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Section 1:

Introduction

OzarkElectric Cooperative@ZEC) was established in 1930 provide electric service to

the rural

areas obkouthwestMissouri

A member of KAMO Power OZEC is

headquartered iMt. Vernon Missouri, and provides service to custs in Dade
Jasper Polk, Newton, Barry, Lawrence, Greene, Stosmed Christian counties in

Missouri.
compan

yos mi

SSi

and i

nternally

The cooperative is run by a board of nine directors which approve the
on

devel oped

AThe success of Ozakklectric depends on itsnembers, the Board of
Directors and employeesyorking together in the spirit of cooperation;
the purpose being to provide dependable electiergy at the lowest
possible cosb.

OZEGS s

ser vi

ce

b ounda issoaisnclwdéortlylawnence Goaintys t at e

its entirety as well aportionsof the other eight counties of servicdhe cooperative
owns4,771miles of service line within these countieBigure 1ldepicts the geographic
boundaries of the cooperatiye reldion to USGS local quadrangles within the state of
Missouri (Map sources: www.usgs.gov, Association of Missouri Electric Cooperatives,
OzarkElectric Cooperative.)

The custorar bae ofOZEC currently
exceeds31620 members in thenine

counties of sewice. OZEC:

residential customers account fo o s» s
948 of memberships @881

members)  while  nomesidential - W ipee

customers make up the remaining

5.5 (1,739

provides the summary of metere

members).

Tablel.1

customers by Missouri county

Table 1.1 M?;::)?Jrk;)é:ounty
County Number of meters
Greene 9,645
Barry 2,626
Stone 5,353
Lawrence 5,621
Dade 1,773
Jasper 377
Newton 40
Christian 6,147
Polk 38

Figure 1: Ozark Flectric Service Area Quadrangle
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The arerage daily customer usage OZEC is 46 kilowatthours (kwh). Annual total
usage ofOZEC customers in 2010 was21,683,55kWh of service. Population density
for the cooperative service area is depicted in Figihap source: U.S. Census 2010

Figure 2: Population Density in Ozark Electric Service

Area by Census Block
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Section 2: Planning process:

Through a partnership between the AssociatiolligsouriElectric Cooperatives arttie
Missouri Association of Councils of Governmetihe SouthwestMissouri Regional
Council of Governments was contractedaailitate a hazard mitigation planning process
for OZEC. The initial meeting between the two entitveas held on January 28011 as

part of a regional kicloff meeting forsouthwesiMissouri. This informational meeting
provided the basic responsibilities for each agency and allowed for initial discussion
concerning the project timelines, data collectimal other pertinent topics.

| AMEC Natural Hazard Mitigation Plan
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Three additional planning meetings were held at @#EC offices in Mt. Vernon
Missourifrom July through October Table 1.2 summarizes the atteesl@nd topics of
Meeting minutes are available in the chappendix.

each meeting.

Table 1.2 OZEC Planning Meeting Synopsis

Meeting Date Attendees, Title, Organization Topics of discussion

July 272011 Ken RamingOzark Electric OZEC business structure
Billy Hunt Southwest Electric Customer information
Gary Stiles, Southwest Electric Critical facilities information
Brent Gamble, Southwest Eléextr Asset inventory by type a
Bill Shiveley, Barry Electric location
Garry Lee, Barry Electric Data collection assignments
Jim Chadd, Barry Electric
Bill Cheek, SMCOG
Dave FaucetCommunityPlannerSMCOG
Jane HoogdAssociate DirectpEMCOG

August 292011 | Ken RamingOzark Electric Data collection review

Dave FaucetCommunityPlannersMCOG

Current mitigation strategies
Establishment of goals, actio
and objectives

October 10 2011

Ken RamingOzark Electric
Billy Hunt Southwest Electric
Brent Gamble, Southwest Electric

Method of prioritization
Prioriization of goals, action
and objectives

Garry Lee, Barry Electric

Jim Chadd, Barry Electric

Tom Houston, Webster Electric

Dave FaucetCommunityPlannersSMCOG

Public Involvement

All public hazard mitigation plans require measures to include public involvement in the
planning process. Ublic involvement was encouraged through a variety of methods.
OZEC posted their lo a | chapter on the companyds
members and the general public to provide comménint copies of the chapter were
alsomade available upon request through the local offtemments from neighboring
jurisdictions were &lo solicitedusing the standardize®MEC letterwhich was mailedo

the appropriate contactscluding:

websi

DadeCounty Commission
JaspeCounty Commission
Polk County Commission
NewtonCounty Commission
Barry County Commission
LawrenceCounty Canmission
GreeneCounty Commission
StoneCounty Commission,
Christian County Commission
Localemergency management directors, and
The local Red Cross chapter.

AMEC Natural Hazard Mitigation Plan
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OZEC does not provide service to any critical facilitig®spitals, emergency services,
etc.) higher education institutions, or large industrial centefglditionally, OZEGCS s
mitigation plan was included in the public comment period for the combined AMEC

plan.

Section3: Asset inventory

OzarkElectric Cooperative has a wide varietiyassets by type. Real estate owned by
the company includes office buildings, warehouses, garages, and other outbuildings
throughout the service arealFifty-two vehicles provide access to customers and
infrastructure.OZECdoes not own any electric gamation or transmission infrastructure.
4,771miles of distribution lines are owned and maintaine®DEC. Table 1.3 provides

information concerning total asset valuation.

Table 1.3 Ozark Electric Asset Inventory Valuation Summary
Asset Total Cost breakdown

Replacement

Cost

Total OZEC Assets

$346,495,840

Buildings and vehicle$10,695,000
Overhead asset$325,443,640
Undergraind assets$10,357,200

Distribution Lines

$189,070,800H

OH Singlephase lines$153,295,800
OH Threephase lias- $35,775,000

Supporting
Infrastructure

$136,372,840H
$10,357,200G

Meters- $5,691,600

Poles $76,720,000

OH Transformers $22,882,000

UG Transformers $10,357,200

Guys/Anchors $17,009,304

Crossarms- $3,413,636

Regulators $2,047,500

SP OifCircuit Reclosures$l,391,600

3phase OiCircuit Reclosures$l,720,000

Capaitors & Fixed- $424,690
Switched $72,240

Office Buildings $5,270,000
Warehouses $1700,000
Vehicles $3,425,000

Source: Inte@abark Electrioccounting and Insurance records, 2011

Ensuring quality distribution to its customer®zark Electric maintains not only
distribution lines, but also the supporting infrastructure as well. Table 1.4 includes a list
of asset types, emergency replacemest per unit or milethe asset inventory bgounty

of service and total infrastructure numbers.

| AMEC Natural Hazard Mitigation Plan
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Table 1.4 OZEC Assetinventory by service county
Asset Emergency Number of Number of Number of Number of Number of
Replacement | units or miles: | units or miles: | units or miles: | units or miles: units or miles:
Cost per unit GREENE BARRY STONE LAWRENCE DADE
or mile
Meter $18Qunit 9,645 2,626 5,353 5,621 1,773
Pole $80Qunit 20,500 9,500 14,300 23,900 11,500
SP OH line $35,700nil e 921 427 641 1,074 514
TP OHline $75,000nile 102 47 71 119 57
Transformers| $1,0000H 6,1320H 2,3860H 3,9990H 5,0220H 1,775 OH
$2,100UG 1,358UG 291UG 658 UG 773UG 118 UG
Guys/anchors $312unit 11,699 5,427 8,139 13,633 6,526
Crossarms $308/unit 5,862 2,719 4,078 6,832 3,270
Regulators $7,500/unit 59 27 41 68 33
Qil Circuit $1,2255P 244SP 113 SP 170SP 284SP 136 SP
Reclosures $20,000TP 18TP 9TP 13TP 22TP 10 TP
Capacitors $830 F 110 F 51F 76 F 128 F 61F
$1,680 § 9S 4S 7S 11S 5S
Total OH OH OH OH OH
Repacement $71,461,204| $32,328,231 $49,257,22 | $80,200,952| $37,635,342
Value by UG UG UG uG uG
county $2,851,800| $611,100 | $1,381,800| $1,623,300 $247800
Asset Emergency Number of Number of Number of Number of Total number of
Replacement | units or miles: | units or miles: | units or miles: | units or miles: units or miles:
Cost per unit JASPER NEWTON CHRISTIAN POLK
or mile
Meter $180unit 377 40 6,147 38 31,620
Pole $80Qunit 2,000 200 13,800 200 95,900
SP OHline | $35,700nile 87 6 618 6 4294
TP OHline $75,000nile 10 1 69 1 477
Transformers| $1,0000H 3640H 360H 3,1370H 310H 22,882 OH
$2,100UG 29UG 9UG 1,693 UG 3UG 4,932 UG
Guys/anchors $312unit 1,102 79 7,841 71 54,517
Crossarms $308/unit 552 40 3,929 35 27,317
Regulators $7,500/unit 6 0 39 0 273
Qil Circuit $1,2255P 23SP 2SP 163SP 1SP 1,136 SP
Reclosures $20,000TP 2TP 0TP 12TP 0TP 86 TP
Capacitors $830 S 10F 1F 74 F 1F 512 F
$1,680 H 1S 0S 6S 0S 43 S
Total OH OH OH OH OH
Replacement $6,524,755| $532,648 | $46,981,259] $522,027 | $325,443,64(
Value by UG UG UG uG uG
county $60,900 $18,900 $3,555,300 $6,300 $10,357,200

OH = overhead UG =underground SP = Single pha&d Three phase SWaé Switched FFixed

Source: Inteabrk Electiiccanting and Maintenance records

Section4: ldentified Hazards and Risk AssessmenMethodology

Natural hazards in southwest Missouri vary dramatically with regard to intensity,
frequency, and the scope of impact. Some hazards, like earthquakes, hapen wit
warning and do not provide any opportunity to prepare for the threat. Other hazards, such
as tornadoes, flooding, or severe winter storms, provide a period of warning which allows

for public preparation prior to their occurrence. Regardless, haztgaton planning

can lessen the negative impact of any natural disaster regardless of onset time. The

AMEC Natural Hazard Mitigation Plan



; [OZARK ELECTRIC COOPE RATIVE |

following natural hazards have been identified as potential threats for the service region
of the Ozark Electric Cooperative:

Tornadoes

Severe Thundstorms, Hail, and High Winds
Flood

Severe Winter Weather

Earthquakes

Dam Failure

Wildfire

Severe land subsidence (Sinkholes)

Likewise, a number of hazards may be eliminated from consideration in their local plan
due to the st at e dcuding ssungmisa luhricaces, toastapstorms,n i n
volcanic activity, avalanche, and tropical storms. Additionally, a number of hazards may

be eliminated specifically for OZEC because of asset types and geographic location in the
state of Missouri. Those hada eliminated for the OZEC service region include:

Drought

Heat Wave
Landslides
Levee Failure

Although drought can potentially impact southwest Missouri, water availability does not
directly impact the delivery of electric service to OZEC custom8imilarly, heat wave

has been eliminated. Though it may result in additional usage and potentially tax the
system, heat waves do not usually cause infrastructure damage to cooperative assets. The
results of a heat wave in the OZEC service area may kb&devad cascading events

rather than damage caused directly by the hazard itself. Landslides have been eliminated
based upon local soil structure categorization by the USGS. Levee Failure has been
excluded as well due to the fact that there are no leng¢he OZEC service area.

For the purpose of this risk assessment, the identified haparttee OZEC service area
have been divided into twezategories historical and non-historical hazards

Historical Hazards are those &zards witha measurablgrevious impact upon

the service a® Damage costs per evesaid a chronology ofoccurrencesre
available. The associatedunerability assessments utilitee number of events

and cost of each everib establish an average cost per incidefor OZEC,
hazards with historical data include tornadoes, severe thunderstorms/high
wind/halil, flood, severe winter weathevildfire and sinkholes

Non-historical Hazards arehazards with no previous record of impact upon the
local service areaAs such, theassociated vulnerability assessments frheof
these hazards will have an occurrence probability of less tham Exy given

m | AMEC Natural Hazard Mitigation Plan
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year, but the extent & damage will vary considerably.For OZEC, hazards
without hisbrical data include earthquakes atain falure.

Probability of Occurrence

In determining the potential frequency of occurrences, a simple formula was used. For
historical events, the number of recorded events foséneice areavas divided by the
number of years of record. This number wasntimultiplied by 100 to provide a
percentage. This formula was used to determine future probability for each hazard. For
events that have not occurred, a probability of less than 1% was automatically assigned as
the hazard cannot be excluded from the oil#s1 of occurrence. Likewise, when
discussing the probable risk of each hazard based upon historical occurrences, the
following scale was utilized:

Less than 1% chance of an event occurrence in any given year.
1-10% chance of an event occurrence in gingn year

10-99% chance of an event occurrence in any given year
Near100% chance of an event occurrence in any given year

The number of occurrences wéasther refined @ focus on damageausing events
Those occasions which had reported damages wigiged by the total number of
recorded events to obtain a percentage of total storms which result in infrastructure
damage. (Formula: Number of damageising events / total number of events =
Percentage of occurrences which cause damage.)

Potential Exént of Damage

Vulnerability Assessmemnatrices for each hazaete included on the following pages.
These worksheets detail loss estimates for each hazard affectmgtioep er at i ve 6 s
area Loss estimates were calculated uding asset summaryeated byinternal OZEC
accounting records Each hazard has a unique impact upon the service area, requiring
each hazard to utilize a different valuation amount depending upon the level of impact.
Non-historical hazards assume damage to all general asseis Historical Hazards,
assets were divided into twgroups based updmstoricalimpact which were utilize: in

the hazard damage analysis:

e Overhead infrasucture assets and buildings
0 Used forTornadodamage assessments
o Valued at 832,413,640
e Overhead infrastructure asseisly
0 Used for:
A Severe Tiunderstorm / High Wind / Hail
A Flood
A Severe Winter Weather
o Valued at 825,443,640

AMEC Natural Hazard Mitigation Plan



; [OZARK ELECTRIC COOPE RATIVE |

In addition, historical hazards with recorded damages were used to identify an average

cost per event. (Formula: Totebst of damages / total number of events = Average
damage cost per eventWhen discussing the extent of potential damagealfdrazard,
the following scale wastilized:

Regardless of hazard categorization, the following matrix (Table 1.5) wiltilised to

Less than 10% potential damagesaial cooperative infrastructure
10-25% potetial damages ttotal cooperative infrastructure
25-50% potential damages total cooperative infrastructure
More than 50% potential damagegdtal cooperative infrastructure

identify the potential damage extent and likelihood of occurrence for each natural hazard

type.
Table 1.5 Probability of Hazard Occunee
Sample  Ozark Electric | Lessthan | 1-10% chance | 10- 99% Near100%
Cooperative Infrastructure | 195inany | in any given | chance in any | probability in
Vulnerability Assessment Matrix givenyear year givenyear any giveryear

Hazard:

Less than 10% of dama
to system

10-25% damage of systen

26:50% damage af/stem

More than 50% damage
system

Potential Extent of Damage

In many instances, natural hazard events occur without causing significant damage to the

cooper at i v e 0 sTheimofe rsignfficamt impactuof watural hazard episodes
comes in the form of reportedustomer outages.
significantly harmed byeavy snowbut may result in prolonged and widespread outages
in the cooperativeos
function provides a more coise picture for comparison of events and geographic

servioce

ar ea.

The infrastructure may not be

n

consi

regions of the state. In addition to system damage, each hazard will be evaluated on the

average number of reported or estimated outages per event occusemCeable 1.6

(Formula: Average numbeif outages reported / Total number of custaseAverage
percentage of outages reported per event)

m | AMEC Natural Hazard Mitigation Plan
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Table 1.6

Probability oDamagecausinddazard Occurrence

Sample Ozark Electric
Cooperative Service Interruption
Vulnerability Assessment Matrix

Hazard:

1% in
given

Less than

any
year

1-10% chance
in any given
year

10- 99%

chance in any
given year

> Near 100%
probability in
any given year

Less than 10% ¢
customers report outages
3]
g 1025% of customer
= report outages
o
% 2650% of customer:
5 report outages
8
% More than 50% o
3 customers report outages
a

Section5: Risk Assessment
A) Historical Hazards:
Tornadoes

In the last 60 years55 tornadoes
have been reported within th
Ozark Electric cooperative
boundaries. Figure 3 provides
pictorial represeation of all
recorded tornado touchdown site
and recordegath. (Data for map
collected from NOAA.)

A data insufficiency existbetween
historical hazard records an
cooperative records noerning
damage estimates. For the purpc
of this assessment, the yed®

which records exist for both dat
sets have been used=rom 2000

201Q Ozarkb s servi ce
the state of Missouri has
experienced a total dfventy-three
tornado events Using the

previously described methodolqgy ¢ Tmade Toucnsoun

= Tornado Track

the probability of a tornadevent ;
in the Ozark service area in any
given year imear 1006 (23 events

Figure 3: Tornadoes in the OZEC Service Area,
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/ 10 years =23(0%). Estimatedcooperativematerial damages associateith each of
these events were mpiled by OZEC staff Sevenof the twentythree occurrences
caused damage to qoerative assets, resulting in38.46 prdoability that any given
tornado occurrence willproduce damagé¢7 / 23 = 30.4%) Table 1.7provides a
summary of evet dates, Efscale atings,damage cost estimataad outages reported

Table 17 OZEC Tornado Event Summary

Date of event EF Scale rating Damage estimates| Outages Reported
12/17/2002 F2 $2,500 230
5/4/2003 F3 $275,000 3,100
3/12/2006 F3 $50,000 4,200
10/17/2007 FOF1 $3,000 175
1/7/2008 FO/F2 $,500 730
5/10/2008 F4 $35,000 1,100
5/8/2009 F1 $75,000 537
Data provided based on @#E@lecords which reflect cost from the referenced ¢

Based upornhe last twenty years diistoricaleventrecords, tke average tornado to affect
the cooperative will include an BFEF3 rating, causing an average damage cost of
$64,286per eveni($450,000/ 7 events = $4,28§. This averaged amount accounts for
less than % of OZECO s  toeetheall assets and buildingluation ($64,286 /
$332,413,640= 0.0094%). Table 1.8demonstrates the probability of occurrence in
conjunction with the potential extent of damage

Table 1.8 Probability of Hazard Occurrence
Ozark Electric Coopergt[ve Less than 1-10% chance | 10- 99% Near100%
Infrastructure Vulnerability 1% : : h : bability |
Assessment Matrix % inany | in any given c_ ance in any | pro q ility in
Hazard: Tornado givenyear year givenyear any giveryear

Less than 10% of damagg
to system

10-25% damage of stgm

Damage

26:50% damage of systen

Potential Extent of

More than 50% damage ¢
system

An average of438 customers reported outages during recorded tornadoes Zi0€e
When compared with the total number of customers serv&@BC, it can be projected
that1.4% of all customers may reportitages during any given tornadeent. Table 1.9

demonstrates the probability of occurrence in conjunction with the potent extent of
impact upon local customers.

0} | AMEC Natural Hazard Mitigation Plan
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Table 1.9 Probability oDamagecausinddazard Occurrence
Oza(k Electric Cooperqtjve Less than 1-10% chance | 10- 99% > Near 100%
Service Interrupton Vulnerability | 196 inany | inany given | chance in any | probability in

Assessment Matrix
Hazard: Tornado

Less than 10% ¢
customers report outages

given year | year given year any given year

1025% of customer
report outages

2650% of customer
report outages

More than 50% O
customers report outages

Potential Extenof Impact

Severe Thunderstorms, High Wind, and Hail

From 20002010, Ozarld service area within the state of Missouri has experienced a
total 126 hail events and 33 thunderstorm/high wind events. Therefore, the probability
of a hail event in th@®zarkservice area in any given yeamisar to 10@ (82 events /Q
years =820%) while the probability of a thunderstorm/high wind event in any given year
is near tal0®% (133events /10 years =1,3300).

A data insufficiency exists between historical records and cooperative records for hail
events. It may be possible that hail egehtive caused damages to the system and
outages; however, the OZEC records do contain any records associated with hail events.
For the purpose of the risk assessment for hail events, the probability of damages and
outages due to hail are difficult to asses

Based upon historical records, the probability of a hail event occurrence is at least equal
to or greater than 100% and it is safe to assume that damages and outages have resulted
from the impact of hail. However, it is unlikely that average damagss cesulting from

hail would equal 10% or greater of the total overhead valu@zafk Electric assets. It

would be equally unlikely that average reported outages due to hail fromi 22000

would total 10% or greater of tot@zarkElectric customers.

Table 110 provides information for thunderstorm/high wind eventghirty-four of the

one hundred and thidthreeoccurrences caused damage to cooperative assets, resulting
in a 25.6% probability that any given thunderstorm/high wind occurrence williyce
damage. (8/133=25.6%)

AMEC Natural Hazard Mitigation Plan
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Table 110 | OZEC Thunderstorm/High Wind Event Summary
Damage | Outages Damage | Outages
Event date | estimates | reported | Event date | estimates | reported
5/8/2000 $3,000 230 10/13/2003 | $15,000 596
9/11/2000 $1,200 350 12/15/2003 | $2,700 120
4/11/2001 | $22,500 1,500 5/23/2004 | $17,500 1,200
4/22/2001 $2,700 750 6/13/2004 $300 47
5/17/2001 $450 30 1/12/2005 $700 10
5/20/2001 $2,500 86 6/11/2005 $4,700 275
6/28/2001 $7,500 465 7/23/2005 $11,500 476
8/29/2001 $1,400 75 11/27/2005 $8,400 525
10/10/2001 $830 32 6/30/2007 $45,000 1,350
5/7/2002 $12,500 637 5/10/2008 $1,400 114
6/4/2002 $4,800 363 6/23/2008 $4,600 957
8/23/2002 $350 12 12/27/2008 $300 32
5/10/2003 $7,500 726 5/8/2009 $6,500 745
5/13/2003 $1,225 56 6/9/2009 $300 45
7/31/2003 $5,500 124 6/19/2010 $2,200 215
8/4/2003 $35,000 2,400 8/15/2010 $50,000 1,147
9/26/2003 $700 78 10/25/2010| $5,000 313
Data provided based on dteE@ecords which reflect cost from the refere
year.

Based upon historical records, the average thunderstorm/high wind event to affect the
cooperative will cause an average damage cost8d@58 ($290,755/ 34 events =
$8,551.62. This averaged amount accounts for less than 1@Z&CH s
valuation (8552/ $325,443,64G= 00026%). Table 1.11 demonstrates the probability of
occurrence in conjunction with the potential extent of damage for both hail and

thunderstorm/high windsvents.

over head

Table 1.1

Probability of Hazard Occurrence

Ozark Electric Cooperative
Infrastructure Vulnerability
Assessment Matrix

Hazard: Thunderstorm/High
Wind/Hail

Less than
1% in any
givenyear

1-10% chance
in any given

year

10 99%

givenyear

Near10®%6

chance in any | probability in
any giveryear

Less than 10% of damagg
to system

10-25% damage of systen

Damage

26:50% damage of systen

Potential Extentfo

More than 50% damage (q
system

An average ofL21 customers reported outages during recortthecderstorrithigh wind
eventssince2000 When ompared with the total number of customers serve@DiC,
it can be projected th& 38% of all customers may report outages during any ghash

| AMEC Natural Hazard Mitigation Plan
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thunderstorm, or high wind eventable 1.2 demonstrates the probability of occurrence
in conjunction wih the potent extent of impact upon local customers.

Table 1.2 Probability oDamagecausinddazard Occurrence
Ozark  Electric ~ Cooperative [ Less than 1-10% chance | 10- 99% > Near 100%
Service Interruption Vulnerability | 196 in any | in any given | chance in any | probability in

Assessment Matrix
Hazard: Thunderstorm/High
Wind/Hail

given year | year given year any given year

Less than 10% ¢
customers report outages
3]
g 1025% of customer
= report outages
o
% 2650% of customer:
) report outages
8
% More than 50% o
3 customers report outages
a
Flood

Riverine and flash flooding is an
ongoing potential threat to the
existing infrastructure of the Ozark
Electric Cooperative.
Approximately 6% of the Ozark
Electric service area idocated
directly within the 100 vyear
floodplain Flash  flooding
accounts for the majority of flood
events in southwest Missouand
most often occurs in the spring.
Rate of precipitation, duration and
saturation in low lying areas is the
most  pernicious hreat to
cooperative assets due to flooding.
Figure 4 below depicts the 100
year floodplain in relation to the
cooperativeogMapboundari es.
sources: FEMA HAZUSMH;
FEMA National Flood Hazard
Layer, Missouri  Office  of
Administration, and Association of
Missouri Electric Cooperatives
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