RALLS COUNTY ELECTRIC COOPERATIVE —

Section 1: Introduction

In 1936, the Ralls County Electric Cooperative (RCEC) was formed for the purpose of
supplying reasonably priced electricity to its member owners. In the early years of the
RCEC, members were actively involved in bringing electricity to the countryside.
Today, professional crews clear the rights of ways and build electric lines. In addition to
electricity, RCEC sells water heaters, heat pumps, surge protection, grills and also
participates in energy conservation programs. In 2003, the Cooperative formed Ralls
Technologies, which provides high speed Internet service to rural Northeast Missouri.
The Cooperative also recently formed a not for profit organization, the Ralls Community
Foundation, to assist other public and not for profit entities. Headquarters for the RCEC
are located in New London, Missouri. Service is provided to customers in five counties in
Northeast Missouri that include Audrain, Marion, Monroe, Pike and Ralls. A nine
member board of directors provides direction for the cooperative.

The RCEC service territory consists of approximately 2,240 miles of energized line
which serves customers in Audrain, Marion, Monroe, Pike and Ralls counties. Figure 1
depicts the geographic boundaries of the cooperative in relation to USGS local
quadrangles within the state of Missouri. (Map sources: www.usgs.gov, Association of
Missouri Electric Cooperatives, Ralls County Electric Cooperative.)

The RCEC currently has 6,523 connected meters and exceeds 6,000 members in the five
county service area. Residential

customers account for 80.7% of RCEC Service Area Quadrangle
memberships (4,920 members) USGS Map Code
while non-residential customers
make up the remaining 19.3%
(1,176 members). Table 1.1
provides the summary of metered -
customers by county. e s s
Table11 | Meters by | —— ’-D\\\ ey
County - s || o s :;;\ —— {
Bty Number of +\ .
meters ) — ' :___1
Audrain 56 Sl sl el e ;m}';:m :
Marion 78 | = L8}
Monroe 973 Bandl il M _"-“/f"—”“--—.—:-: E i
Pike 714 i_ =0
Ralls 4,701 o ]
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RCEC’s average daily customer %m Figare 1
usage 15 37 kilowatt-hours (kWh). ST
During 2010, the annual total usage m—
of RCEC  customers  was S o
13,150kWh of service. Population MR 10 S
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| density for the cooperative
service area is depicted in Figure 2 (Map source: U.S. Census 2010).

Population Density in the RCEC Service Area by Census Block
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Section 2: Planning process:

The Missouri Association of Councils of Government and the Mark Twain Regional
Council of Governments (MTRCOG) formed a partnership with the Association of
Missouri Electric Cooperative and entered into a contract with the MTRCOG to facilitate
a hazard mitigation planning process for RCEC. On February 4, 2011, an initial meeting
was held as part of a regional kick-off meeting for Northeast and Central Missouri. This
informational meeting provided the basic responsibilities for each agency and allowed for
initial discussion conceming the project timelines, data collection and other pertinent
topics.

Throughout the months of August and September, the RCEC office in New London was
the location for three additional planning meetings. Table 1.2 summarizes the attendees
and topics of each meeting. Meeting minutes are available in the chapter appendix.
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Table 1.2 RCEC Planning Meeting Synopsis

M#@t@ Attendees, Title, Otganization | Fopies of discuséion

August 16, 2011 Daniel Strode, Manager RCEC RCEC business structure
Chris Gaines, Line Superintendent, RCEC Customer information
Judy Kinder, .Admin. Asst., RCEC Critical facilines information
Vikki Stuart, Cashier, RCEC Asset inventory by type and
Kelly Mundle, Accountaat, RCEC location
Robin Fitzgerald, Director, MTRCOG Data collection assignments
Cindy Hultz, Fiscal Officer, MTRCOG

September 7, 2011 | Daniel Strode, Manager RCEC Data collection review
Chris Gaines, Line Superintendent, RCEC Current mitigation strategies
Judy Kinder, Admin. Asst., RCEC Establishment of goals, actions,
Vikki Stuart, Cashier, RCEC and objectives
Kelly Mundle, Accountant, RCEC
Robin Fitzgerald, Director, MTRCOG
Cindy Hultz, Fiscal Officer, MTRCOG

September 22, Chris Gaines, Line Superintendent, RCEC Method of prioritization

2011 Judy Kinder, Admin. Asst, RCEC Proritization of goals, actions,
Vikki Stuart, Cashier, RCEC and objectives
Kelly Mundle, Accountant, RCEC
Robin Fitzgerald, Director, MTRCOG
Cindy Hultz, Fiscal Officer, MTRCOG

Public Involvement

As with all public hazard mitigation plans, public involvement was encouraged through a

variety

of methods. Ralls County REC posted their local chapter on the company’s

website, inviting both cooperative members and the general public to provide comment.
Print copies of the chapter were also made available upon request through the local

office.

Comments from neighboring jurisdictions were also solicited using the

standardized AMEC letter which was mailed to the appropriate contacts including;

Audrain County Commission,
Marion County Commission,
Monroe County Commission,
Pike County Commission, and
Ralls County Commission.

The RCEC provides service to critical facilities that include water providers/distributors,

nursing

homes, group homes, emergency services, telecommunications, and schools that

were invited to participate in the public comment period.
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Section 3: Asset inventory

Ralls County Electric Cooperative has a wide variety of assets. Real estate owned by the
company includes office buildings, warehouses, garages and other outbuildings
throughout the service area. Twenty-six vehicles provide access to customers and
infrastructure. RCEC does not own any electric generation or transmission infrastructure.
Approximately 1,460 miles of distribution lines are owned and maintained by RCEC.
Table 1.3 provides information conceming total asset valuation,

Table 1.3 RCEC Inventory Valuation Summary
Asset Total Coit breakdown
Replacement Cost
Total RCEC Assets $132,241,567 Buildings and vehicles - $5,732,343

Overhead assets - $121,251,994
Underground assets - $5,257,230
Disttibution Lines $105,633,5000H OH Sinple-phase lines - $70,323,500
$4.817,500 UG UG Single-phase lines - §2,749,500
OH Three-phase lines - $35,310,000
UG Three-phase hines - $2,068,000

Supporting $ 15,618,4940H OH Meters - $218,491
Infrastructure $439.730 UG UG Meters- $17,280

Poles - $8,370,833

OH Transformers - §4,250,000

UG Transformers - §422,450
Guys/Anchors - $938,206
Cross-arms - §232,514

Regulators - $281,200

SP Oil-Circuit Reclosures - $892,250
TP Qil-Circuitr Reclosures — 265,500
Capacitors - $25,500

Auto Transformers — 144,000

Office Buildings $1,840,000
Warehouses $1,952,842
Vehicles $1,939,501

Sonrce: Intermal RCEC Acounting and Insurance records, 2011

Ensuring quality distribution to its customers, Ralls County Electric Cooperative
maintains not only distribution lines, but also the supporting infrastructure as well. Table
1.4 includes a list of asset types, emergency replacement cost per unit or mile, the asset
inventory by service county, and total infrastructure numbers.
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Table 1.4
~ Emergency | Numberof | Nomberof | Numberof |  Numberof Numberof | Towl number of
At Replacement Cost  § units or miles: | units'or miles:’ | units or mibes: | wsmien o eniles: unitg ormiless oSS S
\ stormile | Audmi i _ Monwe Pike | e
Meter $36.15/unit 56 OH 75 OH 777 OH 685 OH 4,451 OH 6,044 OH
0 OH 3UG 196 UG 290G 250 UG 478 UG
Pole $306.95 /unit 300 300 3,000 4,000 19,671 27,271
Sprx*~ $65,000/mile OH
distribution line (531231 /foot O 17.8 OH 6.9 OH 122.7 OH 226 OH J08.5 O11 1,081.90H
$65,000/mile UG 0 OH 3 UG 13.50G 370G HBUG 423 UG
(512.31/ foot UG)
TP**¥* $110,000/mile 9.4 011 4 0H 4.7 OH 50 OH 216.5 Ol 3210H
distribution line {§20.83/ foot OH) 0 OH 1UG 11.2U0G ouG 75 UG 18.8 UG
Transformers $850 OH 40 OH 100 OH 860 OH 1,000 OH 3,00H 5,0000H
$850 UG 0 UG 3UG 201 UG 30 UG 263 UG 497 UG
Guys/anchors $44.45 /unit 75 100 1,000 1,500 18,432 21,107
Cross-arms $28.83 /unit 50 7 2,570 738 4,700 8,065
Regulators $7,600/unit 0] 0 6 4 27 37
Qil Circuit $2,150 SP /unit 6 5P 18P 37 8P 30 SP 3415P 415 5P
Reclosures $17.700 TP /unit 41D o're 0TP 0TP 11 TP 15 TP
Capacitors $500/ unit 3 0 4 4 40 51
Auto $8,000/ unit 0 0
Transformers 0 3 15 18
Total $121,251,994
replacement $2,419,084 OH $679,093 OH 514'3)1181'131 522,501,414 O11 SHU.?;ﬂ,ZTl OH
value by county 0 UG SIBUC | 5547 135 UG SATMHEUG | o 10 Sau G $5,2L?2230
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Section 4: Identified Hazards and Risk Assessment Methodology

The natural hazards in Northeast Missouri can vary dramatically with regard to intensity,
frequency, and the scope of impact. Some hazards, like earthquakes, happen without
wamning 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 waming which allows
for public preparation prior to their occurrence. Regardless, hazard mitigation planning
can lessen the negative impact of any natural disaster regardless of the onset time. The
following natural hazards have been identified as potential threats for the service region
of the Ralls County Electric Cooperative:

Tomadoes

Severe Thunderstorms, Hail, and High Winds
Flood and Levee Failure

Severe Winter Weather

Earthquakes

Dam Failure

Likewise, a number of hazards may be eliminated from consideration in their local plan
due to the state’s geographic location including tsunamis, hurricanes, coastal storms,
volcanic activity, avalanche, and tropical storms. Additionally, a number of hazards may
be eliminated specifically for RCEC because of asset types and geographic location in the
state of Missouri. Those hazards eliminated for the RCEC service region include:

Drought

Heat Wave

Severe land subsidence
Landslides

Wildfires

Although drought can potentially impact central Missouri, water availability does not
directly impact the delivery of electric service to RCEC customers. Similarly, 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 RCEC service area may be considered cascading events
rather than damage caused directly by the hazard itself. Land subsidence and landslides
have also been eliminated based upon local soil structure categorization by the USGS.
Limestone, carbonate rock, salt beds, and other naturally dissolving rock which are most
susceptible to the formation of sinkholes do not form the basis of soil in the RCEC
service region. Wildfires were eliminated due to the very minimal threat.

For the purpose of this risk assessment, the identified hazards for the RCEC service area
have been divided into two categories: historical and non-historical hazards.

Historical Hazards are those hazards with a measurable previous impact upon
the service area. Damage costs per event and a chronology of occurrences are
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available. The associated vulnerability assessments utilize the number of events
and cost of each event to establish an average cost per incident. For RCEC,
hazards with historical data include tornadoes, severe thunderstorms/high wind,
severe winter weather, and wildfire.

Non-historical Hazards are hazards with no previous record of impact upon the
local service area. As such, the associated vulnerability assessments for each of
these hazards will have an occurrence probability of less than 1% in any given
year, but the extent of damage will vary considerably. For RCEC, hazards
without historical data include earthquakes and dam failure.

Probability of Occurrence

In determining the potential frequency of occurrences, a simple formula was used. For
historical events, the number of recorded events for the service area was divided by the
number of years of record. This number was then multiplied 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 possibility 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 any given year
10-99% chance of an event occurrence in any given year

Near 100% chance of an event occurrence in any given year

The number of occurrences was further refined to focus on damage-causing events.
Those occasions which had reported damages were divided by the total number of
recorded events to obtain a percentage of total storms which result in infrastructure
damage. (Formula: Number of damage-causing events / total number of events =
Percentage of occurrences which cause damage.)

Potential Extent of Damage

Vulnerability Assessment matrices for each hazard are included on the following pages.
These worksheets detail loss estimates for each hazard affecting the cooperative’s service
area. Loss estimates were calculated using the asset summary created by intemal RCEC
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 assets. For Historical Hazards,
assets were divided into two groups based upon historical impact which were utilized in
the hazard damage analysis:

e Overhead infrastructure assets and buildings
o Used for Tornado damage assessments
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o Valued at $126,984,337

o Overhead infrastructure assets only

o Used for:
» Severe Thunderstorm / High Wind / Hail
= Flood
= Severe Winter Weather

o Valued at $121,251,994

In addition, historical hazards with recorded damages were used to identify an average
cost per event. (Formula: Total cost of damages / total number of events = Average
damage cost per event.) When discussing the extent of potential damages for all hazards,
the following scale was utilized:

Less than 10% potential damages to total cooperative infrastructure
10-25% potential damages to total cooperative infrastructure
25-50% potential damages to total cooperative infrastructure

More than 50% potential damages to total cooperative infrastructure

Regardless of hazard categorization, the following matrix (Table 1.5) will be utilized to
identify the potential damage extent and likelihood of occurrence for each natural hazard

type.

Table 1.5 Probability of Hazard Occurrence

Sample Ralls County Electric | Less than 1:10%: chance | 10-99% “Near 180%
Cooperative Infrastructure 1% 1 uny, in any given chance in any probabiiry in

Vulnerability Assessment Matrix : Bl il MR £
Hazard: _ gim?ﬁt bt B year ny e s

Less than 10% of damage
10 system

10:25% damage of system

26-50% damage of system

than B0% dam e ot
Aysteim

Potential Extent of Damage

In many instances, natural hazard events occur without causing significant damage to the
cooperative’s infrastructure. The more significant impact of natural hazard episodes
comes in the form of reported customer outages. The infrastructure may not be
significantly harmed by an ice storm, but may result in prolonged and widespread outages
in the cooperative’s service area. In considering the potential impact of a hazard, loss of
function provides a more concise picture for comparison of events and geographic
regions of the state. In addition to system damage, each hazard will be evaluated on the
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average number of reported or estimated outages per event occurrence. (Formula:
Average number of outages reported / Total number of customers = Average percentage
of outages reported per event)

Tahle 1.6 Probability of Damage-causing Hazard Occurrence
Sample Ralls County Electric | Less than 1-10% chance | 10- 95% s Neay 100%
Cooperative Service Interruption | {540 any in any given - chance in any probuability in

Vulnerability Assessment Matrix

Hazard: givenyeat | yeat | given year AV pIVEN Yedr

less  than  10%  of
customers Teport outapes

16:25% of customers

(5]

[+

E teport-outages

B

= 26-50% of customers
L‘% teport outages

'g Moze than  50%  of
8 | customers report outages

Section 5: Risk Assessment

;’9 Hi;“"i“' Hazards: Tornados in the RCEC Service Area
ornagoes 1962-2009

In the last 47 years, 34 toradoes have
been reported within the Ralls County
Electric Cooperative boundaries. Figure
3 provides a pictorial representation of
all recorded tomado touchdown sites and
recorded path. (Data for map collected
Jrom NOAA.}

A data insufficiency exists, however,
between 1968 and 1991 in both historical
hazard records and cooperative records
concerning damage estimates. For the
purpose of this assessment, the years for
which records exist for both data sets
have been used. From 1996-2011,
RCEC’s service area within the state of
Missouri has experienced a total of
twenty tormadic events. Using the
previously described methodology, the
probability of a tornadic event in the RCEC service area in any given year is 133% (20
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events / 15 years = 133%). Estimated cooperative material damages associated with each
of these events were compiled by RCEC staff. Thirteen of the twenty occurrences caused
damage to cooperative assets, resulting in a 65% probability that any given tormadic
occurrence will produce damage (13 events / 20 occurrences = 65%). Table 1.7 provides
a summary of the event date, EF-scale ratings, damage cost estimates and outages
reported.

Table 1.7 RCEC Tornadic Event Summary

Date of event _|_EF Scale rating _| Damage estimates Outages Reported
2/29/00 F0 $960 3
6/20/00 Fo $1,280 4
5724704 FQ $7.,000 36
3/12/06 KO $1,600 5
4/02/06 F2 $3.840 12
6/22/06 FQ $640 2
3701707 F1 $2,560 8
10/02/07 Fo $960 3
5/30/08 FO $960 3
12/27/08 F1 $4,160 13
5/15/09 FO $320 1
7/20/10 F0 §5,440 17
2/27/11 FO $320 1
Data provided based on iniernal RCEC records which reflect cost from the referenced event year.

Based upon the last 15 years of historical event records, the average tornado to affect the
cooperative will include an EF0 — EF2 rating, causing an average damage cost of
$2,310.77 per event (330,004/13 events = $2,310.77). This averaged amount accounts
for less than 1% of RCEC’s total overhead assets and building valuation
($2,310.77/8126,984,337 = 0.00002%). Table 1.8 demonstrates the probability of
occurrence in conjunction with the potential extent of damage.

Table 1.8 Probability of Hazard Occutrence

Ralls County Electric Tewtian | 0% Gace |10 Near &

Cooperative Infrastructure = ot R ans (e
Vulnerability Assessment Matrix L Ja oy m’:fEFE" S EIany -mhab.lm}'m

Hazard: Tomado |. given year ALl given yeas I; any given year

TLess than 10% of fAamage
a-gystem.

| 10-25% damage of system |
26-50% damage of systom

Damage

Potential Extent of

More than 50%) damage of

sySIEm

An average of 3 customers reported outages during recorded tomadoes since 1996.
When compared with the total number of customers served by RCEC it can be projected
that less than 1% of all customers may report outages during any given tornadic event.
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Table 1.9 demonstrates the probability of occurrence in conjunction with the potential
extent of impact upon local customers.

Table 1.9

Hazard: Tornado

Probability of Damage-causing Hazard Occurrence

Potential Extent of Impact

Ralls County Electric 1ess than 1-10% chance | '10- 99% ‘% Nedt 100%
Cooperative Service Interruption | 1% in any in any given chanceinany | probahility in
Vulnerability Assessment Matrix gwcn year year mm ‘ﬂﬁfﬁ{mﬁﬂﬂ
Less  than  10% of B
sstomets tepot outiges
1025% of customers
SPOTE OUtAges

26-50% of  customers

TEpOIT Dutages

More  than  30%  of

ustomers report outiges
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Severe Thunderstorms, High Wind, and Hail

From 1996-2011, RCEC’s service area within the state of Missouri has experienced a
total of 85 hail events and 116 thunderstorm/high wind events. Therefore, the probability
of a hail event in the RCEC service area in any given year is near 100% (85 events / 15
years = 567%) while the probability of a thunderstorm/high wind event in any given year
is 100% (116 events / 15 years = 773%). RCEC staff reported that there were no material
damages or outages associated with hail events from 1996 to 2011, resulting in a less than
1% probability that any given hail event will damage cooperative assets. (0/85=0%)

Table 1.10 provides a summary of those Thunderstorm/High Wind events which caused
damage to cooperative infrastructure by date, cost estimate of damage and reported
outages. Sixty-six of

the 116 occurrences | Table RCEC Thunderstorm/High Wind Event
caused damage to |10 | Summary i . i
cooperative gassets | Event |  Damage | Outages | Event . Damage | Ontages
P . A > | date | _cstimates | reported | date | estimates | repoged
resulting in a 56.9% |2/29/00 $1,280 4 6/08/05 $2,240 7
probability that any [3/26/00 $1,280 4 6/13/05 $1,600 5
given 4/20/00 $2,240 7 8/13/05 $960 3
thunderstorm/high 5/08/00 $960 3 8/28/05 $960 3
. a1 | 5726700 $1,920 6 3/11/06 $960 3
wind occurrence will |=7mm00 $960 3 3/30/06 $960 3
produce damage. (66 /5500 $1,280 4 5/29/06 $2.880 9
/116 = 56.9%) 7702/00 $2,880 9 6/10/06 $320 1
8/07/00 $7,000 33 7713706 $1,280 4
Based upon historical 9/11/00 $960 3 8/18/06 $3,200 10
records, the average %ég;g} ;243 2 Sﬁ(’jgg il,gso 4
; 4 2 3/31 1,020 6
Thunderstorm/High 9/18/01 $320 1 6/07/07 $640 2
Wind event to affect 5750705 | 31280 2 [8/12/07 | 1,920 5
the cooperative will [5/06/02 $3,200 10 8/16/07 $1,280 4
cause an average | 5/08/02 $2,560 8 7/02/08 $960 3
damage cost of $1,842 7;0%02 $5.760 18 7/08;08 $1920 6
7722702 $640 2 7/21/08 $1,600 5
(=$$112é:;52§m 66 ev,f.ﬁ;: 5/09/03 $2,880 9 7/27/08 $1.600 5
J 6/25/03 $3.520 11 7/29/08 $960 3
averaged amount [7/99/03 $2.560 8 8/28/08 $3.840 12
accounts for less than [7/18/03 $1,920 6 3/08/09 $1,920 6
1% of RCEC’s total | 7/28/03 $960 3 6/19/09 $5,120 16
overhead asset | 8/28/03 $1,600 5 6/23/09 $640 2
. 9/26/03 $4,160 13 8/19/09 $640 2
valuation = (81,842 270 g0 5 6/13/10 | 33,840 12
/$121,251,994 = [5/31/0a | $1.600 5 6/23/10 $960 3
0.00002%) 7/05/04 $1,280 4 7718710 $2.240 7
8/25/04 $3,840 12 7/19/10 $2,240 7
8/26/04 $2.560 8 9/18/10 $1,600 5
9/15/04 $640 2 9/21/10 $960 3
10/29/04 $320 1 10/25/10 $320 1
4/20/05 $640 2 10/26/10 $1,600 5
Data provided based on internal RCEC records which reflect cost from the referenced event
_year.
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Table 1.11 demonstrates the probability of occurrence in conjunction with the potential
extent of damage for both hail and thunderstorm/high wind events.

Table 1.11 Probability of Hazard Occurtence

Ralls County Electric Tessan | 1.10% chance | 10-99%
Cooperative Infrastructure [

Vulnerability Assessment Matrix 1% in any "-J"’:"'-.'.-"!'"Ei.'!"m { chance in any

Near 100%
probability in

Hazard: Thunderstorm/High | @Venyear | year. | given year ‘any given year

Wind /Hail ‘ - |
Less than' 10% of damage

W | fesystem

]

§ o [10-25% damsge of system

B g s

'?j:f £ | 26:-30% damage of system

3}

E More than 50% damage of
'Sflil.tl'l'l.

An average of 6 customers reported outages during recorded hail, thunderstorm, and high
wind events since 1996. When compared with the total number of customers served by
RCEQC, it can be projected that less than 1% of all customers may report outages during
any given hail, thunderstorm, or high wind event. Table 1.12 demonstrates the

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

Table 1.12 Probability of Damage-causing Hazard Occurrence

Ralls County Electric | Less than 1-10%% chance 1D-1E I S
CoopetatEv'e Service InterrupuZon ;%h u?. i“‘""""l" E’-‘"ﬁ" chaﬂd'.' '-*”‘-*-‘-}' :ﬁﬂhhmtfh
;;:?;rgszhty Assessment Matrfx given year year | given year MWW
Less than  10%  of
CUSTOMErs I‘tpottﬂl.'l'[lgtﬁ

% 0250 B
y L

= S = s = e
g 26:50% of  customens
g Teport cutages

£ [More than 50% of
= CUSTOMETs Teport OltARes
~ =
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Flood and Levee Failure

Flood and levee failure carries very minimal ongoing potential threat to the existing
infrastructure of the Ralls County Electric Cooperative. Approximately 6% of the
cooperative service area is located directly within the 100 year floodplain. Figure 4
below depicts the 100 year floodplain in relation to the cooperative’s boundaries. (Map
sources: FEMA National Flood Hazard Layer — Missouri). Currently, inundation data
for levee failure is lacking due to issues surrounding mapping, appropriate models, and
its close association with flooding events. Figure 5 below provides the location of known
state and federal levees within the cooperative’s boundaries. (Map sources: US
Topograhic Map and MSDIS)

From 1996-2011, RCEC’s service area has experienced 16 flooding events., Currently,
no data concerning levee failure damage can be separated from flood damage data.
Therefore, the probability of a flood/levee failure event affecting the cooperative assets in
any given year is 100% (16 events / 15 years = 107%). Estimated material damages
associated with each of these events were compiled by RCEC staff. Table 1.13
summarizes flood event dates by month, damage cost estimates and reported outages.
One of the 16 occurrences caused damage to the cooperative assets, resulting in a 6.3%
probability that any given flood occurrence will produce damage (1/16= 6.25%)

Table 1.13 RCEC Flood Event

Summary
Date of event Damage estimates Outages Reported
7/14/08 315,000 15

Flood and levee failure events vary widely based upon numerous factors including, but
not limited to, annual precipitation and extent of levee damage. Not all events, however,
are extensive as evidenced in Table 1.13. Based upon historical records, the average
flood/levee failure event to affect the cooperative will cause an average damage cost of
$15,000 ($15,000/1 event = $15,000). This averaged amount accounts for less than 1%
of RCEC’s overhead asset valuation ($15,000/$121,251,994 = .0001). Table 1.14

[ Table 1.14 Probability of Hazard Occurrence

Ralls Cou.nty Electric Tesithan 1107 chance o505 0%
Cooperative Infrastructure

Vulnerability Assessment Matrix 1% any. n any given chance i any probability in

Hazard: Flood Eived yeir YEar given year ‘lﬁy:_gii-m.}w
1 |

‘Less than 10% of damage

- 10 system

=]

S g [ 10:25% dimage of system

o

moE L

5 5 [2550% damage ot systern

=]

|4

S | More than 50% damage of
“SySIEm

AMEC Natural Hazard Mitigation Plan |



RALLS COUNTY ELECTRIC COOPERATIVE _

demonstrates the probability of occurrence in conjunction with the potential extent of
damage.

Fifteen customers reported outages during recorded flooding events since 1996. When
compared with the total number of customers served by RCEC, it can be projected that
less than 1% of all customers may report outages during any given flood event, Table
1.15 demonstrates the probability of occurrence in conjunction with the potential extent
of impact upon local customers.

Table 1.15 Probability of Hazard Occurrence
Ralls County Electtic | css than 1-10% chance | 1D-99% = Near 100%
goﬁ)erﬁ;e Tsf"ice Imel‘hf‘“P“:O“ 1% a0 any in4ny given | chance inany [ probability in
ulnerability Assessment Matnx . g | L TN, P R
Hazard: Flood BixCiyear i prven yrar =1, FIYEDYTAL
‘Lesst  than  10%  of
Custamers feport autages.

10-25% of customers
Eport oulnges

26500 of customers
Tepart Gutages

More than  50% of

Potential Extent of Impact

RCEC Service Area 100 Year Floodplain

[ coon Boundary
—— Rrvwr
100 Yar Floatpialn

Figure 4
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RCEC Service Area Levees
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Severe Winter Weather

From 1996-2011, RCEC’s service area has experienced a total of 43 severe winter
weather events, including significant snowfall and ice storms. Therefore, the probability
of a severe winter weather event in the RCEC service area in any given year is near 100%
(43 events / 15 years = 287%). Estimated material damages associated with each of these
events were compiled by RCEC staff. Table 1.16 provides a summary of event dates,
types, associated damage estimates, and reported outages. One of the 43 occurrences
caused damage to cooperative assets, resulting in a 2.3% probability that any given
severe winter weather occurrence will produce damage. (1 event / 43 occurrences =
2.3%)

Table 1.16 RCEC Severe Winter Woeather Event
Summary
Event date Event type Damage Outages
estimates reported
12/08/07 Ice $65,000 5
Data provided based ont internal RCEC records which reflect cost from the
referenced event year,

Based upon these historical records, the average severe winter weather event to affect the
cooperative will cause an average damage cost of $65,000 ($65,000 / 1 event = $65,000).
This averaged amount accounts for less than 1% of RCEC’s total overhead asset
valuation ($65,000 / $121,251,994= 0.05%). Table 1.17 demonstrates the probability of
occurrence in conjunction with the potential extent of damage.
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Table 1.17

Ralls County Electric

Probability of Hazard Occurrence

. Less than 1-10% chance | 10-99% Near 100%
Cooperative Infrastructure 1% oyt / i agasia sty Silitin:
Vulnerability Assessment Matrix . mm:q,r mmygtm ; _l_mf"e _"_:m}r Pm tj'm
Hazard: Severe Winter Weather | EIFeAyear | year given year any piven year

Less than 10% of damage
w 1o system
Q
E 9 10:25% damage of system
L]

4] ]

E g 26-50% damage of system

=}

o

S Maote than 5% damage of
Ef‘S‘IEm

An average of 5 customers reported outages during recorded severe winter weather
events since 1996. When compared with the total number of customers served by RCEC,
it can be projected that less than 1% of all customers may report outages during any given
severe winter weather event. Table 1.18 demonstrates the probability of occurrence in
conjunction with the potential extent of impact upon local customers.

Table 1.18 Probability of Damage-causing Hazard Occurrence
Ralls County Electric | Less than 1510% chance | 10- 99%
Cooperative Service Interruption 1%in|u:rp' in uny given chance in any
Vulnerability Assessment Matrix | . oot P—H‘ . o e m '
Hazard: S Wi Weatl RIVED Feat LEZ | YT ER
Less. than 108  of -
CUSIOMETS Teport m.mg:s
% 10-25% of customers
b
o
;’3 enort o1 i
£ [More than 50% of
E CUSIOMErs IEPOTT outages
Wildfire

The incidence of wildfire in the RCEC service area presents a unique risk assessment.
Wildfire events have occurred in each of the five counties. According to the Missouri
| Department of Conservation, Audrain, Marion, Monroe, Pike and Ralls Counties have

AMEC Natural Hazard Mitigation Plan |



RALLS COUNTY ELECTRIC COOPERATIVE _

experienced wildfires between 2004 and 2008. Table 1.19 summarizes the incidences of
wildfire within the five counties. Therefore, the probability of a wildfire event in the
RCEC service area in any given year is near 100% (230 / 4 years = 5,750%). However,
for the purposes of this assessment, wildfire and its associated impacts cannot be
eliminated from the realm of possibility.

Table 1.19 Wildfire summary by county

County # of Avetige | Lelhood Acres Average Total | Vulnerability |
Wildfices, | Anouval# |  (1-5) Bumed Annual Buildings |
2004-08 of | Agres Damaged
| Wildfires | Bumed ——
Audrain 43 8.6 1 134.5 27 0 Low
Maron 55 11 1 579.45 116 0 Medium-
Low
Monroe 53 10.6 1 1,012.5 203 0 Medium-
Low
Pike 50 10 1 413.7 83 1 Low
Ralls 29 5.8 1 285 57 0 Low
Totals 230 46.0 1 2,425.15 486 1 Medium-low

Source: Missourt State Hazgard Mitigation Plan, 2010

The potential extent of damage caused by wildfire is difficult to determine. Like
earthquakes and dam failure, wildfires have had no measurable impact upon the RCEC
service area. To date, 230 fires have burned a total of 2,425.15 acres for an average of
10.5 acres affected per event. RCEC sustained no damage related to wildfires in its
service area during this time period. Cooperative assets are located throughout the
service area rather than being located at a single central site. With an average of 10 acres
per fire in the service area, it is unlikely that infrastructure damage would exceed 5%
based upon asset location and unlikeliness of an uncontrollable fire. This initial
assessment assumes a limited impact upon electrical distribution infrastructure of less
than 10% (Tablel.20). Further study will be required to create a model for damage
assessments related to wildfire.

Table 1.20 Probability of Hazard Occurrence
Ralls County Electric Tess than | 1-90% chanes | T0-95% W fo0%
Cooperative Infrastructure 1% : _ RN - - Bahilited
Vulnerability Assessment Matrix i ey m AEen I:I' 2 :.- RApYS Fm“' tl““
Hazard: Wildfire SVERYRAL Year! | EIRen year ALY RIVETLFLAL
Less than 109 of damage

- tosystem.

)

g 2 10-25%0 damage of system

X

m ]

3 gu 26507 damage of system

g

2 More than 504 damage of
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No customers have reported outages during recorded wildfires between 2004 and 2008.
When compared with the total number of customers served by RCEC, it can be projected
that 0% of all customers may report outages during any given wildfire event. Table 1.21
demonstrates the probability of occurrence with the potential extent of impact upon local
customers.

Table 1.21 Probability of Damage-causing Hazard Occurrence

Ralls  County Electric | Leks thian {-10% chance | 10-99% | * Neat 100%

Jooperative Service Inteuption | {%inany | inanygiven | chanceinany | probability in
uinerapi ty sessment atrix . 5 - . j
Hazard: Wildfire BIEEILFENE S| Y RhE given year “any given year

Less  than 10%  of

CUSIDMETs Teport ourages

10-25% of customers
report outages

26-50% of customers
report putages

More than 50% of
‘CUSHHMCTS TEpOIt outiges

Potential Extent of Impact

B. Non-historical Hazards
Earthquakes

The closest source of earthquake risk in central Missouri is the New Madrid Fault located
in extreme southeast Missouri, which has, according to many experts, the potential to
produce the largest earthquakes in North America. Undoubtedly, this fault has the
potential to affect the RCEC service area in its entirety. In addition, there have been
several small, virtually undetectable earth movements in the region in recent history,
which may or may not be attributed to the aforementioned fault lines or other, very small
faults located nearby.

The New Madrid fault has the potential to cause damage throughout the state of Missouri,
including the RCEC service area. Scientists from the U.S. Geological Survey (USGS)
and the Center for Earthquake Research and Information (CERI) at the University of
Memphis have estimated the probability of a magnitude 6.0 or greater earthquake from
the New Madrid Fault is 25-40 percent through the year 2053. The probability of an
earthquake increases with each passing day.

The projected earthquake intensity ratings for the cooperative region changes based upon
the Modified Mercalli Scale. Given a New Madrid earthquake with a 6.7 rating, three of
the service area counties (Marion, Ralls, Pike) would experience a Level VII intensity,

AMEC Natural Hazard Mitigation Plan |



RALLS COUNTY ELECTRIC COOPERATIVE _

while the remaining two counties (Monroe and Audrain) would experience a Level VI
intensity characteristics. In the event of an earthquake with a 7.6 rating, Monroe and
Audrain Counties would experience a Level VII intensity, while Ralls, Marion and Pike
Counties would experience intensities of VIII. Subsequently, an earthquake of 8.6
magnitude would result in Monroe and Audrain Counties experiencing intensities of VIII.
Consequently, intensity levels in Ralls, Marion and Pike Counties would be IX.
Substantial damage would result in the entire service area should a magnitude 8.6
earthquake occur.

In the event of an earthquake with a VI rating, the RCEC service area would most likely
experience minor building damage as well as damage to the electrical distribution system.
This damage, however, would most likely be relatively minimal and localized when
compared with the VII, VIII and IX intensities. Distribution lines overhead and
underground could become disconnected or severed, and transformers could be damaged
and damage to structures will most likely be severe. Though the probability of
occurrence is very small, the potential extent of damage could significantly impact both
the cooperative and its customers as demonstrated in Table 1,22

Table 1.22 Probability of Hazard Occurrence
Ralls County Electric Tess than [ 10% chance | T0-95% e 100%
Cooperative Infrastructure 1% it dny n ; h x 3 Tt 1
Vulnerability Assessment Matrix | man 1 My ven t1 g aes L F R 1
Hazard: Earthquake FVED yedr YERE ZIVED YCRE 3 RAY. gIven year
Less than 10% of damage '
oy SyETeny
10-25% damage of system

.Zﬁ-ﬁﬂ%-;ﬂnmugn:uhystﬂn

Potential Extent of
Damage

More than 50%: damage of
“system '

Based upon information from CERI, FEMA, and SEMA, it may be estimated that 610
customers could report outages related to an earthquake event. When compared with the
total number of customers served by RCEC, it can be projected that 10% of all customers
may report outages during any given seismic event. Table 1.23 demonstrates the
probability of occurrence in conjunction with the potent extent of impact upon local
customers.
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Table 1.23 Probability of Damage-causing Hazard Occurrence
Ralls County Electric | Less than 1-10% change | 10-99% > Near 100%
Cooperative Service Interruption | yo4 i any ity given | ehanceinany | probability in

Vulnerability Assessment Matrix given year
Hazard: Earthquake : E

year | gven year | any given year

Less  than  10%  of
CUSLOMIES FEpOTT OUiEes:
};.1 10.25% of
g report outages:
L—Ia T
= 26-50% of
% | teportounges
2 Mote than  50% of
£ CUSIOMELS CEPOLL CULAZES
=~

Dam Failure RCEC Service Area Dam Network
Like earthquakes, dam failures have had
no measurable impact upon the RCEC
service area to date. According to
Missouri DNR’s Dam Safety Division,
55 dams currently exist within the
cooperative boundaries: 31 in Ralls
County, 17 in Pike County, and seven in
Monroe County. Of these dams, two in
Ralls County, three in Pike County and
one in Monroe County are regulated by
the state due to the fact that they are
non-agricultural, non-federal dams
which exceed 35 feet in height. Figure {|%™
6 shows the locations of all known dams 4 H
located within RCEC’s service area.

(Map sources: | | coo Bouncay y @.:
. . . e
www.msdis.missouri.edu) Lakea .
| - | County Figure 6
Twenty-six dam failures have occurred = .

within the state of Missouri over the
past 100 years. However, no such event has occurred within or near the cooperative’s
boundaries. However, for the purposes of this assessment, dam failure and its associated
impacts cannot be eliminated from the realm of possibility. In order to allow for a risk
assessment, the probability of this event has been included as less than 1%.
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Table 1.24 Probwalulity of Hazard Occurrence
Ralls County Electric Tessthan | 1-10% chance | 10 99% Neax 160%
Cooperative Infrastructure 1% inlany . - Ty robability
Vulnerability Assessment Mateix | ©° M50 MAny.given s U L )
Hazard: Dam Failure A TEAG EIVER FERL any given year
Less than 10% of damage ' '
to-eystem
10-25% damage of system

26-50% damage of system

Potential Extent of
Damage

More than 50%% damage of
EYERm

Determining the potential extent of dam failure is currently impossible due to a tack of
data concerning inundation zones. Further study conceming existing dams and their
impact is required to make a more comprehensive assessment of potential damages. This
initial assessment assumes a limited impact upon downstream electric distribution
infrastructure of less than 10% for both infrastructure damage and service interruption,
(Tables 1.24 and 1.25)

Table 1.25 Probability of Damage-causing Hazard Occurrence

Ralls County Electric Lt:ss_l&?hn T010% chance | 10:99% > Near 100% |
Cooperative Service Interruption 1%1!1#11 R given SNanee lo'an : h‘ﬂhﬂI in |
Vuloerability Assessment Matrix A F ' '__? ' i }’m 4 : E; (£ ';Eﬂ
Hazard: Dam Failure given year FEhe g ft it

% 10-25%  of customers
B -

¢ [ or

'Té Mo than  50% of
g CUSIOMEEs tepart ouliges
p_‘ - -

Section 6: Mitigation strategies
Previous efforts at mitigation

For organizations like RCEC, mitigation is considered to be part of prudent business
operations. In order to ensure the delivery of a quality product and minimize service
interruptions, a number of mitigation strategies are continually utilized. Routine
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maintenance and upgrades to existing equipment are completed as part of daily tasks.
Vegetation management is utilized to limit the cascading effects of natural hazards.
Safety and reporting information are disseminated to the public through various types of
media. Mutual aid agreements and partnerships create relationships which provide for
future support in the event of a natural disaster.

Additionally, mitigation is considered prior to any expansion of service into special
hazard areas. Before any service is built, it is first “staked out” in coordination with local
builders and property owners. This process, completed by the Line Superintendent and
contracted engineers, identifies and addresses foreseeable hazards and safety issues
before any new service lines area constructed. USDA-RUS specifications regarding
operation and safety are utilized in every step of the process. Steps are taken to
practically minimize the exposure of equipment to loss due to foreseeable hazards,
particularly flooding. Customers who reside in the floodplain are not charged for repairs
or losses associated with flooding unless they purposefully destroy or restrict the
cooperative from protecting their distribution system assets.

Existing and potential resources

As stated above, mitigation is a key component of good business practices. Ralls County
Electric Cooperative includes mitigation strategies as part of regular work activities to
ensure service with minimal interruptions. Funding for these activities is provided
through the cooperative’s normal budgetary process for maintenance.

In order to expand mitigation efforts beyond normal maintenance, it is likely that RCEC
will need to seek outside funding sources. These may include private, state, or federal
programs which provide grant and loan funding. Upon passage of this plan, RCEC will
be eligible for funding through FEMA in the following categories:

Hazard Mitigation Grant Program
Flood Mitigation Assistance Program
Pre-Disaster Mitigation Program

406 Stafford Act

Development of goals, objectives, and actions

Establishing mitigation goals, objectives, and actions for a business entity requires a
slightly different approach than public agencies. Certainly, a number of similarities exist;
both entities must consider which hazards most commonly occur and have the greatest
potential for causing disruption to members or residents. They must also consider which
types of actions will maximize benefits and minimize costs, how mitigation strategies
will be implemented, who will enforce implementation, and how the overall plan will be
maintained and updated.

The RCEC mitigation planning committee, with assistance from MTRCOG staff, worked
to identify goals, actions, and objectives which addressed hazard mitigation issues. The
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committee first identified ongoing mitigation strategies as well as potential strategies
which seek to improve service and limit disruptions resulting from natural hazards.
Action items were then analyzed for common characteristics and summarized to create
nine objectives. Likewise, these nine objectives were grouped into similar categories and
used as the basis for the four overarching goals. Table 1.23provides a simple synopsis of
the goals and objectives before prioritization.

Traditionally, the STAPLEE (Social, Technical, Administrative, Political, Legal,
Environmental, and Economic) method is used to prioritize mitigation actions. These
categories, however, do not necessarily align with the private sector in the same way they
are applicable to governmental agencies. A number of action items could be included
with multiple goals and objectives, for example. As a result, the committee chose to use
a different method to prioritize their mitigation strategy.

Table 1.26

RCEC goals and objectives

Identified Goals

Identified Objectives

Goal 1: Protect the health and
safety of the community.

Objective 1: Prevent injury, loss of life, and damage to
property.

Objective 2: Reduce outage time to critical facilides.

Goal 2: Reduce furure losses
due to natural hazard events.

Objective  1: Protect and maintain  existing
infrastructure.

Objective 2: Research and develop plans for future
infrastructure improvements, seeking implementation
where feasible.

Objective 3: Research and develop plans for future
communication and data collection improvements
where feasible.

Objective 1: Improve assessment of outages and
reduce response time.

Objective 2: Create or maintain parinerships with
outside agencies.

Objective 1: Utilize media resources to promote public
education.

Objective 2: Continue interaction with local schools
and civic groups.

Goal 3: Improve emergency
management capabilites and
enhance local partnerships.

Goal 4: Continue to promote
public awareness and education.

After identifying ongoing and potential action items, the committee created three priority
tiers:

e First tier actions focus on physical infrastructure protection and improvements
which ensure continued, quality service and seck to reduce power cutages. These
types of actions are the highest priority of RCEC.

¢ Second tier actions create and maintain working relationships to reduce and
prevent the impact of power outages. These include improvements to safety and
reporting information, mutual aid agreements, and other efforts which seek to
expand and improve both customer service and disaster planning.

e Third tier actions identify potential projects for other system improvements.
These include mapping efforts, technological improvements, and research related
to the expansion of mitigation efforts.
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Actions within each tier may be funded through regular budgetary methods or identified
outside sources. Tables 1.27, 1.28, and 1.29 provide a list of action items by tier as well
as the goals and objectives identified with each.

Table 1.27 Priottized Mitigation Actions for Ralls County Electric Cooperative — Tier 1

Tier 1 :
Action item: Goalf Objective T?mgﬁ'z{meﬁ " Cost-bengfit seors
completion
Add poles and line; change poles as | Goal 1 / Objective 1 Ongoing High Cost
needed, tighten hardware, perform | Goal 1/ Objective 2 High Benefit
routine maintenance and vegetation | Goal 2 / Objective 1 Score: 7
maintenance
Replace cross arms and shorten spans; | Goal 1 / Objective 1 Dependent upon Low Cost
perform annual inspection of poles and | Goal 2 / Objective 1 funding Medium Benefit
lines; add lightening arresters Score: 6
Implement new electronic reclosures; | Goal 1 / Objective 1 Dependent upon High Cost
add new and larger conductors; convert | Goal 1/ Objective 3 funding Medium Benefit
overhead lines to underground lines or | Goal 2 / Objective 1 Score: 4
vise versa in areas of vulnerability; add
alternate source wirng to reduce outage
time; install new conductors and poles;
upgrade to concrete or steel poles in
some areas; install new electric
reclosures and expand use of lightning
arresters,
Waterproof meters Goal 2/ Objective 1 Dependent upon High Cost
funding Low Benefit
Score: 1
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Table 1.28 Priotitized Mitigation Actions for Ralls County Electric Cooperative — Tier 2

Tier 2
Action itemr: Goalf Objective eyl '{'mﬁ’ d s ]
completion

Partner  with  county  emergency | Goal 1 / Objective 1 | Ongoing effort. Low Cost
management agencies to ensure power for | Goal 1 / Objective 2 High Benefit
local shelters, fuel stadons, and public | Goal 3 / Objective 2 Score: 9
safety.
Increase holding of generators for use in | Goal 1 / Objective 1 | Ongoing effort Low Cost
critical assets Goal 1 / Objective 2 High Benefit

Goal 3 / Objective 2 Scote: 9
Cooperate with local law enforcement and | Goal 1 / Objective 1 | Ongoing effort. Low Cost
government officials to reduce the impact | Goal 3 / Objective 2 Medium Benefit
of power outages. Score: 6
Maintain mutual aid agreements with other | Goal 3/Objective 2 | Ongoing effort. Low Cost
rural electric cooperatives. Medium Benefit

Score: 6

Table 1.29 Prioritized Mitigation Actions for Ralls County Electric Cooperative — Tier 3

Tier3

Action itern: Goalf Objective Tmy}a.tmﬁ g Eesige
completion
Improve outage management using GIS | Goal 2 / Objective 1 | Dependent upon High Cost
system. Goal 2/ Objective 2 | additional funding. Medium Benefit
Goal 2 / Objective 3 Score: 4
GPS all infrastructure Goal 3 / Objective 1
Implement IVR  (integrated voice | Goal 3 / Objective 1 | Dependent upon High Cost
response ) system to improve outage additional funding. Low Benefit
reporting Score: 1
Monitor developments in data availability | Goal 1/Obijective 1 Ongoing effort Low cost
concerning the impact of dam failure and | Goal 2/Objective 1 Low benefit
wildfire upon the RCEC service area Score: 3

through local, state and federal agencies
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Section 7 — Plan Implementation and Maintenance
Plan incorporation

The goals, objectives, and actions of the previous section identify both ongoing efforts at
mitigation and potential methods for expanding efforts. The plan has been reviewed and
adopted by the Board of Directors as part of the company’s operations policy. This
mitigation plan necessitates involvement from every RCEC employment level as the
organization strives to ensure quality service to their customers.

Other Local Planning Mechanisms

Beyond the RCEC plan, few planning mechanisms exist at the local level. The Missouri
counties of Audrain, Marion, Monroe, Pike and Ralls each have a FEMA-approved
Natural Hazard Mitigation Plan in place. County emergency management directors have
Local Emergency Operations Plans which seek to mitigate the same hazards for residents.
These same counties are also included in the Regional Transportation Plan (RTP) as well
as a Comprehensive Economic Development Strategy (CEDS). RCEC’s plan can be
easily incorporated into these local plans and allow for coordination across agencies in
the event of an emergency.

RCEC is located within the rural portions of third-class counties which are prohibited
from enforcing building codes and zoning by the state of Missouri. They do not provide
service to any municipality within these counties. Comprehensive plans and Capital
Improvement plans do not exist inside of the RCEC service areas.

Plan Maintenance

RCEC will conform to the requirements established by the Association of Missouri
Electric Cooperatives (AMEC) for monitoring, evaluating, and updating the plan.

Continued Public Involvement Opportunities

RCEC will conform to the requirements established by the Association of Missouri
Electric Cooperatives (AMEC) for continued public involvement. Opportunities for
public comment will continue to be offered through various media outlets, the
cooperative’s website, and the physical office of RCEC.
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