe Thunderstorms
Background

When severe storms hit a community, they leave behind a distinctive trail. Toppled trees,
damaged buildings and cars, downed power lines crossing roadways and widespread

power outages are signs that a storm has struck. After such events, it can take

communities weeks to return to normal. These storms result in costly structural damages,
personal injury, property damage and death. Tornado intensity is determined by using the F-
Scale (Fujita 1981), as listed in Storm Data. This study follows the accepted nomenclature that
F2 and F3 tornadoes are strong and F4 are violent.

Ostby (1993) found that the occurrence of weak tornadoes (FO-F1) has shown a dramatic
increase since 1980, while the number of strong and violent tornadoes have either remained
steady or decreased. Reasons for this include improved verification efforts by local NWS offices
and the marked increase in storm chasing. Since strong and violent tornadoes produce a more
stable long-term data set, these categories were the main focus of this study.
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Description of Hazard

A tornado is a vortex of rapidly rotating air that must be in contact with the ground. This

means that to be a tornado, the swirling winds must be at the surface, capable of doing
damage. If there is debris (dust and other objects swirling in the winds), it is definitely a
tornado, even if there is no visible funnel cloud. If there is no debris with a funnel cloud,

then it might be a tornado but one cannot be certain that it is (or is not). A tornado can

move over a surface with few objects to be picked up and swirled about, or one may not

be able to see all the way to the surface beneath a funnel cloud because of intervening

hills, trees, or buildings. All funnel clouds should be treated as if they are tornadoes, unless one
can be certain that they will not touch down. See Figure 8 below.

Figure 8

Source: NOAA

When storms influence a large area, the chances for significant hazards increase. The
majority of windstorms in a convective system are of marginal severity, with only isolated
events reaching high intensity. The most threatening situation would be for a very intense
convective wind event that also affected a large area. It appears that a few times each year in
North America, extreme convective wind events of this sort do occur. To date, no such storm
has struck a major city during a vulnerable time (e.g., the morning or evening rush hours).
However, it is only a matter of time until this sort of unfortunate concatenation actually occurs.
Given that the area affected can approach that of a tropical cyclone's damage swath, and
certainly far exceeds that affected during a tornado outbreak (while not being as intense, of
course), it is uncomfortable to imagine the potential devastation. When such storms are
accompanied by large hail (e.g., > 5 cm in diameter), the damage potential soars to even
greater heights than when the wind occurs alone. The occurrence of hail has resulted in some
of the costliest storms in United States history; coupling a fall of large hail with winds
approaching 50 m s-1 could produce incredible damage in a populated area. Of course,
economic losses to agriculture from such storms are already high, but do not attract much public
attention, and such losses would be very difficult to mitigate with a 20-30 min warning.
Nevertheless, major property losses can result when such storms cover a large area.

A timely forecast may not be able to do much to mitigate the property loss, but could
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reduce the casualties. It appears possible to forecast these extreme events with some skill, but
further research needs to be done to test the existing hypothesis about the interaction between
the convective storm and its environment that produces the extensive swath of high winds.

Convective wind events are a hazard to societies the world over, doing considerable
damage and occasionally generating many casualties. Most convection produces some
straight-line wind as a result of outflow generated by the convective downdraft, and so
anyone living in convection-prone areas of the world has experienced this phenomenon.

On rare occasions, the intensity of the wind achieves the potential for doing damage.
Whether or not damage actually occurs is the dependent on having structures in the path of the
wind that can sustain damage. Although engineered structures typically are quite resistant to
wind damage, many homes and outbuildings are quite vulnerable to damage from even
relatively modest windstorms. In the United States, it is assumed that the potential for wind
damage begins at around 25 m s-1 (50 kts). Of course, considerable damage occurs in
situations where there was no anemometer, and so wind damage is graded according to its
character: e.g., damage to tree limbs is considered non-severe, but uprooted trees are
considered to represent a severe event. Refer to Figures 9, 10, and 11 below.

Various human activities place people at risk from convective winds, notably aircraft
operations and recreation. Most casualties from convective windstorms in the United

States arise from such situations. Given the high vulnerability of aircraft operations during
takeoff and landing procedures (the aircraft are operating on the margins of their flight
"envelope" during such times); it does not take a particularly intense event from a
meteorological standpoint to create many casualties. Commercial aircraft are less
vulnerable than private aircraft, but their high occupancy means that rare events can have a
large impact on casualty figures. Recreational boating also can account for many

casualties in relatively modest windstorms, whereas most commercial craft are unlikely to be
affected by marginal convective wind events.
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Figures 9, 10, 11
SEVERE THUNDERSTORMS

Source: NOAA Source: NOAA
Hail Flooding

FIGURE J35

Source: NOAA
Lightening

Characteristics

Severe windstorms range in type from downdrafts to tornadoes. The most frequent

surface winds in Missouri originate from the west and southwest. These winds are

associated with storms moving into the region from Kansas and Oklahoma. Tornadoes

range in size and severity. The dimensions of the storm can be measured by the size of the
damage path. It is important to note that the "average" can be misleading, since most tornadoes
are small. The typical tornado damage path is about one or two miles, with a width of about 50
yards. The largest tornado path widths can exceed one mile, and the smallest widths can be
less than 10 yards. Widths can vary considerably during a single tornado, because the size of
the tornado can change considerably during its lifetime. Path lengths can vary from what is
basically a single point to more than 100 miles. Note that tornado intensity (the peak wind
speeds) is not necessarily related to the tornado size. Detailed statistics about the time a
tornado is on the ground are not available. This time can range from an instant to several hours.
Typically, ground time is roughly five minutes or so. Detailed statistics about forward speed of
tornadoes are not available. Movement can range from virtually stationary to more than 60 miles
per hour, typical storms move at roughly 10-20 miles per hour.
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Likely Locations

Whenever and wherever conditions are right, tornadoes are possible, but they are most
common in the central plains of North America, east of the Rocky Mountains and west of

the Appalachian Mountains. Refer to Figure 12 for a map of the U.S. that identifies the

wind speeds in various regions; the study area has a high likelihood of severe winds. The map
depicts those areas within the planning region that have experienced tornadoes. Statistically,
Pettis County has had 23 tornadoes.

Figure 12
VWIND Z0NES IN THEUNITED STATES*

Type of Damage

The damage from tornadoes comes from the strong winds they contain. It is generally

believed that tornadic wind speeds can be as high as 300 mph in the most violent

tornadoes. Wind speeds that high can cause automobiles to become airborne, rip ordinary
homes to shreds, and turn broken glass and other debris into lethal missiles. The biggest threat
to living creatures (including humans) from tornadoes is from flying debris and from being
tossed about in the wind. It was once thought that the low pressure in a tornado contributed to
the damage by making buildings "explode" but this is no longer believed to be true. Tornadoes
are classified according to the F-Scale developed by Theodore Fujita. The F-scale ranks
tornadoes according to wind speed, and the severity of damage caused within the wind speed
ranges. Table 17 below shows the Fujita Tornado Measurement Scale.

Table 17
Fujita Tornado Measurement Scale

Category FO Gale Tornado (40-70 mph) | Light damage. Some damage to chimneys;
break branches off trees; push over shallow
rooted tress; damage to sign boards
Category F1 Moderate Tornado (73-112 | Moderate damage. The lower limit is the
mph) beginning of hurricane wind speed; peel
surface off roofs; mobile homes pushed off
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Table 17
Fujita Tornado Measurement Scale

foundations or overturned; moving autos
pushed off roads

Category F2

Significant Tornado (113-
157 mph)

Considerable damage. Roofs torn off frame
houses; mobile homes demolished; boxcars
pushed over; large tress snapped or
uprooted; light-object missiles generated.

Category F3

Severe Tornado (158-206
mph)

Severe damage. Roofs and some walls torn
off well-constructed houses; trains
overturned; most trees in forest uprooted;
cars lifted off ground and throw.

Category F4

Devastating Tornado (207-
260 mph)

Devastating damage. Well-constructed
houses leveled; structure with weak
foundation blow off some distance; cars
thrown and large missiles created.

Category F5

Incredible Tornado 261-318
mph)

Incredible damage. Strong frame houses
lifted off foundation and carried
considerable distance to disintegrate;
automobile sized missiles fly through the air
in excess of 100 yards; trees debarked;
incredible phenomena will occur.

Figures 13,14,15,16
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