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BOONE ELECTRIC COOPERATIVE

Section 1:Introduction

BooneElectric CooperativéBoong holds the distinction of being the filisicorporatecdelectric
cooperative in the state of Missoutiwas established in 183A Touchstone Energy Cooperative
BooneElectric Cooperativés headquartered i@olumbig Missouri The majority of its memberare

located inBoone Randolph, and Audrain Counties with small service areas in Callaway, Howard, and
Monroe CountiesThe cooperative is run by a board of nine directors

Boon&ds service boundar.i
Randolph County, the nostiesternportion of Audrain Countyandsmall portions of Callaway, Howard
and Monroe Countie3.he cooperative owra,979miles ofelectric distributiorline within this area.
Figure 1depicts the geographic boundaries of the coopermtikedation to USGS local quadrangles
within thestate of Missouri(Map sourceswww.usgs.ggvBooneElectric Cooperative

es

BoaneCQounty,ehe autheastesrt part oh e

Figure 1 BooneElectric Cooperative Boundaries
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BooneElectricCooperative has a mérarship 025,240 members. EOY 2016 we have 31,816 active
meters and 2,393 inactive services totaling 34,209 serRessdentiabnd public meters (meters serving

BoonePage?

ent i

I €



BOONE ELECTRIC COOPERATIVE

homes, barns, and outbuildings) qmise almost 97% of the meteasd commercial anidrigation meters
account for the remaining 3%ablel provides the summary ofietersby county

Tablel Meters by County

County Number ofMeters

Boone 30,919
Randolph 624
Audrain 191
Callaway 57
Howard 16
Monroe 9
Total 31,816

The average monthly customer usageooneElectric Cooperative is 1,419 kilowdtburs (KWh).
Annual total usage fdBooneElectric Cooperative for 2016 totaled 537,770,741 kRtpulation density
for the cooperative service area is depicted in FigMead sourcelU.S. Census 20)0

Figure 2  Population Density Map
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BOONE ELECTRIC COOPERATIVE

Critical Facilities

It is important in mitigation planning for the electric cooperatives to identify the crfiticdities in each
area and to be able to prioritize reconnection and-bpgkower need®8ooneElectric provides service
to the following critical services:

=4 =4 =8 4 4 -8 -8 4 -8 -8

BooneCounty emergency operating center (911)
BooneCounty Sherriffdos office
BooneCounty Jail

BooneCounty Juvenile Center

Lenoir Homes, nursing home and senior assisted living center
Multiple water wells, pumps and Sewer stations.

Multiple cellular phone, radio and other similar communication towers
SoutherrBooneR Il High School

Columbia Public Saools (7 separate schools)

Harrisburg (2 separate school buildings)

Ashland Optimist Club (regional emergency shelter

Future Development

BooneElectric did not mention angpecificprojects, but did offer an expectation for future growitey
expect residntial growth to continue at approximately 2.0% per year and commercial development to be
gradual.Table 2 below illustrates the population trend for the counties seri@ddneElectric.

Table 2

County Population Trend, 1990010
30 Year
County 1990 2000 2010 | Trend (1990

2010)
Audrain 23,599 25,853| 25,529 4%
Boone 112,379 135,454| 162,642 20%
Callaway 32,809 40,766| 44,332 16%
Howard 9,631 10,212 10,144 3%
Monroe 9,104 9,311 8,840 -1%
Randolph 24,370 24,663| 25,414 2%

Source: U.S. Census Data

Planning Process

Since the planning process is the same for each of the electric cooperative plans, the details of the

planning process are presented in the Statewide Summary section of the plan.
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BOONE ELECTRIC COOPERATIVE

Appendices
Three appendices are included at the end oédleé plan

Appendi x A contains the Adoption Resolution;
official showing that the Board of Directorasiadopted the mitigation plan.

Appendix B contains the Documentation of Participation; copies of pksses, website postings and
other public outreach that was made to request public comment.

Appendix C contains the Surveys; the Data Sutlayis the source of data for the 2017 plan update; the
Goals, Objectives and Actions Survey is the update@wesf the mitigation strategies.
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Section2: Asset inventory

BooneElectric Cooperativhas a wide variety of assets by tyReal estate owned by the company

BOONE ELECTRIC COOPERATIVE

includes office buildings, warehousesidgarageskorty-seven(47) vehicles provide aces to customers

and infrastructureBoonedoes not own any electric generation or transmission infrastrugttiogal of

2,466 miles of distribution line¢OH and UG) and 513 miles of secondary linesoaveed and
maintained byBoone Table3 provides information concerning total asset valuation.

Table 3

BooneAsset Inventory Valuation Summary

Asset

Total
Replacement Cos

Cost Beakdown

Total BooneAssets

$282,009,91¢

Buildings and vehicles $13,328,098
Overhead asset$176,639,676
Underground assets$92,041,145

Distribution Lines

OH $83,288,40¢
UG $72,068,270

OH Singlephase lines $38,488,761
UG Singlephase lines $62,775,740
OH Threephase lines $44,799,645

UG Threephase lines $9,292,530

Supporting
Infrastructure

OH $93,351,270
UG $19,972,875

Meters- $5,473,440

Poles- $41,642,880

OH Transformers $15,307,600

UG Transformers $18,296,25(
Guys/Anchors $11,943,281
Crossarms- $9,327,714

Regulators $622,050

SP OilCircuit Reclosures $1,449,500
3phase O#Circuit Reclosures $2,794,500
Capacitors $469,900

OH Protective Devices$3,536,505
UG Protective Devices$1,676,625
Other Special Equipment$783,900

Office Buildings $5,642,599
Warehouses $1,851,500
Vehicles $5,833,999

SourceinternalBooneElectric Cooperativéccounting and Insurance records, 801

Values for office buildings, warehouses and vehicles are based on general liability insurance replacement

cost estimates and may not represent actual value. Replacement cos¢gslnmet include contents
($7,835,000) Vehicles include mobile equipment value estimieters for OH and UG are the same
and the assets are included in the calculated values for tot&®}d.are not an asset for RUS

accounting and therefore areimall e d i n

cost

i ne cost and not i
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Ensuring quality distribution to its customeBxoneElectric Cooperativenaintains not only distribution lines, but also the supporting infrastructure as well.

BOONE ELECTRIC COOPERATIVE

Table4 includes a list of asset types, emergency replacement cost per unit dhendsset inventory yervice Countyand total infrastructure numbers.

Table 4  BooneElectric Cooperative Asset Inventory by Service County
Replacement Cost Number of Miles or Miles or Miles or Miles or
Asset erpunit or mile miles or units: | units: units: units: units: Miles or units: TOTAL
P Boone AUDRAIN MONROE | RANDOLPH | HOWARD CALLAWAY
$160/unit OH

Meters $160/unit UG 33,198 217 10 707 16 61 34,209
Poles $920/standardnit) 41,653 1,044 45 2,326 32 164 45264
SP*Distribution $26,000/mile OH 1,328.07 OH 43.30 OH 2.67 OH 99.11 OH .88 OH 6.3 0H| 1,480.34 OH
Line $65,000/mile UG 944,99 UG 5.98 UG .08 UG 12.11 UG 1.60 UG 1.02 UG 965.78 UG
TP**** Distribution $94,500/mile OH 433.27 OH 15.24 OH 0 23.51 OH 11 OH 1.95 OH 474.07 OH
Line $158,000/mile UG 58.57 UG .21 UG .04 UG ’ ) 58.81 UG
Transformers $1225 OH 11,753 OH 162 OH 7 OH 527 OH 3 0OH 44 OH 12,496 OH

$2050 UG 8,735 UG 49 UG 1 UG 115 UG 15 UG 10 UG 8,925 UG
GuysAnchors $367 30,233 490 26 1,650 15 129 32543
Crossarms $582 14977 384 5 608 4 50 16,027
Regulators $9,425 58 3 2 3 0 0 66
Oil Circuit $5,575 SH 233 SP 7 SP 0 19 SP 0 1P 260 SP
Reclosures $12,150 TP 210 TP 12 SP 8TP 230 TP
Capacitors $1850 244 3 0 7 0 0 254
Special Equipment OH $21,775 36 0 0 0 0 0 36
Protective Devices OH $545 6217 71 2 179 4 16 6489
Protective Devices UG $32,875 51 0 0 0 0 0 51
Total Replacement OH | $162,336,444 $4,419,890 $153,494| $8,998,271 $78,698 $653,300| $176,639,676
Value byCounty UG | $90,262,007 $521,525 $7,234| $1,029,036 $134,614 $86,730| $92,041,145

Note:for the purposes of calculation, any quantity listed as <0.5 has been round&dstoildution line includes secondary service for servii.= Single phast*OH

= overhead***UG = underground™***TP | Three phas&ourceinternalBooneElectric Cooperative Accounting and Maintenance records
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BOONE ELECTRIC COOPERATIVE

Section3: Risk Assessment

Risk Assessment Methodology

The risk assessment methodolagpedin the following section was utilized for both the statewide
aggregation as well as for each individual cooperative ch&gsetion 4 of the Statewide Summary
details this methodologyome varition in the availability of data exists between #hectric
cooperativess each utilizes a different system of recording the impact of natural disAsters.
differentiation from the process below is explained in the individualo p e r chdptenasedessary.

For the purpose of this risk assessment, the identified hazards Bwaheservice area have been
divided into two categoriesistorical and non-historical hazards. Based on the data collected for the
update, the hazards have been reclassifieeflect the actual data available and those hazards with no
data available have been reclassified ashistorical. This does not mean that a {istorical hazard

will never cause damage, it just means to date, there has been no impact. The gtiltexists, but the
probability of the occurrence is numericatipse tozero. For the analysis in this plan Aaistorical

hazard probability is stated as less than one.

Historical Hazards are those hazards with a measurable previous impact upon the service area.
Damage costs per event and a chronology of occurrences are avaiteessociated

vulnerability assessments utilize the number of events and cost of each event to establish an
average cost per inciderftor Boone hazards with historical data include tornadoes, severe
thunderstormsigh wind/hail, flood and levee failurandsevere winter weather

Non-historical Hazards are hazards with no previous record of impact upon tre smevice
areaAs such, the associated vulnerability assessments for each of these hazards will have an
occurrence probability of less than 1&any given yearbut the extent of damage will vary
considerablyFor Boone the hazard without hisbrical dataareearthquakedam failure wildfire
andsevere land subsidence

Each hazard has a unigque impact upon the service area, requiring each hazard to utilize a different
valuation amount depending upon the level of imddotr-historical hazards assurdamage to all

general asset&or Historical Hazards, assets were divided into two groups based upon historical impact
which were utilized in the hazard damage analysis:

1 Overhead infrastructure assets and buildings
0 Used for Tornado damage assessments
0 Valued at$189,967,774
1 Overhead infrastructure assets only
0 Used for:
A Severe Thunderstorm / High Wind / Hail
A Flood
A Severe Winter Weather
0 Valued at$176,639,676

BoonePage8



BOONE ELECTRIC COOPERATIVE

A. Historical Hazards
Tornadoes

Previous Occurrences

For the 67 year period, 192016 40tornadoes have been reported withinBlo@neElectric
Co o p e r Boundavieskigsire 3 provides a pictorial represation oftherecorded tornado touchdown
sites angatrs through 2016Data for map collected from NOAA.)

Figure 3 Tornado Map
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BOONE ELECTRIC COOPERATIVE

Probability of Future Occurrence and Vulnerability

Using this @ years of recorded NOAA datihe probability of dornadoevent in any given year is
59.7% Records provided did list outagasd damagefor the onereportedtornado eventluring the last
five years.Table 5 provides a summary ohis event

Table 5 BooneTornadic Event Summary

. Damage Outages
E D EF le R .
vent Date Scale Rating Estimates Reported
71712016 FO $5,684 11
Data provided based on interrgdonerecords

Based orfive years of data (2012016), there was oniernado reported and this storm resulted in
damage, so that the probability that a tornado will affect damage is 100% and the probability of a
damaging tornado in any given year is 20%.

Based on a limited number of years of damage estimatgeayeragannual damage amouoit $1,137 is
lessthan 1% dBooné® s t ot al oV e r fing eldatian of$¥E39,967, 7@ A tdtal of 4li | d
outageswvererecordedduringtornadoes since the beginning of 20¢hen compared with the total
number of 31,816 meteserved byBoone it can be projected that less tHafh% of all customers may
report outages during any given tornadic event.

Problem Statement

Tornadoes, by #ir very natureare extremely unpredictabliéie recent decimation of a large part of the
city of Joplin, Missouri attests to this fa&roviding safety for employees and ensuring limited service
interruptions to members by improvement of communication systems and placement of assets
underground when possible should be part of the mitigation plan.

Severe Thunderstorms, High Wind, and Halil

Previous Occurrences

For the twenty year perioddm 1997 through2016 NOAA has recorde@8 days ofhail eventdor
BooneCountywith three reports of hailstones of two inch diameter or laiyaring this same0 year
time span, there were @ays of thuderstorm events with high winds, many with gusts over 60 mph.

Probability of Future Occurrence and Vulnerability

The average annual number of days with a hail ever@doneCounty is 4.4while for
thunderstam/high wind eventsthe average annual is 4ays for the years 199016.

More specific information regarding the service area was provid&bbge For the seven years from
the spring of 2011 through the spring of 2017 there were 21 days of hail @zdég;s of high wind
events and 11 days where both hazards occutrglsbuld also be noted that, due to the diffigimh
determiningwhether damageas caused by hail fmigh wind on days when there is a record of both
events, the outages and costtfose events havmeendivided between the two hazardsable6

BoonePagelO



BOONE ELECTRIC COOPERATIVE

provides a summary of hail eventsymar, costestimate of damageumber of outage everdsid
reported outages.

Table 6 BooneElectric Cooperative Hail Event Damage Summary
Date Dar_nage Outage | Outages
Estimates Events | Reported
2011:May-13 $3,677 7 106
201kMay-22 $6,303 12 1,309
2011:May-25 $6,303 12 124
201kxMay-31 $1,051 2 217
2013Junl0 $3,677 7 21
2013Junl3 $525 1 1
2011Jul03 $8,930 17 323
2012Apr-29 $1,576 3 141
2012May-28 $1,576 3 180
2012Sep07 $10,506 20 803
2013Apr-17 $818 1 1
2013May-20 $8,995 11 609
2013May-26 $4,089 5 20
2013May-28 $818 1 1
2013May-31 $5,724 7 47
2014Mar-27 $1,021 2 2
2014Apr-02 $1,021 2 6
2014Apr-03 $7,148 14 257
2014Apr-27 $4,595 9 74
2014May-10 $1,021 2 37
2014Jun21 $3,063 6 82
2015Apr-07 $4,087 9 69
2015Apr-09 $1,816 4 20
2015Jun08 $2,270 5 168
2015Jul01 $1,816 4 49
2016Apr-26 $11,886 23 179
2016May-11 $517 1 27
2016Jul06 $14,986 29 798
2017#Mar-06 $5,168 10 133
Totals $124,985 229 5,804
Data provided based on interr&donerecords which
reflect cost from the referenced event year.

There were 2®9ail events thatesulted in damagée the cooperative, resulting im average annual of

4.1 hail occurencesthat producedamageBased upomooperativeecords hail eventswill cause an
averageannual damagef $17,855 Boonerecords give only the cost of labor associated with the outage.
This averagedost of laboamaunt accounts for less th@01% of Booné taltoverhead asset

valuation 0f$176,639,676
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BOONE ELECTRIC COOPERATIVE

Therewere a total 0229 outage events which is an average annual 32.7 for the seven yearAperiod.
averageannualof 829 meteroutagesvererecorded during hadventssince 2011When compared with
the total number afnetersserved byBooneElectric, it can be projected that% of all meters may
experienceutages during any giverear due to a haédvent Table7 provides information for
thunderstorm/high windvents causing damage to the cooperative

Table 7 BooneElectric Cooperative Thunderstorm/High Wind Event Damage Summary

Date Damage Estimates | Outage Eventyg Outages Reported
2012:May-12 $14,183 27 1,633
201kMay-22 $6,303 12 1,309
2011Junl0 $3,677 7 21
2012-Junl8 $22,062 42 3,052
2012-Jun27 $21,537 41 2,648
2012-Jul03 $8,930 17 323
2012-Jul28 $2,101 4 802
2012-Aug-07 $3,152 6 581
2012May-06 $525 1 41
2012Junl6 $2,101 4 140
2014Mar-27 $1,021 2 2
2014 Apr-24 $511 1 44
2014Jun04 $35,230 69 3,424
2014Jun21 $3,063 6 82
2014Julk07 $21,955 43 4,196
2015Apr-09 $1,816 4 20
2015Jun07 $908 2 189
2015Junl3 $454 1 147
2015Jun25 $9,536 21 1,267
2015Jun28 $454 1 2
2015Jul01 $1,816 4 49
2015Juk25 $1,816 4 39
2016Apr-26 $11,886 23 179
2016May-11 $517 1 27
2016Jun20 $7,235 14 1,225
2016Jul06 $14,986 29 798
2016Jul07 $35,141 68 2,336
2016Juk13 $16,020 31 550
2016Aug-24 $517 1 4
201 7Mar-06 $5,168 10 133
Totals $254,621 496 25,263
Data provided based amternalBoonerecords which reflect cost from the referenced
event year.
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BOONE ELECTRIC COOPERATIVE

There were 30 days of high wind events which resulted in labor costs to the cooperative of $254,621 for
the last seven years. This is an average annual cost of $36,374withmit the damage to assets
accounts for about 0.02% Bbon® s over head asset valuation.

An averageannualof 3,609outagesvere recorded during high wireentssince 2Q1. When compared
with the total number ahetersserved byBooneElectric, it can b projected that1.3% of all meters
may experienceutages during any giverear due to a high winelvent

Problem Statement

Damaging thunderstorms with both hail and high winds occur multiple times each yeaBootie
service area. Protection from more intense storms could be provided by placement of assets underground
when feasible.

Flood and LeveeFailure
The southern boundary BooneE|l ectri ¢ Cooperativeds service area

Thel00yea f l oodpl ain in relation to the (Mapsopreer ati veo:
FEMA Map Services Center DFIRM.)

Figure 4 100 Year Floodplain Map
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BOONE ELECTRIC COOPERATIVE

The locations of levees within tiBooneservice areavhich participate in the U.S. Armyad@ps of
Engineers (USACE) Rehabilitation and Inspection Program are shown in FigiMepbsource USACE,
Kansas City District Levee Map Book.)

Figure 5 Levee Map

Previous Occurrences

For the period 200through June2017 there wer89 days offlood events irBoonés service territory.
Three events were recorded as riverine floods with the remainder reported as flash flood abka@s
shows one flood event since the 2012 report that had outages reported.

Table 8 BooneFlood/Levee Failure Event Summary

. Outages
Event Date Damage Estimates Reported
5/31/2013 Not available 3

Data provided based on interrBdonerecords which
reflect cost from the referenced event year.

Probability of Future Occurrence and Vulnerability

We do not have the records to easily obtain damage estirGateently, no data concerning levee failure
damage can be separated from flood damage Ha¢saverage annual numludra flood evergoccurring

BoonePagel4



BOONE ELECTRIC COOPERATIVE

within the cooperative service angaany given year is3.7. There were no recorded damage costs related
to flood/levee failure in thBooneservice are#or the period, resulting in a less than 1% probability that
any given flood occurrenceill produce damage.

There were only threeecorded outage®lated to flood/levee failure in tiBooneservice area during this
10.5 yeaperiod.Thereforejt can be projected that less tHaB5% of all customers may report outages
during any given flooding event.

Problem Statement

With the Missouri River on itsouthern boundary and numerous flggydne rivers crossing its area,
Booneneeds to waterproof assets when possible.

Severe Winter Weather

Previous Occurrences

From Januarg006to July 2017BooneElectric Cooperative's service area has experienced atdta
dayssevere winter weather eveni$iese events included blizzards, heavy snowfalls and ice storms. A
three month period from November@through January 2007 saw NOAdported damages of $1.29
million due to two winter storms followed by an is®rm.

Probability of Future Occurrence and Vulnerability

The probability of a severe winter weather event irBbeneElectric Cooperativeavice area in any
given year isl00% with an average annual occurrence ofdays of stormsTable9 provides a summary
of event dates, types, associated damage estimates, and reported outages for those events causing damage.

Table 9 BooneSevere Winter Weather Event Summary
Event Date Event Type Damage Estimate{ OutageReported
11/30/06 Heavy snow $222 158
2/1/11| Winter storm $7 3
12/08/11| Heavy Snow $526 1
3/24/13 Heavy Snow $13,084 262
12/21/13 Heavy Snow $2,453 104
Totals $16,292 528
Data provided from internd8oonerecords Damage estimates are for labor only.

Five of the thirteeroccurrences caused damage to cooperatgets, resulting in28.3% probability that
any given severe winter weatheicagence will produce damage. &ny given year there is a probability
of 43.9% thata damaging storm will occur.

Based upon thesEL5 years ohistorical recordssevere winter weather eventill cause an average
annual damagef $1,417 This averaged amount accountslfss thar0.01% ofBoon& s t ot al
asset valuatioof $176,639,676Boonepersonnel stressed that, durihg time period fowhich outage

overh
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BOONE ELECTRIC COOPERATIVE

data is availablghere were no major ice storntse storms are not uncommon in Beoneservice area
and are one of the most damaging natural hazards which can impact the cooperative.

An averageannualof 46 outageswvererecorded during severe winter weatheents since 2008Vhen
compared with the total number wietes served byooneElectric it can be projected thidss than 0.2
percent of almetes may report outages during any giyear due to aeverewinter weather event

Problem Statement

Limited data makes this hazard difficult to analyze. The potential losses from an ice storm mandate that
overhead assets be strengthened or placed underground when feasible.

Note about cost of outagesThe cost foreach outage is not easy to determine and isacordecdby

Booneon a per outage basis. During 2@@oneexperienced 1,226 outage events (all causes) resulting in
50,273.8 consumer hours out (consumers out X hours out). Betwe¥@26f these outageseadirectly

rated tosevere weathem.he total labor cost related to these outages in 2016 was $633,582160
considered to be aaverage year. In addition to that casty OH or UG facilities that wouldquire
replacenentdue to storm damageould beat a cost similar to the replacement cost listeBable 2
BooneAsset Inventory Valuation Summarilithough standard outages do not historically have
significant damage to facilities, the types of events considered in the Plan have a higher likélihood o
causing damage to facilities that would result in total replacement

BoonePagel6



BOONE ELECTRIC COOPERATIVE

B. Non-historical Hazards

Wildfire
Previous Occurrences

Wildfire events have occurred in all counties ofBmneE| ect ri ¢ Co o p e rWildfieveds ser
data is available on a county basieoneCounty is the location of over 97% of tBeonemeters, with

Randolph County at 2% and the other four courtiigisning a total of less than 1% of the met&ata

onwildfires in the years 2002012for Booneand Randolph Counties shown in Tabld0.

Table 10 Wildfire Summary byCounty

# of Average Average Total

- Annual # | Acres Annual o
County Wildfires, Buildings
200412 of Burned | Acres Damaaed

Wildfires Burned g
Boone 2 0.2 50 6 0
Randolph 270 30 2,525 281 3
Totals 272 30.2 2,575 287 2
Source:Missouri Stite Hazard Mitigation Plan, 2013

Probability of Future Occurrence and Vulnerability

The probability of a wildfire event in tHeooneservie area in any given year is 100% with an average
annual of 30 wildfires throughout the tveounty areaAlthoughBoonedoes not have records of any
significant damage from wildfires, for the purposes of this assessment, wildfire and its associated impacts
cannot be eliminated from the realm of possibility.

The potential extent of damage caused by wildfire is difficult to deterinike.earthquakes and dam

failure, wildfires have had no measurable impact upoBt@neservice areaWith an averagannualof
287acreshburned in thearea,and a total twecounty area 0¥54,560 acrest is unlikely that infrastructure
damage would exceed one percent based upon asset location and the unlikeliness of an uncontrollable
wildfire. This is especially true sindoonéds servi ce area in Randol ph
meters.

Cour

No customers have reported outages during recorded wildfittesn compared with the total number of
customers served lBooneElectric it can be projected that less than 1 perceatl@ustomers may
report outages during any given wildfire event.

Problem Statement

Further study will be required to create a model for damage assessments related to wildfire.

Dam Failure
There are 122 dams within tB@oneservice area, according toetdatabase dli s sour i DNRbO6s Da
Safety Division: 99 irBooneCounty, 18 in Randolph County, and 5 in Audrain Cou@fythese dams,
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only 11are regulated by the state due to the fact that they aragraultural, norfederal dams which
exceed 35 feehiheight

Figure 6 shows the locations of all known dams located wigbioneservice aregMap sources:
www.msdis.missouri.edu; www.dnr.mo.gov/env/wrc.)

Figure 6 Dam Locations Map

Boone Electric Cooperative Service Area
Dam Locations

Dam Hazard Level
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Previous Occurrences

There have been 26 dam failures have within the statissburi over the past 100 yeahs.2008, a dam
failure in the City of Columbia iBooneCountyreleased large amount of silt inta downstream creek
The assets and service deliveryBafoneElectricwere not affected.
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Probability of Future Occurrence and Vulnerability

However, the potential impact of dam failure rema8iace this is the only one known dam failure to
have occurred within thBooneservice area, the probability of the hazard has been estimatedcessbe |
than 1% in any given year. Thecation of the Missouri River on ti&gooneElectricboundary means the
potential for large water releases exists from the very large dams upstream.

Determining the potential extent of dam failure is currently impossible due to a lack of data concerning
the amount oBooneassets ifnundationzones. Thisssessment assumes a limited impact upon
downstream electric distributianfrastructure of less thaddlfor both infrastructure damage and service
interruption.

Problem Statement

Further study concerngnexisting dams and the impact of their failure is required to make a more
comprehensive assessment of potential damages andtiuitigtrategies to address this potential hazard

Land SubsidencgSinkholes)

Previous Occurrences

TheBooneservice area is in a karst topographical region and so there is the potential for land subsidence
associated with sinkholeShere are known areas of sinkholes inBo®neservice areaAccording to the

2013 Missouri Hazard Mitigation Plan, there are #lhtified sinkholes ilBBooneCounty.Boone

personnel stated thaboperativestructures are not placedtimese knowrsinkhole areas.

Probability of Future Occurrence and Vulnerability

Determining the potentigmpact of land subsidence &ooneinfrastiuucture is currently impossible due

to a lack of historical data. Further study concerning land subsidence and its impact on power generation
is required to make a more comprehensive assessment of potential damagealykisassumes a

limited impact upa infrastructure of less than one percent, and less than one percent of service
interruption

Problem Statement

The fact thaBoonedoes extensive engineering and environmental impact studies prior to construction of
infrastructure reduces the potenttaidat of damage from land subsidence. If an incident of land
subsidence occurred, it would be localized telatively small area which would further limit its impact

on the cooperative.

Earthquakes

TheBooneElectric Cooperativeervicearea issubject to effects of the New Madrid Seismic Zone
(NMSZ) which runs through southeastern Missaumihas, according to many experts, the potential to
produce the largest earthquakes in North AmeAcguake alongtte New Madrid fault has the potential
to cause damage throughout the state of Missouri
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Previous Occurrences

Recent earthquakes in Missouri inclupair of earthquakes occurring February 8, 2004 near Paris,
Missouri which is 40 miles north of tH&ooneservice area. On June 7, 2011, a 3.gmitade earthquake
occurred near Potosi, Missouri, which is about 100 miles southeast of the service area.

Probability of Future Occurrence and Vulnerability

Scientists from the U.S. Geological Survey (USGS) and the Center for Earthquake Research and
Information (CERI) at the University of Memphis have estimategtbbability of occurrencef various
magnitude earthquakes at the NM&Atimates made in 2002 predicee@540% chance of a 6.0 and

greater Richter Scalgearthquakenda 7-10% chance of a.3-8.0 earthquakén the following 50 years.

The potentially damaging effects of a quake in any particular area are measthredviadifiedMercalli
Intensity (MMI) ScaleThe Missouri State Emergency Management Agency (SEMA) has made
projections of thénighest earthquake intensities that would be experienced throughout the state should
various magnitude quakes occur along the NMSZ.

Given a New Madrid earthquake with a @dagnitude on the Richter Scaiteis projected thathe Boone
service area would experience Level VI intensity characteristitee event ofin earthquake with a 7.6
magnitude Level VIl intensity characteristicare projectedvhile an earthquake with an 8.6 magnitude
would most likely cause Level VIl intensigharacteristics.

Level VII affects in theBooneservice area (associated wiff.6 magnitudesarthquakewould most

likely causeslight to moderate damage in wbllilt ordinary structures as well as damage to the electrical
distribution systemDistribution lines overhead and underground cduddome disconnected or severed,
and transformers could be damagEdough the probability of occurrence is very small, the potential
extent of damage could significantimpact both the cooperative and its cust@ner

Based upon information from CERI, FEMA, and SEMA and using the standardized scale for Missouri
RECO s, it may be 6860mdétem aduldedperieritautage? @lébed toamn earthquake
event of 7.6 magnitude.

Problem Statement

Booneshoud strive to meet seismic design standards for electrical substation equipment and other
overhead assets susceptible to damage from earthquake events.
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C. Risk Assessment Summary

Most of the historical hazards have had an impact on the eleatijerativesTable11 below shows the
annual damages associated with each hazaioimme Boonestaff stated that it was difficult to estimate
the damages for many of the hazaadd the amounts provided are for the cost of labor. ditig table is
ranked by the highest Average Annual Damages which is an indication of the vulnerability to each

hazard.

Table 11 _BooneHazard Risk Summary

Hazard Average Annual Damages
Severe Thunderstorms, and High Winds $36,374
Hail $17,855
Severe Winter Weather $1,417
Tornadoes $1,137
Dam Failure $0
Earthquakes $0
Flood and Levee Failure $0
Land Subsidence $0
Wildfire $0

Flood and Levee Failure andah of the nothistorical hazards Wildfird,and Subsidencdarthquakes
and Dam Failure has the potential for causing catastrophic damages in any givéo yeae.there have
been zero damages to the assets oBtneElectric Cooperative from tiseevents. Nonetheless, this
set of hazards should be considdrenitigation strategiebecause of the damage potential.
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Section 4:Mitigation Strategies

Previous Mitigation Efforts

Mitigation is essential for an organization liBeoneElectric CooperativeAlmost everything they do in
working with their distributbn system can be considered mitigation since maintaining reliable electric
power for their members is their reason for beWvggetation management in the rigiftways is one of
the most important mitigation actions in reference to natural hazardajsbisne which is quite costly.
Maintenance and upgrades to existing equipment are routinely Siafe¢y and reporting information are
disseminated to the public through various types of métlitual aid agreements and partnerships with
local governmentand businesses provide for support in the event of a natural disaster.

Existing and Potential Resources

As stated above, mitigation is a key component of good business pra@tioasElectric Cooperative
includes mitigation strategies as part of regulark activities to ensure service with minimal
interruptonsFundi ng for these activities is provided thr

In order to expand mitigation efforts beyond normal maintenance, it is possibBotrewould sek
outside funding source$hese may include private, state, or federal programs which provide grant and
loan funding.Upon passage of this plaBponewill be eligible for funding through FEMA in the

following categories:

Hazard Mitigation Grant Program
Flood Mitigation Assistance Program
PreDisaster Mitigation Program

406 Stafford Act

USDA Economic Development grants

=A =4 =4 -8 4

Reviewof Goals, Objectives, and Actions

The Boone Electric mitigation staff reviewed the goals, actions, and objectives frongihal plan

which addressed hazard mitigation issues. They evaluated each action to decide if it was completed, will
be continued, or should be deleted. There also was the opportunity to add goals, objectives or new
actions. The staffs considered whigpés of actions will maximize benefits and minimize costs, how
mitigation strategies will be implemented, and how the overall plan will be maintained and updated.
Table 12 lists the original goals and objectives as presented in the 2012 plan, andsndblemn, as
reviewed in the 2017 plan update.
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Table 12 BooneGoals and Objectives

" " . R fth
Identified Goals 2012 Identified Objectives 2012 GOZTSE?;?\?:;% 1t7e
Objective 1: Hardenexisting Accept, as is
Goal 1: Ensure reliability of | distribution system.
distribution system. Objective 2: Add new Accept, asis
infrastructure.
Goal 2: Support distribution I , , : .
system through reliable Obje(:_t!\{e 1 Ensure functionality Accept, as is
i ; of facilities.
facilities and appropriate
data/communication Objective 2: Incorporate Accept. 85 is
systems. appropriate technological advancg b
into system.

Traditionally, the STAPLEE (Social, Technical, Administrative, Political, Legal, Environmental, and
Economic) method is used to prioritize mitigatastions.These categories, however, do not necessarily
align with the private sector in the same way they are applicable to governmental agenaraber of
action items could be included with multiple goals and objectives, for exafffde reviewing mgoing

and potential action items, the action items were placed in one of three priorigstestablished in the
protocol for the AMEC statewide plan:

9 First tier actions focus on physical infrastructure protection and improvements which ensure
continwed, quality service and seek to reduce power outdpese types of actions are the
highest priority oBoone

9 Second tieractions create and maintain working relationships to reduce and prevent the impact
of power outageshese include improvements tafsty and reporting information, mutual aid
agreements, and other efforts which seek to expand and improve both customer service and
disaster planning.

9 Third tier actions identify potential projects for other system improveméhisse include
mapping efbrts, technological improvements, and research related to the expansion of mitigation
efforts.

Actions within each tier may be funded through regular budgetary methods or identified outside sources.

The final component of reviewing the proposed and iexgjshitigation strategies was to perform a eost
benefit analysis of all mitigation actiorEhe analysis was based on past experiences of performing
certain actions and the potential number of beneficiaries. The following matrix, I3¥as used to rate
each mitigation action. Cooperative staff was asked in the Goals, Objectives and Actions Survey to
review the cosbenefit rating and change if necessary.

Table 13 Cost Benefit Matrix

BENEFIT
cosT High Medium Low
High 7 4 1
Medium 8 5 2
Low 9 6 3
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Thefollowing tables represent the completed 2017 review of current and potential mitigation strategies.
Each strategy has assigned a cost benefit score assigned by the cooperative staff based on prior experience
and professional opinions.

Tables14, Tablel5, and Tablel6 provide ligs of action items by tier (1, 2 al@drespectively), the goals

and objectives identified with each, and the results of thebewstfit analysis. The tables have been
updated through the Goals, Objectives and Actions Survey Hsasent t@ooneto facilitate the staff

update review. The Survey can be found in Appendix C. Staff members reviewed each item on the
original tables and determined the current status of the item. The Hazards Mitigatedtwectuded in

the 2012 plan; they have been added as another column in the 2017 plan update for each Action Item.

While Booneidentified only two actions which are contingent on funding, it should be noted that many of
the ongoing actions will be a@&d out to a greater degree or in on a quicker timetable if more funding is
available.
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Table 14 Prioritized Mitigation Actions foBooneElectric Cooperativé Tier 1

Tier 1
Goal/Objective Action Item: Report Progrc_ass on Continued H_azards Completion B%cr)g‘it
: Actions Mitigated Date Score
Add lightning arrestors Almost all main line three phase h 20220r
Goal 1 0 all fgeederg for had arrestors addeflingle phase Thunderstorms later 6
Objective 1 rotection additions are being done in
P ' conjunction with rebuilds.
I We continue to replace and/or Dam Failure
Rebuild single phase | ' 1y aged IinesF\)/vith Aluminum | Earthquakes
Goal 1 copper with single phas¢ conductor Flooding Annually 7
Objective 1 aluminum and replace ' Thund(;erstorms
i iliti Tornado
aging facilities. Winter Weather
- We continue to replace and/or Dam Failure
Rebuild 3 phase copper| o 1y aged IinesF\)/vith Aluminum | Earthquakes
Goal 1 with 3 phase aluminum conductor Flooding Annually 7
Objective 1 and replace aging ' Thunderstorms
facilities. J\ZLT??\?Veather
Rebuild line with This is usually focused around oull garthquakes
Goal 1 increased conductor siz¢ tie lines as indicated in our next | Thunderstorms Annually 4
Objective 1 for high current/load goal or load driven through our Tornado
capacity. work plan. Winter Weather
This is continually reviewed with | Dam Failure
Rebuild smaller three | CWP and work is completed wher E%%Z?nug‘kes
phase aluminum with system loading warrants theed. | | .4 Subsidence
Goal 1 ; iqali I Annually
Obiective 1 larger three phase RUS loading guidelines are utilize{ | evee failure 5
) aluminum to increase $hU”d§rSt0rm5
capacity of tieline. Wildtre
Winter Weather
Rebuild 3 phase This is continually reviewed with
Goal 1 aluminum line to double| CWP and work is completed wher m:‘n”s;ftorms Annually 1
Objective 1 circuit with larger system loading warrants the need

aluminumconductor.

RUS loading guidelines are utilize

Winter Weather
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Tier 1
L . Report Progress on Continued Hazards Completion COS{.
Goal/Objective Action Item: : e Benefit
Actions Mitigated Date
Score
This is accomplishedia our rebuild DamhFailllire
Earthquakes
Process. Flooding
Goal 1 _ Land Subsidence
Obiective 1 Shorten line spans. Levee failure Annual 9
jective Thunderstorms
Tornado
Wildfire
Winter Weather
Design standards have been
Goal 1 Increase height and/or | increased in recent years guale | JThunderstorms
Obiective 1 le cl . dated th h PCO Tornado Annually 9
jective pole class. sizes are updated throug Ol Winter Weather
line rebuild process continually.
We have an active pole inspection Earthqualkes
; Levee failure
Goal 1 Replace old poles ?mg;?rirr;n géig?f\g F():(I)elzeS 1% 91 & Thunderstorms Annually 9
Objective 1 : y P ycle. Tornado
Wildfire
Winter Weather
Underground lingeplacement has
been done for the majority of Earthquakes
unjacketed 15 kV cabl&Ve are Levee failure
Goal 1 Replace old undergroun| now moving to replacing 26V Thunderstorms | 2022 or 8
Objective 1 lines. cable Tornado later
. Wildfire
Winter Weather
Goal 1 C_on\_/ert_ove_rhead We continually convert lines as Thunderstorms
Obiective 1 distribution lines to needed or where we see Tornado Annually 8
) underground. opportunities. Winter Weather
Retire overhead service!
Goal 1 and replace with . Thunderstorms
Obiective 1 underground service to Tornado Annually 9
jective Winter Weather

protect from storm

damage.
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Tier 1
. . Cost
L . ) Report Progress on Continued Hazards Completion .
Goal/Objective Action Item: Actions Mitigated Date B;Cnoeg
Convert transformer A_ctlve program in place to convert
Goal 1 protection to fused flipper fusing to cutouts for added | Thunderstorms Annuall 6
Objective 1 clearanceThe benefit is mostly for| Tornado y
cutouts. -
wildlife.
System is on a 5 year trim cycle | Thunderstorms
Goal 1 . Tornado 2022 or
Objective 1 Manage vegetation. Wildfire later 7
Winter Weather
This is reviewed with each Dam Failure
_ | construction work plan. Harrisburg Ef‘”g?n“akes
Construct new Circuits - | g pstation has been completed ar Lo Subsidence
Goal 1 for increased load and e )
. . L. most circuits al‘eomp|ete Levee failure A ] 7
Obijective 2 back feeds of existin ; ; hnually
J 9 | Currently we are still working to | Thunderstorms
loads. build out one more circuit out to th| Tornado
north Wildfire
) Winter Weather
This is reviewed with each Dam Failure
construction work plan as well as E%%Z?n“;kes
oo ) larger line extensions. -
Goal 1 Add tie lines to increase| -9 ticgesf‘;ﬁﬁ'ience Annuall g
Objective 2 loop feed abilities. Thunderstorms y
Tornado
Wildfire
Winter Weather
This is reviewed with each Dam Failure
Build newth o construction work plan as well as E%%Z?n“;kes
uild newthree pnase | |arger line extensions. -
Goal 1 aluminum line to provide g tgcgesf‘;ﬁz'r‘éence Annuall 4
Objective 2 back feed option for Thunderstorms uaty
critical load facilities. Tornado
Wildfire
Winter Weather
Goal 1 Add second transformer| We coordinate this through CEPC| Dam Failure
oal L to existing substations td and ensure that critical substationg Earthauakes 2022 or 8
Objective 2 Flooding later

ensure continuity of

have backups.

Land Subsidence
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Tier 1
: . Cost
GoallObjective Action Item: Report Progrgss on Continued H_a}zards Completion Benefit
Actions Mitigated Date
Score
service during potential Levee failure
transformer failure or Thunderstorms
intenance Tornado
main : Wildfire
Winter Weather
Add new Harrisb_urg_ Subsj[a'tion hab(_aen complete_d and Thunderstorms
Goal 1 substation and circuits t¢ remaining circuits are still being | Tornado 2022 or 5
Obijective 2 add reliability to built out. Wildfire later
Harrisburg area. Winter Weather
We have programs iplace for Dam Failure
bert heduled inspection and maintenance of all Eﬂég?n“;kes
erform schedule i i
special equipment and facilities. :
Goal 2 maintenance of all P auip ticgesf‘;ﬁﬁ'r‘ience Annuall 9
Objective 1 distributior_w fa_gilities to Thunderstorms y
ensure reliability. Tornado
Wildfire
Winter Weather
Our dispatcttenter has been Dam Failure
renovated and we have added UP E%%Z?r]“;kes
Goal 2 backup for aII_eIectronlcﬁqwever Land Subsidence | 5007 of
Obiective 1 | Harden dispatch office. the next goal is to harden it to Leveefailure | 5
jective withstand impact of severe weathd Thunderstorms | 13t€r
or improve facilities for a backup | Tornado
center Wildfire
’ Winter Weather
There is a below grade room that
oal 2 has I:;1een dedi(t:)ate_d }?S al_se_veée Earthquakes 2022
oa . weather room but it has limite Thunderstorms or
Objective 1 Build torado safe room functionality currentlylt still needs | Tornado later 5
additional measures in placeftsly | Winter Weather
function.
Goal 2 Upgrade existing All three phase reclosemave been EamhFaill;re
art quakes
Objective 2 reclosers to new changed for remotely controlled Flooding Annually 4

electronic remotely

devices Single phase has not beer

Land Subsidence
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Tier 1
L . Report Progress on Continued Hazards Completion COS{.
Goal/Objective Action Item: : e Benefit
Actions Mitigated Date
Score
controlled models. started due to lack of funding for | Levee failure
communications and end devices.| Thunderstorms
Tornado
Wildfire
Winter Weather
Table 15 Prioritized Mitigation Actions foBooneElectric Cooperativé Tier 2
Tier 2
Timeframe for
. . _ Report Progress on Hazards Completion CostBenefit
CroEliClyEahie (G Continued Actions Mitigated Target Date of Score
Nov. 2022
Dam Failure
Earthquakes
Flooding _
Goal 10bjective | Maintain existing statewide Land Subsidence
Levee failure Annually 9
1 agreements through AMEC. Thunderstorms
Tornado
Wildfire
Winter Weather
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BOONE ELECTRIC COOPERATIVE

Tier 3
Timeframe for
- I Report Progress on Hazards Completion CostBenefit
Action ltem: Goal/Objective . ) "
J Continued Actions Mitigated Target Date of Score
Nov. 2022
Booneis converting to a | Dam Failure
new GIS and the next E%%Z?:akes
. logical step is to bolt on & Land Sgbsidence
Implement new computerized Goal 2 maintenance manageme | evee failure 2013
maintenance management applicati¢ Objective 2 package. Thunderstorms
Tornado
Wildfire
Winter Weather
WE have continued to | Dam Failure
expand our AVL digital EE%Z?#akes
o _ o communications network | .1 e psidence
Expanddigital radio communication | Goal 2 Voice network is lacking | Levee failure Annuall
network for voice and data. Objective 2 funding and space for | Thunderstorms y
additional towers for wlfgf"?ldo
lnarire
coverage. Winter Weather
Dam Failure
Earthquakes
Flooding
Expand use of automated vehicle | Goal 2 We have almost all tgcg(f?;ﬁ:?:me 2020
locating system to all trucks. Objective 2 vehicles fitted with AVL. | Thunderstorms
Tornado
Wildfire
Dam Failure
Earthquakes
Flooding
Pilot is complete and i
Install two way automated meter | Goal 2 . P Land Subsidence
infrastructure Obiective 2 moving to full Levee failure 2018
In . J deployment_ Thunderstorms
Tornado
Wildfire
Winter Weather
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Tier 3
Timeframe for
: ) S Report Progress on Hazards Completion CostBenefit
acteniiel CrelieleanE Continued Actions Mitigated Target Date of Score
Nov. 2022

Monitor developments in data Dam Failure

. . . Goal 1 Floodin
availability concerning the impact of Objective 1 Land Sgbsidence
dam failure and wildfire upon the Goal 2 Leves failure Annually
Booneservice area through local, Objective 1 Wildfire
state, and federal agencies. Winter Weather

After review, there was one Action completed and removed from the Action Items list for the 2017 planTinededenpleted Actions are listed
in Table17 below. There were zero Actions deleted, and one new action added, shown ih8TAlllether actions are continued in the 2017

plan update.

Table 17 BooneSummary of Completed Actions

Action Item: Goal/Objective Status Update I—!qzards Costbenefit
Mitigated
We have completed this ite
. , : Not related
Upgrade main office generator to Goal 2 and are in the process of .
. . oo . directly to 5
backup entire facility Objective 1 moving on to other
: hazards
generators on site.
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Table 18 Boone2017 New Action ltem

Tier 3
Timeframe for
: S Hazards Completion CostBenefit
: Status Update .
Action ftem: SOl P Mitigated Target Date of Score
Nov. 2022
Dam Failure
Earthquakes
Implement drone program to monito| Goal 2 We currently have pilots | Flooding
. = N certified to fly unmanned| Land Subsidence
vegetation growth, utilize IR camera| Objective 1 : : .
) \ . aerial devices Levee failure 2018
to quickly determine maintenance | Goal 2 il , Thunderstorms
issues, and fanspection purpose Objective 2 commercially but don't
; ' have a drone yet. Tornado
Wildfire

Winter Weather
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Section 5: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 expandiedforts. The updated plan has been reviewed and adopted by the Board of
Directors as part of tThiemitgaionplanmgcéssitates eolveanent foms p o |
severaBooneemployment levels as the organization strives to ensure quatiigs to their customers.

Local Planning Capabilities

Some internal planning capabilities do exist at Boone Electric. Those capabilities incliéaetiad

Budget, Threerear Construction Work Plan, Load Forecast Study, Strategic Plan and theadien
Longrange PlanThe Hazard Mitigation Plan can be considered and/or incorporated into each of these
planningcapabilities What is important is that the Action Items developed through the mitigation
planning process are incorporated into the daily actsvifethe cooperative.

The electric cooperatives across Missouri are always working to strengthen their systems. This would
include installing stronger/larger poles when smaller ones need to be changed out, installing
stronger/larger conductors that camrg more weight and decreasing span lengths between poles,
installing larger anchors, relocating structures out of flood plains, and installing structures to stop
cascading during ice storms.

Ot her capabilities ar e unregpofgroviding relidble electrioityctdtheir c ¢ o0 o
members. Many of the Action Items listed in the plan include tree trimming plans, use of GPS to locate
outages, service upgrades to lines and poles, warning systems and use of weather radios, coll&gtion of G

data and utility specific software for locating and rerouting outages to restore power, all contribute to

local capabilities. Integration of Boele | ect ri cb6s planning with | ocal | a
agreements, and partnerships with local emengemnagement resources ensures power to critical

facilities during a hazard event. This coordination and cooperation broadens the capabilities of the local
cooperative.

Beyond theBoone ElectridHazardMitigation Plan, regional planning capabilities exigtthe local level.
Multijurisdictional Hazard Mitigation Plans exists at the county IeVké status of each of the plans in
theBooneservice area is as follows:

BooneCountyi FEMA approved, expires 20
Randolph County FEMA approved, expires 20
Audrain Countyi FEMA approved, expires 29
Callaway County FEMA approved, expires 232
Howard Countyi FEMA approved, expires 2@
Monroe Countyi FEMA approved, expires 29

= =4 =4 4 -4 =9

ThereareLocal Emergency Operations PlahdQP) at the County levéhat can be integrated with the
hazard mitigation planning
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On a regional level, the counties in Beoneservice area are members of a regional planning

commission or council of governmenBoone Callaway, and Howard Counties are members of the Mid

Missouri Regional Planning Commission and Randolph, Audrain and Monroe Counties are members of

Mark Twain Regional Council of Governmentéirough this regional involvement, the counties are

included in Regional Transportation Plans (RTP) and Comprehensive Ecddevelopment Strategies
(CEDS).Boond s pl an can be incorporated into these | oca
agencies in the event of an emergency

Plan Maintenance

Public notice was given in the form of press releases and through othenguiat outlets for review and
comment on the 2017 updated plan. The documentation for public involvement and comment can be
found in Appendix B.

BooneElectric Cooperativavill follow the requirementsoordinatedby the Association of Missouri
Electric Coopratives (AMEC) for monitoring, evaluating, and updating the plan.

Continued Public Involvement Opportunities

Public notice was given in the foranotice in thdrural Missourj a publication of the Association of
Missouri Electric Cooperatives, distrilaat to all cooperative members. The upda@tl7 plans were

posted on the website of the Northwest Missouri Regional Council of Governmeptsficreview and
comment Commentsvereconsidered and addressed. Once abp@lansverecompleted, theyere
assembled into one plan and submitted to the State Emergency Management Agency and the Federal
Emergency Management Agency for review and apprdved.documentation for public involvement

and commerntcan be found in Appendix8f each c¢odomefthaglanvebds sect

BooneElectric Cooperativavill follow to the requirementsoordinatedy the Association of Missouri
Electric Cooperatives (AMEC) for continued public involvement. Opportunities for public comment will
continue to be offered through vanemedia outletand the physical officen Columbia.
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RESOLUTION
HAZARD MITIGATION PLAN

WHEREAS (Cooperative name) wishes to be more prepared for the occurrence of
natural hazards and to offset thiempacts where possible; and

WHEREAS the (Cooperative name) has patrticipated in the preparation of a multi
hazard mitigation plan, hereby known as the Muitisdictional Hazard Mitigation Plan for
Mi ssouri 6s El ectri c Co asphe Planh accomlance witheghee af t er

Disaster Mitigation Act of 2000; and

WHEREAS, this living document was updated in 2017 and is intended to serve as a
planning mechanism for participating Missouri Rural Electric Cooperatives; and

WHEREAS,(Cooperativaname)worked to identify hazards, vulnerabilities and
potential actions that may lessen the impact of natural hazardg@poperative namejssets
in the future; and

THEREFORE, BE IT RESOLVED: Th&€Cooperative namegdopts the Multi
Jurisdictional Hazal Mitigation Plan 2017 Update for Missouri Electric Cooperatives as it
pertains and applies {€ooperativename)

CERTIFICATE OF SECRETARY

l, , do hereby certify that | am Secretary of (Cooperative name); that the above and
foregoing is @rue copy of the Resolution adopted by the Board of Directors of said
Cooperative relating to the Hazard Mitigation Plan.

IN WITNESS WHEREOF, | have hereunto set my hand as Secretary of Cooperative
name)

And affixed the seal thereof this _Day of , 2017

, Secretary

(CORPORATE SEAL)

r



Appendix: B - Documentation of Participation



This ad was published in tiural Missouri,a monthly publication of the Missouri Association of
Missouri ElectricCooperatives, giving public notice to all subscribing members of AMEC.

Public comment for the
Multi-Jurisdictional Hazard
Mitigation Plan for Missouri’s
Electric Cooperatives will be
open starting
November 15, 2017,
and may be accessed
online at

WWW.NWMorcog.org

Wiritten comments may be
sent to Linda Laderoute
Northwest Regional Council
114 W. Third Street

Maryville, MO' 64468
or by email at

linda@nwmorcog.org




Appendix: C - Surveys



Data Survey

Section 1:Introduction
A. Please update thetroductory material if necessary.

Boon& s service boundari es i n BbonedCeuntya theno s t
southeastern part of Randolph County, the northwestern portion of Audrain County, and
small portions of Callaway, Howard, and Monroe Coastilhe cooperative owns 2,881
miles of electric distribution line within this area

Please type any changes to the above paragraph in the text box below.
Miles of line have increased to 2,979

B. Please update values below with most recent dataufober of customers.

Residential and public meters (meters serving homes, barns, and outbuildings) comprise
almost 97% of the meters aBdoneElectric Cooperative has a membership of 23,598 as

of July 2011These members are served thro@gtM07 meterg place. commercial and
irrigation meters account for the remaining 3%.

Please type any changes to the above paragraph in the text box below.

25,240 members. EOY 2016 we have 31,816 active meters and 2,393 inactive serviceg
totaling 34,209 services.

C.Table 1.1 provides the summary of meters by couktgive count EOY 2016

Table 1.1

Meters by County
County Numbezroolszeters NumbeeroI7Meters
Boone 31,407 30,919
Randolph 699 624
Audrain 220 191
Callaway 57 57
Howard 15 16
Monroe 9 9

D. Please update values below for average daily customer usage and most recent data for
annual total usage.

t

h



The average monthly customer usageBoone Electric Cooperative is 1,450 kilowatt
hours (kWh).Annual total usage fomBoone Electric Cooperative is approximately
515,000,000 kWh although this varies somewhat from year to year.

Please type any changes in the paragraph above in this text box.

Average usage for all services per month is 1,419 kWh. Annual sales fora2dl2@
537,770,741 kWh

Section 2:Planning process
A. DoesBooneprovide service to any critical facilities?

Please list any critical facilities that are serviced by your cooperative in this text box.
Boone County emergency operating center Y911

Boone County Sherriffds office
Boone County Jail

Boone County Juvenile Center

Lenoir Homes, nursing home and senior assisted living center
Multiple water wells, pumps and Sewer stations.

Multiple cellular phone, radio and other similar communicatawers
Southern Boone RIII High School

Columbia Public Schools (7 separate schools)

Harrisburg (2 separate school buildings)

Ashland Optimist Club (regional emergency shelter)




Section 3:Asset inventory
A. Please update values below for numtievehicles and miles of distribution lines.

Fifty-four (54) vehicles provide access to customers and infrastructBoene does not own any
electric generation or transmission infrastructu&276 miles of distribution lines are owned and

maintainedoy Boone

Please type any changes in the paragraph above in this text box.

47 vehicles. 2,466 miles of distribution line (OH and UG) and 513 miles of secondary

B. Table 1.3Asset Inventory Valuation Summaimlease update valuations with most reatata.

Table 1.3BooneAsset Inventory Valuation Summary

Total Total
Asset Replacement Replacement Cost Breakdown 2012 Cost Breakdown 2017
Cost 2012 Cost 2017
TotalBoone $134,502,980 $282,009,919 Buildings and vehiclés Buildings and vehiclés
Assets $7,603,641 $13,328,098
Overheadssets Overhead assets
$96,272,119 $176,639,676
Underground assets Underground assets
$30,627,220 $92,041,145
Distribution $67,144,000 OH | OH $83,288,406| OH Singlephase lines OH Singlephase lines
Lines $18,488,000 UG | UG$72,068,270 | $40,864,000 $38,488,761
UG Singlephase lines UG Singlephase lines
$16,640,000 $62,775,740
OH Threephase lines OH Threephase lines
$26,280,000 $44,799,645
UG Threephase lines$ UG Threephase lines
1,848,000 $9,292,530
Supporting $29,128,119 OH| OH$93,351,270 | OH Meters- $1,635,300 Meters $5,473,440
Infrastructure $12,139,220 UG | UG$19,972,875 | UG Meters $1,256,220 Poles $41,642,880
Poles $11,861,500 OH Transformers
OH Transformers $15,307,600
$10,456,800 UG Transformers
UG Transformers $18,296,250
$8,503,000 Guys/Anchors $11,943,281

Guys/Anchors $1,968,430
Crossarms- $282,450
Regulators $507,500

SP OifCircuit Reclosures
$865,800

3phase OiCircuit Reclosure
- $505,600

Capacitors $122,500

OH Protective Devices
$652,239

UG Protective Devices
$2,380,000

Other Special Equipment
$270,000

Crossarms- $9,327,714
Regulators $622,050

SP OilCircuit Reclosures
$1,449,500

3phase OiCircuit Reclosures
- $2,794,500

Capacitors $469,900

OH Protective Devices
$3,536,505

UG Protective Devices
$1,676,625

Other Special Equipment
$783,900




Table 1.3BooneAsset Inventory Valuation Summary

Total Total
Asset Replacement Replacement Cost Breakdown 2012 Cost Breakdown 2017
Cost 2012 Cost 2017
Office Buildings| $2,350,000 $5,642,599 NA NA
Warehouses $2,090,000 $1,851,500 NA NA
Vehicles $3,163,641 $5,833,999 NA NA

SourctnternaBooneElectric Cooperative Accounting and Insurance records, 2011

Please provide any additional information or comments regarding Table 1.3 in this text box.

Values for office buildings, warehouses and vehicles are based on general lizhilignce
replacement cost estimates and may not represent actual value. Replacement cost esti
not include contents ($7,835,000) Vehicles include mobile equipment value estimates.

Meters for OH and UG are the same and the assets are includectaidhlated values for

total OH.

Guys are not an asset for RUS accounting and therefore are included in line cost and n
repl acemenr

t he

Aguys

and

anchor so

t ot al




C.Table 1.4 includes a list of asset types, emergency replacement cost per unit or mile, the asset inventory by Senadnd @bainty
infrastructure numbers.

Please update Table 1.4 valuations with most recent data.

Table 1.4 BooneElectric Cooperative Asset Inventory by service county
Replacement | Number of miles | Number of miles | Number of miles | Number of miles | Number of miles | Number of miles Total number of
Asset Cost per unit or or units: or units: or units: or units: or units: or units: g “.’; o .Fr 9
mile Boone AUDRAIN MONROE RANDOLPH HOWARD CALLAWAY units or mries:
Meters $90/unit (OH| 17,353 OH 161 OH 8 OH 595 OH 4 OH 49 OH 18,170 OH
and UG)| 13,775 UG 59 UG 1UG 104 UG 11 UG 8 UG 13,958 UG
$160/unit OH 34209
$160/unit UG 33198 217 10 707 16 61
Poles $250/unit 43,634 1,100 52 2,462 35 163 47,446
$920/standard 45264
unit pole (4a) 41653 1044 45 2326 32 164
. :
SPrdistribution line (gffr?gﬁ‘c!;a 1134 OH** 42 OH 3 OH 91 OH 1 OH 6 OH é’22076%"'
507 UG*** 4 UG <0.5 UG 7 UG 1UG 1UG
$26,000/mile 1480.34 OH
OH 193;12489%78(;' 43.30 OH 2.67 OH 99.11 OH 88 OH 630H | 965.78 UG
$65,000/mile ’ 5.98 UG .08 UG 12.11 UG 1.60 UG 1.02 UG
uG
TP**** distribution line $60,000/mile 404 OH 438 OH
OH 42 UG 14 OH 0OH 18 OH <0.50H 2 UG 42 UG
$44,000/mile <0.5 UG 0 UG <0.5 UG 0 UG 0 UG
uG
$94,500/mile 474.07 OH
OH 433.27 OH 15.24 OH 23.51 OH 58.81 UG
$158,000/mild  58.57 UG 21 UG g 04 UG AL Ol 29 Ol
UG
Transformers $800 OH 12,289 OH 170 OH 7 OH 5540H 6 OH 45 OH 13,071 OH
$1,100 UG 7,577UG 44 UG 1UG 88 UG 13 UG 7 UG 7,730 UG
$1225 OH 11753 OH 162 OH 7 OH 527 OH 3 OH 44 OH 12496 OH
$2050 UG 8735 UG 49 UG 1UG 115 UG 15 UG 10 UG 8925 UG
Guys/anchors $85/unit 21,459 342 21 1,233 9 94 23,158
$367 30233 490 26 1650 15 129 32543
Crossarms $35 7,519 139 1 371 7 33 8,070




$582 14977 384 5 608 4 50 16027
Regulators $7,250 64 3 0 3 0 0 70
$9,425 58 3 2 3 0 0 66
Oil Circuit Reclosures $1,800 SK 430 SP 20 SP 0 SP 30 SP 0SP 1SP 481SP
$6,400TP 76 TP 3TP 0TP 0TP 0TP 0TP 79 TP
$5,575 SF 233 SP 7 SP 0 19 SP 0 1P 260 SP
$12,150 TH 210 TP 12 SP 8 TP 230 TP
Capacitors $500/unit 235 4 0 6 0 0 245
$1850 244 3 0 7 0 0 254
Other Special Equipme|  $18,000/unit 15 0 0 0 0 0 15
(OH) $21,775 36 0 0 0 0 0 36
ProtectiveDevices (OH) $153/unit 4,083 61 1 109 4 5 4,263
$545 6217 71 2 179 4 16 6489
Protective Devices (UG]  $20,000/unit 119 0 0 0 0 0 119
$32,875 51 0 0 0 0 0 51
$87,653,249
e $96,272,119
OH $2,731,708 OH $117,293 OH | $5,317,467 OH $47.532 OH | $404, 870 OH OH
$30£ée'450 $1S%3’710 $6’(1390 $38%160 $47,290 UG | $40,420 UG | $30,627,220
UG
Total Replacement Value by County
$162,336,445| $4,419,890 $153,494 $8,998,271 $78,698 $653,300 | $176,639,676
$90,262,00] $521,525 $7,234 $1,029,036 $134,614 $86,730 $92,041,145

Note:for the purposes of calculation, any quantity listed as <0.5 has been rounded to 0.
*SP = Single phase**OH = overhead

***JG = underground ****TP @ Three phase
SourctnternaBooneElectric Cooperative Accounting and Maintenance records

Please provide any additional information or comments regarding Table 1.4 in this text box.

Distribution line includes secondary service for services.




Section 4:ldentified Hazards and Risk Assessment Methodology

A. The following natural hazards have been identified as potential threats for the service
region of theBooneElectric Cooperative:

Tornadoes

Severe Thunderstorms, Hail, and High Winds

Flood and Levee Failure

Dam Failure

Severe Winter Weather

Wildfire

Earthquakes

Severe Land Subsidence

B. Please update if the following valuation totals have changed. (From your updates to
Table 1.3)

= =4 =8 -8 _-48_9_95_2

1 Overhead infrastructure assets and buildings
0 Valued at $100,712,119

$189,967,774

1 Overhead infrastructure assets only
0 Valued at $96,272,119

$176,639,676

C. Do you know of any future development for your cooperative or the areas you serve?

We expect residential growth to continue at approximately 2.0% per year and commerc
development to be gradual.




Section 5:Risk Ass
A) Historical Hazards:

Tornadoes

essment

The 40 tornadoes were recorded between 18BUL: thirteen FO, fourteen F1, eight F2

and five F3 tornadoes

Please type any changes to update the above sentence in the text box below.

41 tornadoes between

193016, 14 FO

Pleasaupdate Table 1.7 with most recent dgRlease add additional rows as necessary.)

Table 1.7 BooneTornadic Event Summary

Event Date EF Scale Rating Damage Estimates | Outages Reported
3/12/06 F3 0 0

3/12/06 FO 0 0

4/4/10 FO 0 0
7/7/2016 FO $5,684.47 11

Data provided based on id@omarecords.

Please provide any other information regarding tornado activity since 2010 that has

significan

tly i mpacted

your cooperativeos

We do not have the records to easily obtiimage estimates

Severe Thunderstorms, High Wind, and Halil

From April 2007 through April 2011, 36 days experienced recorded thunderstorm winds

and/or hail events iBo

oneE |

ectric Cooper@ntl?ofthesesdays,@myv i c e

hail was reportedpn 15 only windstorms were reported; both hail and windstorms were
reported on 9 day©f these 36 days of events, 32 resulted in outag&tmremembers

Please type any changes to update the above paragraph in the text box below.

From May 2011 to March 2017 there were 54 Days with with recorded thunderstorm wi
and/or hail events in Boone Electric Cooperative's service @redl of these days only Hai
was reported; on 22 of these days only windstorms were reported; Hail addt@vins were
reported on 11 day€Qf these 54 Days, 49 resulted in outages for BEC members.

Update hail data to most recent d¢Rlease add additional rows as necessary.)

S

e

ar



Table 1.10

BooneElectric Cooperative Hail Event Damage Summary

Outage events

Outages (meters)

Event Date Damage Estimates Reported
4/3/07 $113 27
5/6/07 $1,104 259
4/3/08 $22 4
5/25/08 $122 81
5/30/08 $46 33
5/31/08 $1,956 539
6/24/08 $1,196 596
7/22/08 $3,247 1470
12/27/08 $422 39
5/7/09 $4,172 133
5/15/09 $213 33
6/8/09 $451 94
6/17/09 $2,765 674
6/27/09 $4,920 955
4/4/10 $452 67
3/4/11 $680 102
4/3/11 $4,003 311
4/10/11 $252 33
201:May-13 | $ 3,676.97 7 106
201:May-22 | $ 6,303.37 12 1309
2011:-May-25 | $ 6,303.37 12 124
201:May-31 | $ 1,050.56 217
20113-Junl0 | $ 3,676.97 21
2011:Junl3 | $ 525.28 1
2013-Julo3 | $ 8,929.78 17 323
2012Apr-29 | $ 1,575.84 3 141
2012May-28 | $ 1,575.84 3 180
2012Sep07 | $ 10,505.62 20 803
2013Aprl17 | $ 817.75 1 1
2013May-20 | $ 8,995.30 11 609
2013May-26 | $ 4,088.77 5 20
2013May-28 | $ 817.75 1 1
2013May-31 | $ 5,724.28 7 47
2014Mar-27 | $ 1,021.16 2 2
2014Apr-02 | $ 1,021.16 2 6
2014Apr03 | $ 7,148.11 14 257
2014Apr-27 | $ 4,595.21 9 74
2014May-10 | $ 1,021.16 2 37
2014Jun21 | $ 3,063.48 6 82
2015Apr-07 | $ 4,086.89 9 69




2015Apr-09 | $ 1,816.39 4 20
2015Jun08 | $ 2,270.49 5 168
2015Jul01 | $ 1,816.39 4 49
2016Apr-26 | $ 11,885.76 23 179
2016May-11 | $ 516.77 1 27
2016Julo6 | $ 14,986.39 29 798
2017Mar-06 | $ 5,167.72 10 133

Data provided based on interBalonerecords which reflect cost from the

referenced event year

Please provide any other information regarding severe thunderstorm/hail activity since

2010 that has

significantly

i mpacted

Damage est.i

mates consi

St

of esti

meters out. 2017 plan both events and meters have been reported

mat ed

your

Update thunderstorm data to most recent Blaase add additional rows as necessary.)

Table 1.11
BooneElectric Cooperative Thunderstorm/High
Wind Event Damage Summary
Outage Outages
Event Date | Damage Estimates events (meters)
Reported

4/24/07 $585 55

5/6/07 $1,104 260
8/12/07 $9,608 3395
3/31/08 $2,209 162
5/11/08 $4,710 1410
6/24/08 $1,196 596
7/2/08 $4,201 1700
7/27/08 $11,314 3553
8/28/08 $9,317 2439
5/7/09 $4,172 134
5/15/09 $213 33

6/16/09 $1,228 250
6/23/09 $4,002 631
6/27/09 $4,920 956
4/4/10 $454 68

c

0



Table 1.11

BooneElectric Cooperative Thunderstorm/High
Wind Event Damage Summary

Outage Outages
Event Date | Damage Estimates events (meters)
Reported
6/19/10 $73 40
7/7/10 $43 9
7/18/10 $3,876 1545
8/13/10 $394 73
2/27/10 $2,888 1511
3/4/2011 $680 102
4/3/2011 $4,003 311
2011May-12 | $ 14,182.59 27 1633
2011:May-22 | $ 6,303.37 12 1309
2011-Junl0 | $ 3,676.97 7 21
2011-Jun18 | $ 22,061.81 42 3052
2011-Jun27 | $ 21,536.53 41 2648
2011Jul03 | $ 8,929.78 17 323
2011Jui28 | $ 2,101.12 4 802
2011-Aug07 | $ 3,151.69 6 581
2012May-06 | $ 525.28 1 41
2012Junl6 | $ 2,101.12 4 140
2014Mar-27 | $ 1,021.16 2 2
2014Apr-24 | $ 510.58 1 44
2014Jun04 | $ 35,229.97 69 3424
2014Jun2l1 | $ 3,063.48 6 82
2014Jut07 | $ 21,954.91 43 4196
2015Apr-09 | $ 1,816.39 4 20
2015Jun07 | $ 908.20 2 189
2015Junl3 | $ 454.10 1 147
2015Jun25 | $ 9,536.07 21 1267
2015Jun28 | $ 454.10 1 2
2015Jul0l | $ 1,816.39 4 49
2015Juk25 | $ 1,816.39 4 39
2016Apr-26 | $ 11,885.76 23 179
2016May-11 | $ 516.77 1 27
2016Jun20 | $ 7,234.81 14 1225
2016Juto6 | $ 14,986.39 29 798
2016Jut07 | $ 35,140.50 68 2336
2016Jut13 | $ 16,019.94 31 550
2016Aug24 | $ 516.77 1 4
2017-Mar-06 | $ 5,167.72 10 133

|




Table 1.11

BooneElectric Cooperative Thunderstorm/High
Wind Event Damage Summary

Event Date | Damage Estimates

Outage
events

Outages
(meters)
Reported

Please provide any other information regarding severe thunderstorm/high wind activity
since 2010 that has significantly i mpacted

Damage estimates consi

meters out. 2017 plan both events and meters have been reported

St

of esti mat eds |

Flood and Levee Failure

From 1996 through 201(Boondd s s er Vv i

ce

area expeThisenced

includes at least 2 periods of riverine flooding, which may have lastegéxtended
periods.There were 17 days when flash flooding was reported somewhere Bodhe
service areaCurrently, no data concerning levee failure damage can be separated from
flood damage data. There were no recorded damage costs related to floedidue in

the Boone service area for the period. There were no recorded outages related to
flood/levee failure in thBooneservice area during this 2068010 period.

Since there were no flooding or levee failure damages to report in the 2012 pkyase,
fill in the following table for flood/levee failure event damages since 2®16ase add

additional rows as necessary.)

Table 1.14

BooneFlood/Levee Failure Event Summary

Event Date Damage Estimates

Outages
Reported

5/31/2013

3

from the referenced event year.

Dataprovided based on irBe@yoalerecords which refle

Please provide any other information regarding flooding activity since 2010 that has

significantly i mpacted

your cooperativeods

estimates

From May 2011 toMarch 2017 there were 22 Flood events in Boone's service ter@try.
Flash Floods ah2 non Flash Flood&Ve do not have the records to easily obtain damage

S

y

1



Severe Winter Weather

From January 2006 through April 201BponeE|l ect ri ¢ Cooperati veos
experienced a total of fifteen severe winter weather events.

Please type any changes to update the above sentence in the text box below.

From May 2011 to March 2017 Boone Electric Cooperative'sceeareahasexperienced a
total of eighteen severe winter weather events.

Update severe winter weather event data to most recen{féla@se add additional rows
as necessary.)

| Table 1.18BooneSevere Winter Weather Event Summary
Damage Outage events | Outages (meters)
Event Date Event Type Estimates Reported

11/30/06 Heavy snow $222 158
2/1/11 Winter storm $7 3
2011Dec08 Heavy Snow $525.28 1 1
2013Mar-24 Heavy Snow $13,084 16 262
2013Dec21 Heavy Snow $2,453.25 3 104

| Dataprovided from int&0ainerecords.

Please provide any other information regarding severe winter weather since 2010 that has

significantly i mpacted your cooperativeds
Damage estimates consist of estimated labor costs only. 2012 plant a g e s 0
meters out. 2017 plan both events and meters have been reported

wa

S

S

(S



B. Non-historical Hazards

Wildfire

Updated wildfire events will be provided by the planning commission. If you have any local
information aboutvildfire within your boundaries, please provide below. (Please add additional
rows as necessary.)

New Table BooneWildfire Event Summary

Event Date Damage Estimates

Outages Reported

Data provided based on iB@omarecords which reflect cost from tf

referenced event year.

Please provide any other information regarding wildfire activity since 2010 that has significantly
your cooperativebds service area.

i mpacted

None to report

Dam Failure

There have been 2am failures have within the state of Missouri over the past 100 Jears.
2008, a dam failure in the City of ColumbiaBnoneCounty released a large amount of silt into
a downstream creelhe assets and service deliveryBobnewere not affected

SinceBoonewas not affected by the 2008 dam failure, this hazard has been moved to-the non

historical categor). f current dat a
area since 2010 please provided data bgBlgase add additiahrows as necessary.)

i s available for

New Table BooneDam Failure Event Summary

Event Date Damage Estimates

Outages
Reported

the referenced event year

Data provided based on iBtsomarecords which reflect cost

any

Please provide any other information regarding dam failure activity since 2010 that has
significantly i mpacted

your cooperativeods

None to report

ser



Land Subsidence

There are known areas of sinkholes in Bm®one service area but there are no recorded
instances of sinkhole collapse or land subsidengeone personnel stated that cooperative
structures are not placed in these known sinkhole areas.

In 2012,severe land subsidence (sinkholes) were listed as-histmmical hazar@ooneuse

there was no data for your cooperative. If current data is available for any sinkholes in the
cooperativeds servi ce ¢@reasaadgpdddtiarmleowpas necessdrg.)d d a

New Table BooneSinkholes Event Summary

Outages
Reported

Event Date Damage Estimates

Data provided based on iB@omarecords which reflect cost fror
referenced event year.

Please provide any other information regarding sinkhole activity since 2010 that has significantly
i mpacted your cooperativebds service area

None to report

Earthquakes

In 2012, earthquakes were listed as a-historical hazar@ooneausethere was no data for your
cooperative. |l f current data is available for
please provided data belo{flease add additional rows as necessary.)

New Table BooneEarthquake Event Summary
Outages
reported

Event Date Damage Estimates

Data provided based on iBtsomarecords which reflect cos
the referenced event year.

Please provide any other information regarding earthquake activity since 2010 that has
significantly i mpacted your cooperativebs ser

None to report




Cost of outages: The cost for each outage is not easy to determine and is not calcwdgied
outage basis. During 20B®oneexperienced 1,226 outage events (all causes) resulting in
50,273.8 consumer hours out (consumers out X hours out). The total labor cost related to these
outages was $633,562.60. We would consider 2016 an averagéyeddition to that cost any

OH or UG facilities that would have required to be replaced would be at a cost similar to the
replacement cost listed in the survey. Although standard outages do not historically have
significant damage to facilities the g of events in this survey would most likely have a higher
likelihood of causing damage to facilities that would result in total replacement. Additionally, we
would expect our amount and cost of labor in those events to increase as well.



Goals, Ofhjectives and Actions Survey

The original survey is an interactive Excel file that could not be inserted without stabilieng
formatting. All of the data submittedincluded in the tables below.

Goals, Objectives and Actions Sur@galsTab

2012 Gals Reassess the goal/objectiv
Goal 1: Ensure
reliability of Accept, as is

distribution system.
Objective 1:Harden

existing distribution Accept, as is
system.

Objective 2.Add new Accept, as is
infrastructure. ’

Goal 2: Support
distribution system
through reliable
facilities and Accept, as is
appropriate
data/communication
systems.

Objective 1.Ensure
functionality of facilities.
Objective 2:Incorporate
appropriate technologicg Accept, as is
advances into system.

Accept, as is




Goals,Objectives and Actions Survéygtions Tab

Tier 1
Report progress on Continued 3 Cost/
G:oal{ Actions from 2012 Plan Status and Completed/Deleted B Haza.rd(s) . Conmpleien Benefit
Objective Update Acti addressed by this action Date
ctions Score
Dam Failure ~
o Earthauakes
Continue Almost all main line three phas Flooding
Goal 1/ Add lightning arrestors to all feeders (In- has had arrestors adde&ingle Land Subsidence 2022 or 6
Objective 1| for protection. phase additions are being done later
progress) | : . . . . hupde i
in conjunction with rebuilds. Tornado
Wildfire
Winter Weather
Dam Failure
Earthauakes
. . . - . O[] C)
Goal 1/ R_ebwld single pha_se copper with Continue | We gontlnue t.o replgce and/or Land Subsidence
o single phase aluminum and replace (In- rebuild aged lines with Levee failure Annually 7
Objective 1 . - .
aging facilities. progress) | Aluminum conductor. Thunderstorms
W
; ; Floodina
Goal 1/ Rebuild 3 phase copper with 3 phase Co(r:?}nue yggu?%n;ngs Iti(r)éz?)v?t(;]e and/or Land Subsidence Annuall 7
Objective 1| aluminum and replace aging facilities 9 Levee failure y

progress)

Aluminum conductor.




Tier 1

Report progress on Continued 3 Cost/
Gpal{ Actions from 2012 Plan Status and Completed/Deleted S Hazard(s) . Conmpleien Benefit
Objective Update > addressed by this action Date
Actions Score
Continue This is usually focused around Flooding
Goal 1/ Rebuild line with increased conducto our tie lines as indicated in our Land Subsidence
Co ) : . (In- : Levee failure Annually 4
Objective 1| size for high current/load capacity. rogress) next goal or load driven throug
prog our work plan.
Dam Failure
This is continually reviewed Earthauakes
Rebuild smaller three phase aluminu with CWP and work is Flooding
Goal 1/ . : Land Subsidence
S with larger three phase aluminum to completed when system L fail Annually 5
Objective 1| . ) . r evee failure
increase capacity dfe-line. loading warrants the needRUS Thunderstorms
loading guidelines are utilized. Tornado
Wildfire
Dam Failure ~
Elartfgluuakes
; ; ; Flooding
Goal 1/ Rebuild 3 ph.as‘? aluminum I|n(_-:‘ to . Land Subsidence
S double circuit with larger aluminum See previous goal cvvan FailliFa Annually 1
Objective 1 .
Thunderstorms

conductor.

Wldﬂre




Tier 1

Report progress on Continued 3 Cost/
Gpal{ Actions from 2012 Plan Status and Completed/Deleted S Hazard(s) . Conmpleien Benefit
Objective Update > addressed by this action Date
Actions Score
Dam Failure
Earthauakes
Flooding
Goal 1/ Shorten line spans This is accomplished via our Land Subsidence Annuall 9
Objective 1 pans. rebuild process. Levee failure y
Thunderstorms
Tornado
Wildfire
Dam Failure
Design standards have been EIEITEQUEIPIES
; ; oodind
Goal 1/ _ mcrea_sed in recengears and Land Subsidence
I Increase height and/or pole class. pole sizes are updated through | | avee failure Annually 9
Objective 1 . :
PCO or line rebuild process Thunderstorms
continually.
We have an active pole
Goal 1/ inspection program in placa&ill and Subsiden
Objective 1 Replace old poles. poles are on a 7 year inspectio| [ttt Annually o

cycle.

Thunderstorms




Tier 1

Report progress on Continued 3 Cost/
G:oal{ Actions from 2012 Plan Status and Completed/Deleted SIEIEE Hazard(s) . Conmpleien Benefit
Objective Update > addressed by this action Date
Actions Score
Underground line replacement
has been done for the majority :
Goal 1/ . . i 2022 or
Objective 1 Replace old underground lines. of umacketed_ 15 kV cabIWe Levee failu later 8
are now moving to replacing 25 [z aa1t
kV cable. Tornado
Wildfire
Dam Failure ~
Earthauakes
_ _ Flooding
Goal 1/ Convert overhead distribution lines tg We continually convert lines as LnSubmdence
S needed or where we see = Annually 8
Objective 1| underground. L Thunderstorms
opportunities. e
Wldﬂre
L
Dam Failure ~
Eiartrgluuakes
; ; Floodina
Goal 1/ Rgnre overhead services and replace Land Subsidence
Objective 1 with underground service to protect Levee failure Annually 9

from storm damage.

Thunderstorms




Tier 1

Report progress on Continued 3 Cost/
G:oal{ Actions from 2012 Plan Status and Completed/Deleted SIEIEE Hazard(s) . Conmpleien Benefit
Objective Update X addressed by this action Date
Actions Score
Dam Failure ~
. . Earthauakes
Active program in place to Flooding
Goal 1/ Convert transformer protection to convert flipper fusing to cutouty | Land Subsidence Annuall 6
Obijective 1| fused cutouts. for added clearanceThe '—‘-’EEFE'"'-WE y
benefit is mostly for wildlife. ' s sturms
Wildfire
Winter Weather
W
Dam Failure -
Earthauakes
Floodina
Goal 1/ . . . Land Subsidence
Objective 1 Manage vegetation. systemis on a5 year trimcycle || aves failure Annually 7
Thunderstorms
Tornado
Wildfire
L
This is reviewed with each Dam Failure ”~
construction work plan. Elartfglquakes
: ; oodading
Goal 1/ Construct new circuits for increased Harrisburg Substaﬂon_has_ bee Land Subsidence 2022 or
S . completed and most circuits ar cvvan FailliFa 7
Objective 2| load and back feeds of existing loads d later
Thunderstorms

complete.Currently we arestill
working to build out one more
circuit out to the north.

WI dfire




Tier 1

Report progress on Continued 3 Cost/
Gpal{ Actions from 2012 Plan Status and Completed/Deleted S Hazard(s) . Conmpleien Benefit
Objective Update Acti addressed by this action Date
ctions Score
Dam Failure
Earthouakes
o . is i i i Flooding
Goal 1/ Add tie lines to increase loop feed This is reylewed with each Land Subsidence
T . construction work plan as well 2= Annually 8
Obijective 2| abilities. | i . Levee failure
as larger line extensions. S T I e
Tornado
Wildfire
Dam Failure
Earthouakes
Goal 1/ Build new three phase aluminum line This is reviewed with each Flcn:ndigu :
o to provide back feed option for critica construction work plan as well Land Subsidence Annually 4
Obijective 2 load faciliti | i tensi Levee failure
oad facilities. as larger line extensions. T
Tornado
Wildfire
Dam Failure
- Earthouakes
Add second transformers @xisting We coordinate this through Flooding
Goal 1/ substations to ensure continuity of " Land Subsidence 2022 or
o . . . CEPC and ensure that critical - 8
Objective 2| service during potential transformer Levee failure later

failure or maintenance.

substations have backups.

Thunderstorms
Tornado
Wildﬁre




Tier 1

Report progress on Continued 3 Cost/
Gpal{ Actions from 2012 Plan Status and Completed/Deleted S Hazard(s) . Conmpleien Benefit
Objective Update > addressed by this action Date
Actions Score
Dam Failure ~
Earthauakes
Add new Harrisburgubstation and Substation has been completeq | Floodina
G0a| 1/ . . . e . .. . . . Land Suhsidence 2022 or
oo circuits to add reliability to Harrisburg and remaining circuits are still - 5
Obijective 2 . : Levee failure later
area. being built out. IR —
Tornado
Wildfire
W
Dam Failure
Earthauakes
Goal 2/ Perform scheduled maintenance of a We have programs in place for| JaEEELES
o distribution facilities to ensure inspection and maint of all Land Subsidence Annually 9
Obijective 1 . . . - Levee failure
reliability. special equipment and facilitieg (S
Tornado
Wildfire
Our dispatch center has been Dam Failure
renovated and we have added Earthauakes
UPS backup for all electronics.|  [alselsll
Goal 2/ Harden dispatch office. However the next goal is to Land Subsidence 2022 or 5
Obijective 1 Levee failure later

harden it to withstand impact
of severe weather or improve
facilities for a backup center.

Thunderstorms
Tornado
Wildfire




Tier 1

Report progress on Continued 3 Cost/
Gpal{ Actions from 2012 Plan Status and Completed/Deleted S Hazard(s) . Conmpleien Benefit
Objective Update > addressed by this action Date
Actions Score
There is a below grade room
that has been dedicated as a
Goal 2/ severeweather room but it has | |Floodina 2022 or
o Build tornado safe room. limited functionality currently. Land Subsidence 5
Obijective 1 : s Levee failure later
It still needs additional
measures in place ttully
function.
All three phaseeclosers have Dﬂmh':ﬂi“f{”{
been changed for remotely Eﬂfgd?n“ﬂa 3
Goal 2/ Upgrade existing reclosers to new controlled devicesSingle phase| [N R=ITste e =] o= Annuall 4
Objective 2 | electronic remotely controlled modelg has not been started due to lag  JEERE ! y

of funding for communications
and end devices.

Thunderstorms
Tornado
W@Idﬂre




Tier 2

Report progress on Continued 3 Cost/
G:oal{ Actions from 2012 Plan Status and Completed/Deleted SIEIEE Hazard(s) . Conmpleien Benefit
Objective Update X addressed by this action Date
Actions Score
Dam Failure
Earthauakes
o - i Floodina
Goal 1/ Maintain existing statewide Land Subsidence Annuall 9
Objective 1| agreements through AMEC. Levee failure y
Thunderstorms
Tornado
Wildfire
Tier 3
Report progress on Continued . Cost/
Qoal_/ Actionsfrom 2012 Plan Status and Completed/Deleted SIS Hazard(s) . Gl Benefit
Objective Update . addressed by this action Date
Actions Score
Dam Failure
We have completed this item EFUrég?nuuakes
Goal 2/ Upgrade main office generator to Action and are in the process of Land Subsidence
Objective 1| backup entire facility. Completed | moving on to other generators Levee failure
on site. Thunderstorms
Tornado
Wildfire

Winter Weather




Tier 3

Report progress on Continued 3 Cost/
Gpal{ Actionsfrom 2012 Plan Status and Completed/Deleted S Hazard(s) . Conmpleien Benefit
Objective Update > addressed by this action Date
Actions Score
DamhFaiILdre
. . Earthauakes
Implement new computerized Booneis converting t_o anew. Floodina
Goal 2/ . GIS and the next logical step ig  [REET TRzl T]ates =a o 2]
Co maintenance management : - 2019 8
Obijective 2 aoplication to bolt on a maintenance Levee failure
PP ' management package. Thunderstorms
Tornado
Wildfire
] Dam Failure
We havecontinued to expand Earthauakes
. . - our AVL digital commsetwork. Flooding
Goal 2/ Expand digital radio communication : , . . Land Subsidence
o . Voice network is lacking fundin Sy Annually 9
Obijective 2| network for voice and data. d for additional Il Levee failure
and space for additional towers  [EiimEtes
for coverage. Tornado
Wildfire
Dam Failure
Earthauakes
. . Flooding
Goal 2/ Expand use of automated vehicle We have almost all vehicles Land Subsidence 2020 6
Objective 2| locating system to all trucks. fitted with AVL. Levee failure

Thunderstorms
Tornado
Wildfire

Winter Weather




Tier 3

Report progress on Continued 3 Cost/
Gpal{ Actionsfrom 2012 Plan Status and Completed/Deleted S Hazard(s) . Conmpleien Benefit
Objective Update > addressed by this action Date
Actions Score
Dam Failure
Earthauakes
Lo . Floodina
Goal 2/ Install two way automated meter Pilot is complete and moving tq Rt T Rzt T st e =,
N . =S 2018 7
Obijective 2| infrastructure. full deployment. Levee failure
Thunderstorms
Tornado
Wildfire
Goal 1/ Monitor developments in data
Obiective 1 availability concerning the impact of Floodina
) dam failure and wildfiraipon the Land Subsidence Annually 3
Goal 2/ . Levee failure
S Booneservice area through local,
Objective 1 :
state, and federal agencies.
Goal 2 Dam Failure
o Implement drone program to monitor We currently have pilots Earthauakes
Objective 1 . o o : Floodinag
Goal vegetation growth, utilize IR cameras certified to fly unmanned aerial e Eiraihres 2018 6
2/Objective to quickly determine maintenance devices commercially but don't Levee failure

2

issues, and for inspection purpose.

have a drone yet.

Thunderstorms
Tornado
W@Idﬂre




