¢St f SNJ
a dzfWdiNA a RA O & AN
November2020

DRAFT

Prepared for:

Prepared by:

WS

5665 Flatiron Parkway
Suite 250
Boulder, CO 80301



DRAFT TABE OF CONTENTS

Table of Contents

1. Introduction toHazard Mitigation PIanning............cccoeiiiiiiiiiiien e 13
1.1 THE BIG PICHUIE. ..ottt ettt e e e e e e et e e e e e e e e eeennnnnes 13
1.2 LOCAI CONCEIMS.....cieiiittiiiee e e e e ettt e ettt e e et e e ettt n e e e e e e e e et e e e e e e eeeeeeennnnnes 13
1.3 Purposes for Hazard MitigationaPNiNg ..............uiiiiiieeiiiii e 13
1.4 Who Will Benefit from thiS PIam?.........oeiuiiiii e e 14
1.5 Contents Of thisS PIan...........uuuiiii e et e e e eeeees 15

2. Plan UPOALe.....cooiiiiiiiiiii et e e ettt bttt e e e et e e 15
2.1 TRE PrevioUS PIam........coooiiiiiiiiiiieee ettt ettt e e e 15
2.2 WRNY UPAAEZ.... ittt ettt e e ettt bbbt e e e e e e e ettt e e e e e e e e e eennnaaaas 15
2.3  The Updated PlanWhat iS DIifferent.........ccooiiiiiiiiiiiiiieee i 16

3. Plan MethodOIOY. ......cooieeiiiiiiiitiit ettt et e e et e e e 17
3.1 Formation of the Prgct Team and the HMC...........oiiiiiiiiiie e 17
3.2 Defining the Planning AlBa.......ccoii i ittt 17
3.3  Review of Plan Goadsid ODJECHIVES.........ccoviiiiiiiiiie e ieeeiiie e 17
3.4  Coordination With Other AQENCIES.........ii it e e e e e 19
3.5  Review of EXIStING Programs........ccuuuiiiiiiiiiieeeiie it e e a s 20

3.5.1 National Flood Ins@nce Program Participation............cccooevvveiiieeeii e, 20
3.6  Plan Development Chronology and MilE€StONES.............ceviiiiiiiieeeiiiiieeeeeee e eeane 22
3.7 Inclusive Outreach and Public ENgagement.............cooouviieeeiii i 23

ONINE OUIMBACK. ...ttt 23

LU o TTo Y == 1 o PSSP 25

PLAN REVIBWL. ...t e 26

4. Teller County CommuNity Profile..........cooiiiiiii e 26
4.1 INETOTUCTION. . 26
N € 1= To o =T o] Y 2SN 26
4.3 ClIMALE. ...t 27
N oo ] T 1) PP 27
45 Land Use ahDeVEIOPMENL......couui e e e e e e e e e e e e e e nnns 27
4.6  Critical Facilities and INfrastrUCIULe. ..........oooi i 28
o A o o1 | F= 1] o PSRN 28

4.7.1  Vulnerable POPUIALIONS...........uiiiiiiie e eee e eeaaa e 29

5. Teller County CapabilitSSESSMENT........ccoiiiii e 30



DRAFT TABE OF CONTENTS

5.1 Introduction of Administrative and Technical RESOUICES..............ceeeeiiiimeiiiieeiiieieiiiie 30
5.2 FINANCIAl RESOUITES.......cooeiiiiiiiiiie e eee ettt e e e e e e e 31
5.3  Planning and Regulatory RESOUICES.........ccoiiiiiiiiiiiaeeeiieeeii e 34
5.4  Education and OutreaCheROUICES..............uuuiiiiiiiiiiiieeiiii e 35
5.5 National Flood Insurance Program PartiCipation.............ccoeveeeeeeeeuiiiinneeeeeeeeeeeeiiiiiee 35
5.6 FEMA Funded Hazard Mitigation PrOjECLS. .........ccciiiiiiiiiiee et 36
5.7 Integration of Mitigation into Existing Planning Mechanisms................ccccoovvveeviveiinnnnnn. 39
5.7.1 EXISTING PIANS ....coeeiiii et 39
Part 2C RISK ASSESSMENT........iiiiiiiiiii e ceeeeie et e et esn e e et e e et e e esteeesaeenneesrnneeesnneeesn 43
6. Risk Assessment Methodologgid Hazards of CONCEIN..........couveiuiiiiiiiieeeiiiieee e 43
[0 o [8ox 1 0] o HU PSSP PPPPRTTRPP 43
L R Y/ 1= 1 g o To (o] (o T |V PP UUPPPPPPPPPTRT 43
6.2 Identified Hazards Of CONCEIM.........uuuii it r et eeeeeeeend 43
6.2.1 Definitions ofHazard Ranking Factors.........ccccvvviiiiiiiieniiiiiiiiii e A4
6.3  RiSK ASSESSMENT TOOIS.......oiiiiiiiiiiiiee e eeeenriee e 4D
6.4 LIMIEALIONS....cci i et 45
6.5  Hazard ProfileS.........cueeuiiiiiiiiiiiiiiieiiiiiiiiiiiiiiiiitiie e eee e AD)
T FIOOG... . et AD
7.1 General BaCKgrOUNG........coouuuiiiiiiiiii et e e e e e e e e e e e e e e eata e eeaaeeaaeen 46
7.1.1 Potential Damage frorRl00ds............ccoouuiiiiiiiieee e 4B
7.2 Teller County Hazard Profile.........couiiioriiii et e a7
7.2.1 Hazard RANKING........cooiiiiiii et e e e e e e aen e e aaa s a7
7.2.2 PaSt EVENTS .. ..ottt et 47
T.2.3  LOCALION. ...ttt mnn e 47
7.2.4 L (=T 0 (U= oY PSPPI A8
T.2.5 S BVEBIY .ot a e e r e aaan 48
A2 ST L= U o 11 To T I 1= S 48
7.3  Cascding Impacts/Secondary Hazards..........ccooooiviiiiieeii i 48
7.4  Potential Impacts from Future Climate ConditionS............coeviiiiiiiieeeiii e 48
7.5  EXposure & VUINErability..........ooiiuiiii e e e e e e e 49
75.1 Population and PrOPEITY.........ouuuiiie e eeaaaa 49
7.5.2  CritiCal FACHIIES. ... ..eveieiiiiiiiiii ettt 50

7.5.3 = 0NV 100 0101 1=] 0 AP 50



DRAFT TABE OF CONTENTS

7.6 DevelopmeENnt TrENGS........oii ettt e e e e e e e e e 51
A A 111U PP 51
8. Subsidence, Sinkholes, & SOil ErOSIQN.........ccoiiiiiiiiiiee e 53
8.1  General BaGOUNG.........ccoiiiiiiiiiiiii ettt e e e 53
8.1.1 Potential Damage from Subsidence, Sinkholes, and Soil Erosian..............cccoveeenn.... 53
8.2  Teller County Hazard Profile............ueuiiiiiii e 54
8.2.1 Hazard RANKING. .......coooiieiiiiei et e e 54
8.2.2 PaST EVENTS. ...t et 54
8.2.3  LOCAUION. ..ttt ettt e e n s 54
8.24 L (=T0 [ [T T PP 54
S S TS <1< 1 TP PPPPPPPPPPPPIN 54
8.2.6  WAIMING TIME...uiiiiiii ettt e e et e e e ettt bt e et e e e e s ebba s 55
8.3  Cascading Impacts/Secondary HazardS..........cooevveviiiieeeiieieeiie et e e e e e eaens 55
8.4  Potential mpacts from Future Climate ConditionS..............coeeeeiiiiimieiiiiieieieeeii 55
8.5  Exposure and VUINErability..........cooiue it 55
8.5.1 0] o 11 F= 11T o P 55
8.5.2 (0] 1= 1 /PP 55
85.3 CritiCal FACHTIES. ...ttt mmn e 56
8.5.4  ENVIFONMENL ..ottt 56
T ST B =YY 7= (o o] 0 U= 0 A I €= 0 P 56
8.7 ISSUES.... ittt e 56
0. WIIEITE s 57
9.1  General BaCKgrOUNG............uuiiiiiiiiiii et e e et ee e e e e e e et e e e e eaba e eetaneeeaaees 57
9.1.1 Potertial Damage from Wildfir@S.........ooouuiiiiiii e 57
9.2 Teller County Hazard Profile...........uiiiiiiiii e 58
9.2.1 Hazard RANKING........cooiiiiiiii e eee e e e et e e e e s eee e e e 58
9.2.2 PaSt EVENTS....cuieiiiiiiiii e e 58
9.2.3  LOCALION. ...ttt mnn e n e 59
924 (=T [UT=7 oY PP 60

e I T = Y=Y 41 PRSPPI 60

Lo I ST VLV U o 11 o To T T 1= PSR 60
9.3 Cascading Impacts/Secondary HaBAL...............coooiiiiiiiieeii e 60

9.4  Potential Impacts from Future Climate ConditionS...........ccoeiiiiiiiiieeeiiii e 61



DRAFT TABE OF CONTENTS

9.5  EXposure & VUINErability............uueiiiii e 61
951 POPUIALION. ...t e e e e e e e e e e eennnnns ] 61
9.5.2 o (0] 01T /PR PPPRPTN 61
9.5.3  CritiCal FACIIITIES.......ceiiieieiiiii e 63
9.5.4  ENVIFONMENL ...ttt eee e e e e ettt ettt e e et e e e s e ebb st e e e e e e e et eemn e e e eeeaeeeennns 63

9.6 DeVvelopmMENT TIENAS..... ..ottt e e e e e e e e e rennaaas 64

LS B A (=11 PP 64

O T o] 1 =T [0 PP PP PPTTTRRR P PPPRPRPIN 65

10.1  General BaCKGQIrOUNG. ..........uiiiiie ittt e et e e e e e e b e e e e eennne 65
10.1.1 Potential Damage from TOrNAAOES.........ccuuuuuiiiiiiiiereiiiiiie e 65

10.2 Teller County HBRrd Profile............oooiiiiiiiiiii et 65
10.2.1  Hazard RANKING.......ccoieiiiiiiiiiit ettt e e et e e s 65
10.2.2  PASEEVENTS....cuuiiiiiiiii et ettt e e e e e e ennnas ] 66
O 2 T o Tox- 1 o] o A TSP PPR PR SUPPPPPPPPPTPRRN 66
10.2.4  FrOOUEBNCY . .ccutu ettt e et ettt e e et e e et e aee et et e e et e e tb e e e e eeben e eetnn s eeeeennneeesd 66
02 S T = T | PSP 66
O 2 I VAV 7o g 1T T R T2 = ST 66

10.3 Cascading Impacts/Secondary HazardsS.............ccooeiveiiieeiiiiie e eee e 66

10.4 Potentiallmpacts from Future Climate ConditionsS...........ccoouviiiiiiiiceriiiii e 66

10.5 EXPOSUre & VUINErability...........iieiiieiiii e e e ena s 67
L0878 A o] o 11 F= 11 o] o I PP 67
O o (o] 1= PP 67
10.5.3  CritiCal FACIHTIES. .....cciiiii i 67
10.5.4  ENVIFTONMENL. ...ettiiiiiiiiiiiieti ettt ettt ettt e e e e e e e et e et e ettt et et e e e e e e e eeenereeeeeeeeees 67

O I B LA =T (o] o] 4 =T o A =T T £ PR 67

R A 1= U1 PP 67

11.  Thunderstoms, High Winds, and Hall................ccooiiiiiiee e 68

11.1 General BackgroUnd............coooiiiiiiiiiiee e e 68
11.1.1 Fourtypes of thuNderstOrmMS.........coovuiiiiiiiie e e 69
I8 0 0 I T | 1 ] T TR 69
I R T B = U g = 1 T AT o £ U 69
11,104 VVINASTOIMIS. .ttt 70

L1115 HAULu e 70



DRAFT TABE OF CONTENTS

1116 HAUISIONES ..ot 70
11.1.7 Potential Damage from Thunderstorm@#ligh Winds and Hail...................oooooeieeen. 71
11.2  Teller County Hazard Profil@...........coooiiiiiiiiioae e 71
11.2.1  HAazard RANKING.......ccoeeeiiiiiieiii ettt e et e e e e s 71
11.2.2  PaASE EVENTS....cuii ittt nnnans 71

i A S o Tox 1 0] o AP POS PP PPPPPPPPPRY 4724
N (= To (U1 =T ooy TSP {2
L0.2.5  SBVBIITY ittt e e e et e e e a s 12
11.2.6  WaArNING TN ..ottt ettt e ettt e e e e e e e e e e eeee s bb e e e e eeennanes 73
11.3 Cascading Impacts/Secondary Hazards..............uuieiiieeeiiiiiieeeeeeeeeeeiiiiee e 73
11.4 Potential Impacts from Future Climate Conditions.............ccuuiueiiieeeiiiiiiiiiee e 73
11.5 EX®SUre & VUINEIability.........cooiiiiiiiiiiii e enns 73
11,51 POPUIBLION. c.ceiettteie ettt e e e e e e e e b bbb e e e e e e e e nbba s 73
(RS T o (0] 01T PP PUPPPTRRY 4"
11.53  Critical FACIHTI®S.....uuuuuieiie ettt eeeie e e e e e e eeennsneineeneeeeenee A B
11.5.4  ENVITONIMENL . .ettiiiiiiiiiiii ittt eee ittt ettt ettt ettt e e e ee ettt et et ettt ettt e e e e e e eeeneaeeeeeeeeees 74
11.6  Development TrENAS........ccuuiiiiieiiiieeee e e et eese e e e e e s e eani e eseennnnseenneeeeennnn A D
O A 7= U1 PP 74
12, EPIdemiC/PandemiiC............uuiiiiiiiiis ettt e e e aaaaa 75
12.1 General BackgroUnd...........coooiiiiiiiiii e e e e 75
12.1.1 Potential Damage from EPIdEemICS..........ccoovuiiiiiiiiiceeiie e eeee e 76
12.1.2 Teller County Hazard Profile..........cccooiiiiiiii e 76
12.1.3  HAazard RANKING.......ii i eee e e e e e e et e e e e e eneeaaa s 76
12.1.4  PASLEVENIS......oiiiiiiiiiiii ettt 177
I I S T o Tox L4 [0 A S TP PPPPPPPPPPPPPRY 4 4
Nt O G T o =0 [T oY PP 7
D T . PP 77
D2 S T VAV 7= ¢ o TT g o R T2 =S 77
12.2 Cascading Impacts/Secondary HazardsS............coooeiiiiiceeiiiiii e eeee e 77
12.3 Potential Impacts from Future Climate ConditionsS............cccoieiieiiiceiiiiiie e, 78
12.4  EXPoSUre & VUINErability...........oi e ena 78
D2 N o] o1V F= 11T o PP 78

D o e (0] o =T /PP £ <



DRAFT TABE OF CONTENTS

12.4.3  Critical FACIHTIES.....uuuueiii e eee e e e e eeeeee ] O
12.4.4  ENVIFONMIENL ...eiiii ettt e e e e et e e e e e e e e e e e e b e e e e e e e e e eeas 78
12.5 DeVvelopment TIENAS.......ccvuiiiiiiiiiie e eeeiie e e et et e e e e e e et eeeeeeeeemnn e eeeeeee e d O
12,6  ISSUES. ... ciieeii ettt ettt e e e et et e et e et e enn e e e en s 79
13.  Landslide & Mass Earth MOVEMENNLS............uuuiiiiiieeeeee e 80
13.1  General BaCKgrOUNG...........uiiiiii it e et e e e e e e e e e e eennees 80
13.1.1 Potential Damage from Landslides and Mass Earth Movements...............cccccceeu.. 80
13.2 Teller County Hazard Profil@..........ccooiiiiiiiiiiioae ittt e 81
13.2.1  Hazard RANKING.......cooeeiiiiiiiiiii ettt e e e 81
13.2.2  PaBL EVENIS. ..ot ennaa 81

R J A T o Tox 1 0] o A PP SPPPPPPPPPPTPPRIN 81
13.2.4  FrEOUENCY . ..cetti ettt e e ettt ettt e e e e e e et et e e e et et bt e e et e bae e e eba e e e e ennnans 81
13,25 SOV BIIY ittt bttt e e e e e et e et e 82
13.2.6  WaArNING TIME ...ttt ettt bttt e ettt b e e e e e e e e eaeean bbb e e e eeeennane 82
13.3 Cascading Impacts/Secondary Hazards............cooeeivivieeeiiiiii e eee e 82
134 Potential Impacts from Future Climate ConditionS.........c....oiiieiiiiceeiiiiie e 82
13.5 EXPoSure & VUINErability............oooiiieiiiiiii i e e e ena s 83
IR 28 T8 A o o U F= 11T o S 33
T e (0] o 1= ¢ /PP 83
13.5.3  CritiCal FACIHTIES....ccciiiiiiiiiiii e 83
13.5.4  ENVIFONIMENL. ...etiiiiiiieiiiiieii e eeest ittt ettt et et e e e e e ee ettt ettt ettt et e et e e e e e e e eeeaeereeeeeeeees 83
13.6  DeVElOPMENT TIENAS.......cuuenieeiiiii et e e e e e et e e e et et e e e e e st e e e nnn e eeeseans 83
13,7 ISSUEBS....ceiitieie ettt ettt e e e e 84
14, HAzardoUS MAtErIALS.........cooiiiiii e 85
14.1 General BackgroUnd............coooiiiiiiiiiiee e e e 85
14.1.1 Potential Damage from Bardous Materials...........cccoooveiiiiiiiieeeii e 85
14.2 Teller Canty Hazard Profile............coooiiiiicee e e 85
I R o F- V-1 (o I = 101 (] o o TP 86
14.2.2  PaASt EVENTIS.....ouii et 86
14.2.3  LOCALON. ...cci ittt 87
s e = T [T oY 87
S R 1oAY =T | PSP 87

I I VAT 7= 1 o] aTo T I 41 YRR 88



DRAFT TABE OF CONTENTS

14.3 Cascading Impacts/Secondary Hazards..............uuiiiiieeeiiiiiiiie e 88
14.4 Potential Impacts from Future Climate Conditions............coovvviiiiiiieriiiieiiiee e 38
14.5 EXPOSUre & VUINErability.........ccooriimiiiiii e eneas 88
14.5. 1 PODUIALION. ..cceeeteiiie ettt e e e e e e et et ettt e e e e e nn s 38
T o (0] 01T YU SPUPTT 89
14.5.3  CritiCAl FACIHTIES. ... . uiiii et e e 89
14.5.4  ENVIFONMMIENL ....iiiiii ettt e et et e e e e e e et e e et e bbb e e e ee b r e e eeeas 89
14.6  DeVEeIOPMENT TIENGUS.....ceeiiiitiiiee e ettt ettt tb e e ettt s e e e e e e e e e eeee s b e e eeeennes 89
i 1o UL PP 89
15, DAM FAIIUE.....eii ettt e e ettt e ettt e e ettt e e e e e e e e e eennee 91
15.1  General BaCKQIrOUNG. ..........uiiiiie et e ettt e e e e e e e e bbb e eeeeennne 91
15.1.1 Potential Damage from DRFaIIUre............ccooviiiiiiiiiii e 92
15.2 Teller County Hazard Profil@..........cooouiiiiiiiiiiaee it 92
15.2.1  Hazard RANKING........oieiiiiiiiiiiiiiieee ettt e e e e eesana s 92
15.2.2  PaASEEVENTS....cuui ittt ettt e e et nnaans 92
15.2.3  LOCALION. ...ciiiiiiieeeee et ettt 92
T e o 8= o o . 94
T2 S T T = T | PSP 94
LS T0Z I VAV £ g 1T T R T =SSP 95
15.3 Cascading Ingrts/Secondary Hazards.........ccoovvuiieiiiiieeeeii e eee e 95
15.4 Potentiallmpacts from Future Climate ConditionsS...........ccovuiiiiiiiiceeriiii e 95
15.5 EXPosure & VUINErability...........coie i e e ena s 95
15.5.1 Property and POPUIALIAKNL...........iiiiiiiiii e re e et e e e e e 95
15.5.2  CritiCal FACIHTIES. ...cceei i 96
15.5.3  ENVIFONMENL ...ettiiiiiiiiiiiieii e eeeee ettt ettt e e e ee ettt ettt ettt et e e e e e e e e eeeaneneeeeeeeees 97
15.6 DeVelopMENT TIENAS.......cuuun ettt e e e e e e et e e e e e et e e e nnn e eeesanns 97
15,7 ISSUEBS. ... iiiiiit ettt 97
16.  Severe WINter WeEAhEL...........uuuuiiiiiiiiiiii ettt e eee e 99
16.1 General BackgroUnd............cooouiiiiiiiiiec e 99
16.1.1 Potential Damage from Severe Winter Weather..........ccooooovviiiiieeiiiiee e, Q9
16.2 Teller County Hazard Profil@.........cccooiiii e 100
16.2.1 Hazard RANKING.......cooiiiiiii e et e e et e e e et aeneaaaaa s 100

16.2.2  PaASt EVONIS. . et e e e et 100



DRAFT TABE OF CONTENTS

ST T o Tox L1 0] o AP P PP PSURPPPPPPRPPPPIN 101
T (= To [UT=T oo TP 101
GBS S TV ¢ | P 101
16.2.6  WaArNING TIME ...ciiiiiiiiiiie ettt e e ettt e e e e e e e e e e eee s bbb e e e e eeennnes 102
16.3 Cascading Impacts/Secondary Hazards.............uuuuiiiieeeiiiiiiiieeeeeeeeeeeiiiieee e 102
16.4 Potential Impacts from Future ClimaBonditionS..........ccoovvviiiiiiiiiiieeeeiiie e eeeeeeens 102
16.5 EXPOSUre & VUINErability.........ccooiiiiiiiiiiiieee et eeenes 102
16.5.1  POPUIBLION. ....etetiiie et e e e e e e e et et e e e e e e 102
16.5.2 PO PEIY. ... ettt e et e e e e e e e e reee 103
16.5.3  CritiCAl FACIHTIES. .. .uuuuiie ettt e e e e et e e e eeneene 103
16.5.4  ENVIFONMIENL....iiiiiii ittt e et et e e e et ettt e ettt e e e e s nbba s 103
16.6 DeVelOPMENT TIENUS......cviiiitiiiie ettt ettt e e e e b e e e e e e e e e e e e e eeees 103
L6.7  ISSUEBS. ... ceieet ettt ettt e e et R et et e e e et ea b e et e eba e e e eeaaas 103
17. Extreme Temperature & DIOUQGKL..........cooii oottt eee e e 105
17.1  General BaCKGrOUNG........ ..ottt e e e et e e e e eaenees 105
17.1.1 Potential Damage from Extreme Temperature and Drought....................ccoeeeeen. 106
17.2 Teller County Haad Profile..........ooieiiiiiiiiecee e ee e 106
I R o F- V- Y £ Il = 1] (1o o T PP 106
17.2.2  PAStEVENIS.......ooiiiiiiiii et 106
17.23  LOCALION. .. .cciiiiiiie ettt 107
A e (= To [T [V PSP 107
S T = T | SR 108
7 R VAV 1 o112 = P 109
17.3 Cascading Impacts/Secondary HazardsS............ccooeiiiiieeeiiiiii e eee e 110
17.4 Potential Impacts from Future Climate Conditions............c.ceiiieiiiiceeiiiiiee e, 110
17.5 EXposure & VUINErability...........c.coooiiiiiiiiie e enas 110
T8 A o] o1V F= 11T o P 110
R T e (0] o =T 1/ O SPR 110
17.5.3  CritiCal FACItIES......cceei i 111
17.5.4  ENVIFONMENL . ...tttiiiiiiiiiiiiee it ettt ettt e ettt eeetea e e e ettt e ettt et e e e e eneannseeneenees 111
17.6  DeVelopMENT TIENAS......ccuuu e et e e e e e e e et e e e e e et e e e e eaba e e e nnnaeeennes 111
17,7 ISSUEBS. ... ittt e et et 111

18, EANQUAKE.... .o 113



DRAFT TABE OF CONTENTS

18.1 General BaCKgrOUNG......... oot e e et e e e e e 113
18.1.1 Potential Damage from BRQUAKES...............euuiiiiiiiiiiiii e 113
18.2 Teller County Hazard Profil@...........cooo it 113
18.2.1  Hazard RANKING.......cooiiiiiiiiiiiiiii ettt e e e enn s 114
18.2.2  PaASE EVENLS.....uiii it r e e eeneas 114
RS J A T o Tox- 11 0] o AP P PP SURPPPPPPPPPPRTN 114
R (= To [UT=T ooy TP 115
18.2.5 S BVBIIY ittt 115
18.2.6  WaArNING TiME ..ottt e ettt e e e e e e e e e e eee e bbb aeeeeeeeeennes 116
18.3 Cascading Impacts/Secondary HazardsS.............ovieiiiiieeeiieie e eeeee e eeee e e e 116
18.4 Potentiallmpacts from Future Climate Conditions..............ccceivevviiceniiiiee e, 117
18.5 EXPOSUre & VUINErability.........ccoiiiiiiiiiiiiieee ettt e eeeees 117
18.5. 1 POPUIBLION. ...cettetiie et e en e e e e e e e e e e et br e e e e e e e e n b 117
18.5.2 PO PEIY. .. ettt e e et eeeera e aaene 117
18.5.3  CrtiCAl FACIHBS .....uuuuiiiie ittt et e e et e e e eenaane 119
18.5.4  ENVITONIMENL . .etitiiiiiiiiiiie it e tee e eee et be ettt ettt ettt et ase e e s e e e ettt ettt et e e e eeeeeeanssssseeeees 120
18.6  DeVelOPMENT TIENAS. ... ..cuuui i ieeeei ittt e e et e e e e e e et e e e e eata e e e eeatn e e e nnnaeeeenes 120
18,7 ISSUEBS....ceiiuiii ettt e et et bt e e e e e e eeaan 120

Y TN io T Lo ] TS 1= L= Te | P 123
19, INEFOTUCTION. ...ttt ittt e mmm e 123
20. Mitigation GoalsanNd ODJECLVES..........ciieiiiiii i ee e e 123
21. Development of Mitigation ACHIONS. .........oioiiiiiiii e e e e e e e e e e 124
21.1 Development of Mitigation ACHIONS............uiiiiiiiiii e e 124
21.2 ldentification and Analysis of Mitigation ACtiONS............ccoevviiiieiice i, 125
21.3 2020 Mitigation Actions by Hazard..............ccoouiiiiiiei e 125
21.4 Evaluating and Prioritizing Mitigation ACHIONS...........cooiiii i eeeen, 126
At T \V T o 1T 74 o T 0 L= P 128
21.6  STAPLEE ANAIYSIS.....cciieiiiiiiiiiiiie ettt ettt a e e e e e e e e n e e e e e e e aeees 128
21.7 Mitigation Effectiveness ANalYSiS.........cooouiiiiiiiiiieeeie e 129
21.8 2020 to 2025 Mitigation Implementation Plan..............ccoooiiiiimeni e, 130

[ P T 1N (0] o110 o TR 146
22.  Plan Implementation and Maintenance SEQY...........ccuuuiiieeieriiiieeeie e e e e e e e 146

B T © 1Y = VA1 TR 146



DRAFT TABE OF CONTENTS

22.2  IMPIEMENTALION. ....ciiiieeetiiii e e ettt e et e e e st e e e e e e e e e e e e e e eeeeeennnes 146
22.3 Hazard Mitigation COMMITIEE. .......uuiii et eee e e e e e e e eeennnnees 147
22.4  ANNUAI PrOGreSS FEPOIL. ... . isieeeeeeeeeeettiteee e e e e eeett s e s e e e e e e e mmm s e e e e e e e e eeensnnnnn e eeennnes 147
22.5  PlAN UPAAIES.......eiiiiiiiii ettt e e e e e et e et e e e n s 148
22.6 Continuing publiC INVOIVEMENT.........oviiiiiii e 148

22.7 Incorporation o other planning MEChaNISMS. .........coiiiiiiiiiiiiiie e 149



DRAFT PART & PLANNING PROCESS

Teller County2020 Hazard Mitigation Plan

Part 1: Planning Process Overview
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tfFyYyYyAYyHZISNBOSE &
1. Introduction to Hazard Mitigation Planning

1.1 The Big Picture

Hazard mitigation is the use of longnd shortterm strategies to reduce or alleviate the loss of life,
personalinjury, and property damage that can result from a disastérere are multiple approaches,
including but not limited to,planning, policy changes, prograna)d projects The responility for
hazardmitigation lies with many, including privaggroperty owners, business and industry, and local,
state, and the federal governmentMitigation plans arevital to breaking the cycle of disaster damage,
reconstruction, and repeated damage=deral Emergency Management Agency, 2)20

Prior to 2000, fedral disaster funding in th&nited States{9 focused on relief and recovery, with
limited budgetfor hazardmitigation planning.The federal 2000 Stafford Act amendmentsommonly
referred to as theDisaser Mitigation Actor DMA, was established in 2000 amdquiredstate and local
governments to developdazard Mitigation Plans (HMPs)as a condition for receiving disastezlated
federal grant assistance (Public Law -B9®, approved by Congress on Octold®, 2000).The Act
emphasizd the importanceof communitypreparedness anttazard mitigation planning before disasters
occur.

The DMA encouragkstate and local authorities to work together on pdésaster planningFurthermore,
itpromotedd & dz&A G Ay | 6t S HnElddingsdindiatural keSourdehadagemenand regiorl
economic and social resiliemcThe Actecognzedthat communities med to understanchazardsand
mitigation in the broadest possible social and economic conteitdditionally, the MA called for an
enhanced planning networto help local gogrnments articulategprecie mitigationneeds,which results
in rapid fundallocatian and costeffective risk reductiomprojects.

1.2 Local Concerns

Teller Countyesidents live in an environment with natui@hd humanmadehazards. Hazardkat occur

relativeB 2 F 0SSy X Ll &adaAof e Ydz G suthfag®xtrénie Wéather wilffire® gh8 LIS N& 2
flooding Cther risks are less frequentalthough they have the potential to be large to catastrophie

major landslides tornados, or earthquakes. Whether atural hazard events occur frequently or
infrequently,thesehazardsanpresentariskto S I OK A y e} @Atk debpér, &nd wellbein@n

a significant scale aturaland humanmadehazards may impact the econonikie supply chain forgoods

and servicesemployment, ecosystem servicé®r example, the production of food and water, climate

regulation, and recreational benefitndr 02 YYdzy AGeé Qa 2@SNI tf ljdz t Adie 27

1.3 Purposes foHazard MitigatioriPlanning

To effectiwely alleviate natural &izard risks to life, personal injury, and property damage throughout the
region, Teller Countycontinuallyupdates its HMP identifyingand prioritizng critical mitigatioractions.
The Teller County HMRilso enableghe County andts planning partnerdo maintain eligibility for
disasterrelated federal grant assistangeer DMA200Q Teller County planning partners include the City
of Victor, City of Cripple Creek, City of Woodland Park, and the Four Mile Fire Protection BRDIct (
Points of contacfor each planning partner are listed in Tabld.1
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2020 MultrJurisdictional Hazard Mitigation Plan Update Partictpgg Jurisdictions

Planning Jurisdiction Point of Mailing
Partner Type Contact Address
112 N. A
Teller Str.eet,
County County Don Angll Cripple
Creek, CO
80813
337 E.
Bennett
City of Ave.
Cripple City Ray White  P.O. Box 43(
Creek Cripple
Creek, CO
80813
911
City of Commander ;2:?(352;
Woodland City Andrew '
Park Leibbrand  “voodland
Park, CO
80863
500 Victor
Avenue
. . . Richard P. O. Box 86
City of Victor City Mann o
Colorado
80860
Four Vg Special gf)inlt-;eFlzls);c
Fire Chief Jay
Protection H_aze}rds Teaue 11, .
District District Florissant,
CO 80816

1.4 Who Will Benefit from thiBlan?

rmann@cityofvictor.com

4milechief@gmail.com

Email Phone

719686
angelld@co.teller.co.us 2990
rwhite@cripple 719689
creek.co.us 2502
aleibbrand@city 719393
woodlandpark.org 5420

719250

3817

719689
3417

Teller Countyresidents and businesses are the ultimaeneficiaries othe County WP. The plan strives
to reducehazardrisks to everyone thatlives, works, and visis the County. The HMPprovides a viable
framework forall foreseeable natural hazards that may impact gi@nning areaThe goals andctions
listed in the HMP dy the groundwork for plan development partnerships and implementation.
Resources and background information in tHdMPhelps users identify andssess hazard risks and local
capabilities for addressing those riskan development requirekey stakeholdeparticipationto ensure

the plan has representation from every member and organization affected by the HMP. Including

stakeholders in plan del@ment creates buyn from all members, allows the County to address
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guestions and concerns before the plan is finadi, andbuilds vital partnerships and relationships prior
to an actual disaster.

1.5 Contents othis Plan
The HMFPhasthree primarysectiors:

A Part 1¢ Planning Procesdverview
A Part 2¢ Risk Assessment
A Part 3¢ Mitigation Strategy

Each partaddressesfederd requirements relevant to that sectionApplicable DMA compliance
requirements are cited at the beginning of subsection8ltstrate compliance clearly

The following appendices include information and d@tgupport Parts 13:

Appendix A Mitigation Actions

Appendix B; Mitigation Strategy Evaluation and Mitigation Action Evaluation Forms
Appendix @ Plan Adoption Resolutions from Planning Partners

Appendix Og Planning Process and Public Outreach

Appendix E Mapsand Risk Assessment Materials

Appendix F Acronyms

AppendixG ¢ Definitions

Appendix H; References

P - i 9

2. Plan Update

2.1 The Previous Plan

Teller Countywas awarded a grant from the Colorado Division of Emergency Management and the
Colorado Water Conservati@doardto prepare the2015TellerCountyHMPupdate TheCountyhired a
consultant to prepare the plan with oversigfibm planning partners and a steering committéehere

are five principal phases covereid the development processorganization risk assessment, public
involvement, plandevelopment, andadoption. The committeewas the primary vehicle for public
participation Plan preparationbegan in2013 and the planreceived formal approval bthe Federal
Emergency Management Agen®&EMA on September 3, 2015

The plan identifieda guidingprinciple, four goals and eight objectives 36 mitigation initiatives were

designed to meet these targetEach initiative was prioritized basedamindividual cosbenefit analysis

The Planing Committee that developed the initial HMP follesvthe play Q& Y I Ay i Sy yOS aSoi
included an annual review and mitigation action assessment.

2.2 Why Update?

The Code of Federal Regulations (CHRELFRstipulatesHMPsmust describe the method and schedule

for monitoring, evaluating, and updatirthe plan.DMA compliance ialsocontingent on meetinghis
regulation A jurisdictionwith no plan or an expired plais noteligible forelements of federal funding
under the Robert T. Stafford Adhat require a currentHMP. A preestablishedschedulefor updates
ensures the plan will be regulangevaluatal = tomonitorimplemented mitigation actionand determine

the effect of the action on the hazard risk. The level of impact indicates if the action was successful,
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partially effective, ohad no eféct. F there is room for improvement, then a new or revised strategy will
need to be developed.

2.3 The Updated PlanWhat is Different

There are significant enhancements in this 2020 update thanks to the most cupestavailable data
andadvances inechnology, especially in Part & Risk Assessment§he 2020revisionfollowed the same
planning process used the 2015plan update Substantiathanges between th2015 and 202@nclude:

1 The2019%2020NovelCoronavirus (COVHD9)hit a peak in the US in Meh of 220. At that time,
many state andocal governmentagencies moved all possible staff and operations to work
remotely and restricted public gatherings ovéen people US Center for Disease Control and
federal guidance and recommendations changefidly beween March to JuneTherefore,
much of theresponseplanning wasconducted virtually on the flyhrough webinars and email
communications.To support future disaster plannirgfforts, and to avoid a similar situation,
planning procesgocumentsare in Appendix B.

1 Inthe 2A5HMR, the risk hazard profiles féfazardousMaterials andubsidence Snkholes and
Soil Erosion werelimited. These sectionsave been expanded tiwll hazard profilesn the 2020
update, including vulnerability and exposuassessments

1 TheCapability Assessmenin Section Svasreorganized and streamlined to align wihe
Colorado Division of Homeland Security and Emergency Management (Dbt8&d\A)yds.

1 The Capabilities Assessment outlinesiazard mitigation implementatiortools and resources
available tathe County and its partners.

1 Part 2¢ Risk Assessment in the 2020 updateludesevents that occurred between 2015 and
2020, as well avazard impacts duto climate changgeland use, and socioeconomic conditions
that resuted in increased or decreased vulnerability to hazards in Teller County.

1 The COVIR9 global pandemic revealednew hazardor Teller CountyThe new Epidemic hazard
profile in Chapter 1bf the 2020 HMRliscusses S f f S NJ exp@sdrey @nd Wuberabiji to
current and potential futureepidemics.

1 The County and its partners recognize planning prioritkanged since 2015. The 2020 HMP
moved ongoing public education and outreach actdgtut of the mitigation strategy and into
the Plan ImplementationChapter21. The current revision emphasizastionable mitigation
strategies focused on loAgrm hazard risk reductiofChapters 1&0). Actions related to disaster
preparedness or respaeare notcarried forward in the 2020 plan updaéad may be addissed
in County and local emergency plans

1 The2020 Part 3; Mitigation Srategy includs new actions and actions carried forward from the
2015 HMP Part 3 incorporateEMA lifelinesand & { G 65Qa NBaAf ASyoOe& LIN
theseare tools thatFEMA and the DHSHEiMsignedto prioritize and assess the effectiveness of
hazard mitigation actiong’he FEMA lifelines and State resiliency prioritization criteria each action
would addres are irtluded inAppendixA.

1 All 2020 HMP participating jurisdiotis have an annex in the updated plaimcluding thecities of
Victor, Woodland Park, and Cripple Creaid the Four MileFire FPD These annexes provide
detailst 6 2 dzii S| OK capatihtikesirRis, @Qribaafoyipecificmitigation strategies.
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3. Plan Methodology

3.1 Formation of theProjectTeamand the HMC

FollowingCountyprocurement proceduresleller County contracteBcology and Bfronment, Inc. (E &
E)to assist witthem indevelopngand implemeningthe 2020 HMRupdate. he County and its planning
partners formed a Hazard Mitigation Committee (HM@)at participated in the planning process by
informing therisk assessnm#, devdoping new mitigation actiongndparticipating instakeholder/public
outreach.E & Edrafted the HMP updatenew jurisdictional annexesand facilitatel public meeting,
reporting directly toli K S/ ouatggctindateder

Hazard mitigation planning is one of the best ways to enhance collaboration and gain support among
parties whose interests can baffected by hazard losses. By working together, a broad range of
stakeholders can identify and create partnerships that pesburces to achieve sharedvision for the
community. TheHMCoversee and contributes to all phases of the plan updateAppendx C lists the
representativesfrom participating jurisdictions and other stakeholders who participated in the plan
update

3.2 Ddining the Planning Area
The planning areicludes all areas within Teller County, including the participating jurisdictiovistof,
Cripple Creek, Woodland Padnd the Four Mile FirePD

3.3 Review of Plan Goals and Objectives

The County and its plammg partners reviewed and updated the guiding principle and series of goals and
objectives laid out in the 2015 HM® guidethe development of the 2020 plan updasadidentification

and prioritization ofmitigation actions The guiding principle focuses the range ofmitigation goals,
objectives,and actions tde consideredThe guiding principle for the 2020 plan update is:

Through public and private partnerships among local, state, and federal partners, reduce the risk
to natural hazards in order tonsure the health, safety, welfare, and economic sustainability of
the community.

The HMGwasformed to participate in and oversethe development of the 2020 plan updasnd to
review the goals and objectives in the 2015 HNIRe HMGletermined the previous goals and objectives
continued to meeplanning priorities. Therefore, the goals and objectives in the 2020 plan upelai@n

the same Achievement of these goadnd objectiveslefines the effectiveness of a mitigation strategy
The plan goals and objectivgsiidedmitigation strategy prioritiegor the participating jurisdictions in the
2020 plan updateJurisdictions includethe City of Victor, City of Cripple Creek, City of Woodland, Park
and Four Mile FPD

The goals and objeiges for the 2020 HMRBpdate are listed below. Hseare general guidelirethat
provide a framework for identifying more detailed objectives and astiddbjectives are steps the County
intends to complete to achieve the plan gaaBbjectiveswill alsohelp measure the fectiveness othe

/| 2dzy e Q& YAUGAIILGAZ2Y adNrdS3e FyR OGAZ2Ya

9 Goal 1: Reduce the loss of life and personal injuries from hazardteven
0 Objective la:Increase safety and disaster resilience in Teller County communities.
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o Objective 1b: Maintain essential services, facilities, and infrastructures before, during,
and after hazard events.
1 Goal 2: Reduce hazard impacts on public and at@vproperty andhe local economy.
0 Objective 2a:Reduce the vulnerability of structures, homes, and businesses.
0 Objective 2b: Encourage businesses, the public, and the community overall to reduce
their vulnerability to identified hazards within Telleo@ty.
1 Goal 3: Reduce hazard impacts on critical facilities, infrastructure, and other community assets,
including natural and historic resources.
o0 Objective 3a: Strengthen and suppor€Countywide disaster and emergency response
efforts.
o Objective 3b: Praect, maintain, ad reduce the vulnerability of critical facilities,
infrastructure, and essential services.
1 Goal 4: Enhance communication of risks and threats in Teller County to empower personal
preparedness and responsibility.
0 Objective 4a:Maintain and enhance commuity information sharing.
0 Obijective 4b: Maintain public education outreach efforts.

The hazards covered in the plarere rankedby the HMCfollowing Meeting #1 as showin the table
below. The HMC confirmed these hazard rankings during IM€éting #2.

Table3-1
Teller County Local Hazards
Change
Probability | Magnitude Onset Duration | " R';k
1=lowest, | l=lowest, | 1=slowest,| 1=shortest, b Average| Rank
5=highest | 5=highest | 5=fastest | 5=longest T
since
2015
Wildfire T I
Thunderstorms
High Windsand
Hail [13) 4.00 2
Landslide 1) 3.67 3
Tornado 1) 3.67 3
Hazardous
Materials 13 3.33 5
Severe Winter
Weather 2.00| 3.33 5
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Epidemic/

Pandemic 3.00 2.00 [13) 3.33 5
Drought and

Extreme

Temperature 4.00 2.00 3.00 4.00| H 3.00 8

Subsidence Sink
Holes and Soil

Erosion 3.00 200 | 3.00 8
Dam Failure 2.00 13 10
Earthquake 2.00 3.00| 10
Flood 3.00 2.00 3.00 T 10

TheHMCadopted the aggregated list of hazardsTable 1which arediscussed at length in PartgZRisk
Assessmemandaddressed in Part 8 Mitigation Srategy.

3.4 Coordination with OtheAgencies

44 CFR requires thatrganizations provid@pportunities forcommunity involvement in the planning
process. Community participants can include but are not limiteddighboringcommunities, local and
regional @encies involved in hazard mitigatioagencies with authority to regulatdevelopment,
businesses, academia, and other private and nonprofit intereSect{on201.6b)(2)). This task was
accomplished by therpjectteam as follows

1 Planning Committee lmlvementg Agencyrepresentatives were invited tbe participantson the
Planning Committee.

1 Agency Notificatiort, The following agencies were invited to participate in thpglate process
from the beginning anéept apprised of plan development milestones:

DHSEM

Colorado State Patrol

Pikes Peak Regional Office of Emergency Management

Incorporated municipalities in Teller County

Teller CountyFire Protection District&~PD$

Cripple Creek and Victor Gold Mine

American Red Cross

Community organizations, ingling Pikes Peak Community Foundation and TelleioSe
Coalition

O OO O O O o o

Agencies receivedvorkshop announcementsand workshop agendas by -nail throughout the plan
update process. ®se notificationgproved to be beneficial when these agencsepported the effot by
attendingworkshopsor providing feedback.
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Pre Adoption Review

All the agencie$stedin Table lhadan opportunty and themeans to review and comment on this plan
update. Teller County hosted a wehgefor public review othe 2020 HMRipdate TheCounty emailed
each planning partner to notify them whehe draft plan was available for revieand invited themto
the draft plan review workshopAdditionally,an email went out tosurrounding jurisdictionsincluding
Chafee CountyPark Countyand EPaso Countyinviting themto review and comment on the draft plan.
Lastly, he completedraft plan was sent tdDHSEM an&#EMA RegioNIlIfor a preadoption review to
ensure prograntompliance.

3.5 Review of Existing Programs

44 CFR states that hazard maigon planning must include review and incorporation, if appropriate, of
existingplans, studiesreports, and technical informatiorSection 201.()(3)). Section 5.70f this plan
provides a review of laws and ordinan@gplicable tahe planning area tat can affect hazard mitigation
initiatives. Aside from these laws and regulatigribe followingprogramsalsoinvolve planning area
mitigations:

€

Teller County Strategic Plan (262@34)

Teller County Growth Management PJ&®©20

4-Mile Regional Action &h, 1998

Teller County Community Wildfire Protection Plag11

Teller County Parks, Trails and Open Space Master Plan, 1997
Teller County Heavy Services Action Plan (HSAP)

Florissant Regional Plan, 1998

Southeast Teller Regional Plan, 2004

Teller County ilBergency Operations Plan

Teller County Land Use RegulatioP@08

Teller County Operations Plan, 2019

Teller County and Western El Paso County Broadband, 2016

Eegegeegeeeeeeec

€

All of the above listed plans were reviewed armhsidered irthe development of the HMPrhe primary

plans that wereincorporated inPart 2 and Part 3 of this HMP include the Teller County Strategic Plan,
Growth Management Plan, Community Wildfire Protection Pland Land Use Regulationé\n
FaasSaaySyd 2F &t LY I yy AahdfindntiaNGapAtSlites 1@ imdldsril izkatd (i 2 NB >
mitigation initiatives igncludedin Chaptes 5 and21 and the jurisdictionrspecific annexes iMolumell.

The Capability Assessment citeanmy of these relevant plans, studies, and regulations.

3.5.1 National Fdod Insurance PrograRarticipation

Teller Countyoluntarily participagédin the National Flood Insurance Program (NFIP) through its
adoption andenforcement of floodplain regulatiorsince1988 The 2008Teller Count Land Use
Regulations Section 6r8gulates and promotes public health, safety, and general welfare and to
minimize public and private losses due to flammhditionsin specific areas designed to héleller
County, n.d.)

9 Protect human life and health;
1 Minimize expenditure of public may for costlyflood control projects;
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1 Minimize the need for rescue and relief efforts associated with floodimdjgenerally
undertaken at the expense of the general public;

1 Minimize prolonged business interruptions;

1 Minimize damage to critical facils,infrastructure and other public facilitiege.g., water,
sewer, gas mains; electric and communication stations; and streets and bridges located in
floodplaing;

1 Help maintain a stable tax base by providiogthe sound use and developmentftdod-prone
areas

1 Confirmpotential buyers are notifiethe property is in a flood hazard area

These regulations apply to &pecialHood HazardsAreas (SFHA®)ithin ¢ St £ S NJjutistidiyi,i & Q &
ARSY (AT A 2009006 InslitarcéI@E (FIShnd mapsThe FlScontains a detailed flood profile
and discharge data for Fountain Creek, Eask Fountain Creek, Loy Gulch, and Trout Creelpariil
discharge data foPaint Pony, East Fork Paint Posuyd Lovell GulchTo accomplish its purpos@&eller
County (2008)relies on the following method®r reducing flood losse€hapter6. 3):

9 Restrict or prohibitanduses that are dangerous to health, safety, or propeiitytimes of flood,
or cause excessive increases in flood heights or velocities

1 Require thatuses vulnerable to floods, including facilities which serve such asegrotected
against flood damage at the time of construction

1 Control the alteration of natural floquains, stream channels, and natupotective barriers

Controlfilling, grading dredging and other development which may increase flood damag

1 Prevent or regulate the caruction of flood barriers which will naturally divert floaghters,or
which may increase flood hazards to other lands

=

Teller Countyflood hazard regulations arin the following sectionsf the 2008 Teller County Land Use
RegulationgSection 5.1.A.4)

1 Floodplain Development, Section 5.1.Artno case is the area withiifd0-year floodplaingo be
used for structural developmentithout a Food Plain DevelopmerPermit Section 6.3 Flood
Hazard Areas Additionally, development will not be allowed to affect either the locatidn
discharge, magnitude, depth, slope of stream bed, or velocity of drainage flows upstream
downstream from the dvelopmentunless patrof a Federal or State floodplain protection plan,
or a regional or local floodplain protection plan approved and adopted by the Board of County
Commissioners.

The CountylanningDirector orPlanningDA NB O éstghkl i& aufRorizet function as the Bodplain
Administrator The Floodplain Administratortissponsiblefor implementing and administeringection
6.3 Flood Hazard Area the Teller County Land URegulationsand Chapter 6: Critical AregSeller
County, 2008)Dutiesrelated topermitting review (before beginning any type of construction or
developmentowners must submit é&loodplain Development Perniit determine if the proposed
developmentcould potentially be within a Flood Hazard Area and subject to these regulations),
utilizationof base flood datde.g., floodplain study)pbtain and maintain information (e.ghe elevation
of all new or substantially improved structurékodproofingcertifications and records of public
inspections)alterations of watercoursefe.g., notifyig adjacent communities and the Colorado Water
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Conservation Boarbefore alteration or relocatiorof a watercourse and submit evidence of notification
to FEMA)and interpretation of flood insurance rate mapmhndaries(Teller County, 2008)

Provisions foflood hazard reduction include the following:

9 General standards (anchoringgnstruction materials and methods, utilitieed subdivision
proposal$

1 Specific sindardsfor residential and nosiesidential constructiorfelevation to or abovdase
Flood Eleation, floodproofing, and structural components)

1 Specific standards for amufactured homesind recreational vehiclg@nchoringgelevation)

1 Special Standardsr floodways (areas within Areas of Special Flood Hazarelys of shallow
flooding, and extense alteration of the floodway fringe

TellerCounty statutes/regulations establish policies, standards, and permitting requirements to guide,
limit, and regulate new development within floodplains and floodways as requirdédebgtate of
Coloradcand theNFIP

More specificallythe 2008 Teller Qanty Land Use Regulatio@hapter 6Critical Areagdentifies and
protects critical areas, includingildlife habitat impactareas,wildlife hazard areagjeologically
hazardous aregenvironmental health (EHverlay zone districend special flood heard areas

3.6 Plan Development Chronolpgnd Milestones
Table3-2 summarize®ssentiaimilestones in the development of the plan updat

Table3-2
2020 HMP Update Milestones
Date Event Milestones Attendance
Junell, 2020 HMCMeeting #1  TIntroducemembers to the planning  22HMCMembers
process
I Review and revise 2015 goals and
objectives

T Identify criticalhazards of concern.
July 7, 2020 HMC Meeting#2  fProvideanupdate on the planning 11 HMCMembers
process and updated goals and
objectives
i Discuss hazards, objectives, and
mitigation actiondor the 2020 plan
September22, HMC Meeting#3  {Review draft HMP and jurisdictional 13HMCMembers

2020 annexes and discuss data gaps
November 10,  Public Meeting #1 {Provice an overview of the planning XX Project Team
2020 process Members and XX
i Discuss hazards, objectives, and Community
mitigation actions for the 2020 plan Members
TBD HMC Meeting #4 {Present the final plan to elected -

officials and members of the HMC
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3.7 Inclusive Outreach and Public Engagement

A critical component of the HMP update effort is a robust stakeholder engagement process that
LINEGARSE aly 2LILRNIdzyAde F2NJ 0KS LJzof A Gefole2z O2YYSYy
LI Iy | LILINE @D1.6).4White pravidihgGawop@prunity for public comment on the draft plan is

one way to engage with the public regarding hazamdoswns, the HMC also wanted to ensure that the
communityhad a meaningful way to participate in the process, as outlinetarfdllowing sections.

Public engagement was initiated soon after the HMP Project Kickoff Workshop (HMC Meeting #1).

Online Outread

The public received an online survey before the plan development phase. This survey allowed the

planning team to identify ad address public concerns as part of the plan development protass.

AYAGALET 2yEAYyS adz2NBSe g hwkbsiie begionkg an dErdh B. Oleigit? dzZa K (K S
weeks, more thai85individuals responded to the survey and provided feedback. dltenfing figures

indicate some of th&eyfindings of this initial surveyComplete survey results are in Appendix D.
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Q3 Which of the following best defines your role in the community?

Business Dwner-

Landowner

Government
Employe

Elected
Official

Other (pleas
specify]

0% 10% 20% 30% 40% B0% 60% T0% B0% 80% 100%

Q4 How concerned are you about the impacts of natural disasters in your community?

o Concerne_
Somewhat
Concerned

Mot Concerned

0% 10% 20% 30% 40% 50% 50% T0% 0% 90% 100%
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Q7 Please select the top THREE (3) hazards you think are the GREATEST THREAT to
your community, considering both frequency of occurrence and potential for severe damage.

Drought and
Extreme..

Earthquake

Flood

Severe Winter
Weather

Wildfire
Tornado

Dam Failure

Hazardous
Materials

Landslide

Subsidence,
Sink Holes, ...

Thunderstorm

High Winds, .
Other (pleas
specify;

0% 10% 20% 30% 40% 50% 60% T0% BO% a0% 100%

Like the HMC, members of the community identified wildfire and thustiegms,
high winds, and hail as their top hazards of concern. Community members a

identified drought and extreme temperature as a top hazard of concern.

Public Meeting

The County ad HMC hosted a public presentation to provide an opportunity for stakeholders and
members of the pulic to learn more about the planning process andftitEdMP.The public meeting was
held via webinar olNovember 1o comply with State and Countygairements for social distancing.
The presentation provided an overview of the planning process and tHeHlk&P, including hazard
risks, plan goals and objectives, and proposed mitigation actkisattendedhe webinar, which was
recorded and provided 2 NJ LJdzof AO @ASgAy3 2y GKS [/ 2dzyieQa
meeting documentation.
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Plan Rview

Community members were provided with the draft HMP frfDATE]to [DATEH nHnX 2y (G KS [/ 2 dz
website(link) and informed of the availabilitg ¥ G KS L) Iy GKNRdZAK Fyy2dzyOSYSy
media accounts, including Twitter and Facebook.

During the public comment periodhe County invitednembers of the community to share their
thoughts [Note: Discussion regarding comments receigdadng the public review period will be added
here.] The County also aske@ighboring jurisdictions, inctiing Park County andthersincluded as
needed, to review the draft HMP and provide comments. Comments received during the public
meetings and pulit comment period are summarized in TaBi8 and included in Appendix D.

Table3-3

Public Comments Receideon the Draft Teller County Hazard Mitigation Plan

Public Comment Date Received Comment Response

4.  Teller CountCommunityProfile

4.1 Introduction

Established in 1899, Teller County is on the western slopes of the Front Range (Pikes Béak area
central Colorado and is one of 64 counties in the State of Colorado. Named after US Senator Henry M.
Teller, Teller County contains BSquare miles of land and 2 square miles of water.Gtentyseat is

Cripple Creekand the most populous city is #dland Park. Teller County begins 20 milest ofthe

city of Colorado Springsiccessed via State Highway 24 West and CO State Highvisgrih. It is

located almost directly in the center of Colorado with elevations ranging from 8,000 feet in Woodland
Park to over 14,000 on theestern slope®f Pikes Peakleller County, n.d.)

According to théJnited States Census Bureau (2019), &0&B, Teller County haan estimated
population 0f25,388.The official population i2010 was 23,350Jnited Sates Census Burea, n.d.).
The largest economic sectors in Teller Coamghealth care andsocialassistanceretail trade, and
publicadministration. The planning ardar the Teller County HMicludes Teller County and
participating jurisdictionsincludingCity of Cripple Creek, City of Woodland P&ikyof Victor,and the
Four MileFPD

4.2 Geography

Thewestern slopes of Pikes Peak14,115foot fourteener located in Pike National Foredbminate
the geography of Teller Counfyorested slopes and riveoges coveil K S O 2oumf élayadidrs.
TheCounty lies in the transition zone between short grass prairies of the High Plainh@eastern
edge of the Rocky Mountain Front Randeller County is at the intersection of four watershddgper
South Ratte River, South Platte River Headwaters, Fountain Ceeekthe Upper Arkansas Riv@eller
County, 2019)Major river drainages are the Arkansas and Upper South PIB@#ns and reservoirs
provide water for Teller County and recreation sites fordests and visitorsMany small streamsross
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the county, including Beaver, Cripple, Fourmile, Rule, and Wilson Creeks,domtgchwere dammed
to create reservoirs such as Catamount and Skadtagyclopedia Staff, 2016)

Over 170,000 acres of Teller@y is public land managed by federsthte, and local agencigs
including the US Forest Service (Pike National ForedtjrenNational Park Service (Florissant Fossil
Beds Wildlife Areq)Teller County Office of Emergency Managem2ai,5) The Stateand Federal
governmentown goproximately 55% ofeller Countyand. Thecounty contains a portion of the Pike
National Forets the Florissant Fossil Beds National Monument, the Dome Rock State Wildlife Area,
Mueller State Parkand also includes:

1 Departmeri of the InteriorBureau of Land Manageme(@LM lands

1 The Manitou Experimental Forest

i State of Colorado State Lands Bbknds

1 And lands managed lilie Department of Transportation, Colorado Parks and Wildlife, and the
Department of ConservatiofTeler County, 2019).

4.3 Climate

5dzS (G2 ¢StfSNJ/2dzyieQa RAOGSNAES G2L12INI LKég (GKS
quickly. Weather conditions can also vamlamaticallyacross seasons. Average temperatures tend to
decrease withan increase irelevation, about 4 degrees perQDO fed, and subzero temperaturegre
typicalin the winter. The majority of snowfall occurs during March and April. Due to the generally high
elevation of thecounty, summers are relatively coakith precipitation highst in July and August.
However there are exceptions witlrery drysummers Earlyfall tends to be temperate and r. Total

annual precipitation is 16 inchg&llingprimarily in spring and summer.

4.4  Economy

Teller County, C@conomic statistics are frothe US Census Bureau dddapter 5 of thé-uture Regional
Development Plamy the Pikes Peak Area Council of Governments (rAdgording toUnited Sates
Census Burea(201&.) American Community Survey da®il.7 percent of the Teller County populatio
werein the civilian labor forceRrimaryindustries(by employment) in Tellé€ountyaccording to the 2018
AmericanCommunity Qurvey (ACS)-YearEstimates are the following: Agriculture, forestry, fishing and
hunting, and mining (520 people), Construction (981), Manufacturing) (¥8holesale Trade (305), Retail
Trade (1,198), Transportation and warehousiagd utilities (541), Information (143), Finance and
insurance, and real estate and rental and leasing (655), Professional, scientific, and management, and
administrative and \aste management services,221), Educational services, and health care and lsocia
assistance (2,382), Arts, entertainment, and health care and social assista®26)(bther services,
except public administration (723), and Public Administration (8@8)ited States Census Bureau,
2018a.).

In Teller Countyd.3 percentof the popuation (1,980 peopleout of the population 0f23,899people)live
below the poverty line, a number that is lower than the national average of @&dent(United States
Censis Bureau, 2018b.).

4.5 Land Use and Development
Growth in Teller Countgince 1990 and any futurdevelopmentwill place additional demands ahe
countyQ @ural lands, public lands, and government servidesthe population of Colorado increases, the
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pressue to develop more of Teller County will increase. Teller Countgtigmte amount of land. It lies
directly adjacent to rapidly expanding Front Range growth arem$ as Colorado Springs. Pressure from
population growth on the Front Range could regalconflict between agriculturarural lifestyles and
residentialdevelopment.

Teller County is unique in that over 50 percent of the land inside of Teller County is public land belonging
to a host of entities fronthe United Sates Forest Service (USF$hat manage thePike NationaForest,

the BLM, Colorado Parkand Wildlife Division, National Nimment and State Lands among others. While
some TelleCountyowned land exists (fairgrounds and Catamount area open space), Gmwesnment

is not currently actively pursuing additiortahd.In 2019 Teller Countgontinuedto endorse the relevant
policies of thel997 Parks, Trails, and Open Space Master Plan. The plan sla@tyhe importance that

Teller County residentglace upon open space, agricultural land preservatand the preservation of
recreation in Teller County.

The 1990 @&wth Management Plarenvisioneda more significantevelopment of public transportation

than has been realized in 20. For instancethe plan envisioned development @lirports and the
resurgence2 ¥ I NI Af &d@adGSY O2yy S8, koys, andSconimbnities/ Tty (i & Qa
County remainsfor the most part a rural county with most residents living in subdivisions in

dzy AY O2 N1 N} G§SR ¢ St f S Nicorp@ateddo@mugtidl) ardd Sities. TN disperdighii & Q &
makes the use of aail system impracticabnd there are no plans to develop oseon(Teller County,

2019)

4.6 Critical Facilities and Infrastructure
The project team identifiedhe following types of critical facilities drinfrastructurein Teller County

A Bridges A Law Enforcement

A Communicabn Towers A National Shelter Systems
A Electric Substations A Schools

A Emergency Operations Centers A Water Tanks

A Fire Stations

A Hospitals

Due to the sensitivity of this informatiothere isno detailed list of facilities, although reference map
is included in Appendix E

4.7 Population

According to the 2018 ACSY®ear Estimates, Teller County had a population of 24(lUtited States
Census Bureau, 2013al.2010, Teller County had a popudat of 22,821 peopl€United States Census
Bureau, 2013a.Between 2010 and 2018, the population of Teller County grew from 22,821 to 23,113 a
1.01 percent increase. In 2018, 94.7 percent of the population was White, 0.8 percent Black or African
American,0.5 percent American Indian or Alaska Native, 1.0 peréaidgn, and 0.8 percent some other
race. 2.3 percent of the population is two or more races: White and Black or African American (0.3
percent), White and American Indian and Alaska Native (1.3 pgr@nd White and Asian (0.4 percent).

6.4 percent of thegpopulation is Hispanic or Latino (of any ra@ighited States Census Bureau, 2013a.).

The median age in Teller County is 49.9, over ten years higher than the median agéJaaha7.9.
Approximal St @ n LISNOSyld 2F GKS |/ 2 dzothed han EhgRshldzthomé A 2y &L
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including Spanish (1.7 percent), Other Ifgloropean languages (2.3 percent), Asian and Pacific Islander
languages (0.2 percent), aother languages (0.1 percent)ifited State<Census Bureau, nlal).

4.7.1 Vulnerable Populations

The elderly, children, people who are disabled, those who areitmeme or below the poverty line, and
those that speak a language other than English are more vulnerable to hazard events. Tlyeaedder

more likely to suffer healtinelated consequence®llowing a disastemnakingarecovery slower. They

are more likely to be vision, hearing, and/or mobility impaired, and more likely to experience mental
impairment or dementiaAlsq the elderly ae more likely to live in assistdiving facilities where

emergency preparedness occurs at the discretion of facility operators. Elderly residents who live in their
own homesmay have more difficulty evacuating their homes anay be strandedh dangerous

situatiors. This population group is more likely to nee@sial medical attention, which may not be

readily available during natural disasters.

Children under 14 are particularly vulnerable to disaster events because of their dependence on others
for esentialresources. Very young children may additionallysiieceptibledue to injury or sickness;

this vulnerability caincreaseduring natural hazard<hildrenmay not understand the necessary
precautions needed to protect themselves.

People with disallities are more likely to have difficulty responding to aakzevents than the general
population. Knowing the percentage of tpeoplein the populationwith a disability will allow
emergency management personnel and first responders to have personrikldgavho can provide
services needed by those with accessl functional needs.

In the USthere is an expectation thandividual householdsiill use private resources to prepare for

and recover from disasters to some extent. Tdisumptiormeans thaindividuals orfamiliesliving in
poverty are automaticallgisadvantaged when confronting hazards. Mobile or modular homes are more
susceptible to earthquakes and floods than other types of housing. In urban areasclmwe residents
often live in oldehhomes and apartment complexes, which are more likely tonlagle of unreinforced
masonry This building typé more susceptible to damage during earthquakes

Additionally, lowincome residents are less likely to have insurance to compensate for losse®thby
natural disasters. In Teller Coun83 percent(1,9800ut of 23899people)of the populationlives
below the poverty line, a number that is lower than the national average ofd&dent The largest
demographic living in poverty athoseaged 18-34 (11.1 percent)followed byunder 18 (8.1 percent)
35 to 64 (8.0 percen(United States Census Bureau, 2013a.)

Research shows that minorities are less likely to be involved hdigeester planning and experience
higher mortality rates during disaster eventPostdisaster recovery can be ineffective and often
characterized by cultural insensitivity. Since higher proportions of ethnic minorities live below the
poverty line than thevhite majority, poverty can compound vulnerabil{fieller Conty Office of
Emergency Management, 2015)
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Profiles

Table4-1
Population 2010 AmericanCommunity 2018ACS b5rear Estimates Dat
Group Survey (ACSH-Year Estimates
Data Profiles
TotalPopulation 22,821 24,113
65+ 2,704persons 65 years and older = 4,875 persons 65 years and older ¢

11.8percent of the population of ~ 20.2 percent of the population of
Teller County Teller County

Childrenunder 3,854 children under the age of 14 3,497 clidren under the age ofd
the age of 14 or 16.9percent of the population of or 14.6 percent of the population of

Teller County Teller County.
Persons with Data unavailable 3,465 persons wh a disability or
disabilities 14.5 percent
People living 1,529 or 6.percent 1,980 persons08.3percent
below the
poverty line
People who 97or 1.1 percent 162 or 1.8percent
speak English
fSaa (KU
gStté

(USCensus Bureau, 204.; USCensus Bureau, 203USCensus Bureau, 2018)

5. Teller

¢tKAa aSO0GA2y A RSY I Atigatiod sapahiiics. Theaaaye the doldinisrativies
technical, financial, and planning and regulatory resources that are currently available to as
NERdAzOAYy 3 GKS [/ 2dzyieé Qis sabtiri ayidBelNdesdtiie fcapabifitiesioRel & |
Countygoverment. Capability assessments for each participating jurisdictiorpereidedin the

County Capability Assessment

jurisdictional annexes.
5.1 Introductionof Administrative and Technical Resources

Table5 describes the CouBtQ a

mitigation planning and program implementation.

Table5-1

FRYAYAAGNI GA GBS  lengaye iti Sndikopravd | €

Human and Technical Resources Integrated with Hazard Mitigation
Yes/No

Resource

Emergency Manager
FloodplainAdministrator
Community Planning:

Planner/Engineeri@and Development)
Planner/Engineer/Scientist (Natural Hazards)
Engineer/Professional (Construction)
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- Resiliency Planner No
- Transportation Planner Yes
Building Official Yes
Geographic Information System (GEpecialist and Capabilit Yes
Grant Manager, Writer, or Specialist Yes Parttime)
Warning Systems/Services:
- General Yes
- Flood Yes
- Wildfire Yes
- Tornado Yes
- Geological Hazards Yes
Other N/A

5.2 FinanciaResources

The County maintains fiscal and financial resources to supporitigation program.Table 6
identifies specific resources that fuedmitigation activities.

Table5-2
Financial Resource Yes/No

Levy forSpecific Purposes with Voter Approval Yes

Utility Fees No

System Development / Imact Development Fee | No

General Obligation Bonds to Incur Debt Yes

Special Tax Bonds to Incur Debt No

Withheld Spending in HazarBrone Areas No

Stormwater Service Fees No

Capital Improvement Project Funding Yes

Community Development Block Grants Yes

Other Yesg Partnerships with

municipalities to match funding for
shared mitigation projects

Table5-3 identifies current and potential sources of funding to implement identified mitigation
actions contained within the HMRAIsq funding is available fro federal and state agencies and
programs.
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Financial Resources Integrated with Hazaviitigation

Funding Fund Administrator
Source
LOCAL

Description

General Fund Teller County Board of Funding available for mitigation effts supporting
County Commissioner: governmentwide projects and activities.

Capital TellerCounty Public
Improvements Works Departmat
Fund

FEDERAL

Building FEMADHSEM
Resilient

Infrastructure

and

Communities

(BRIC)

Program

Hazard DHSEM
Mitigation

Grant

Program

Flood DHSEM
Mitigation

Assistance

Program

Community US Department of

Development Housing and Urban

Block Grant Development/

Program Colorado Department
of Local Affairs

Emergency FEMADHSEM

Management

Performance

Grants

Program

National Colorado Geological

Earthquake Survey (CGS)

Hazards

Funding available fahe construction of new
infrastructure, infrastructure improvements, and critical
infrastructure protection.

Authorized by the Disaster Relief and Recovery Act of
2018,the BRICINE I NI Y A & NI LDishstorA
Mitigation Program. BRIC will support states, loca
communities, tribes and territories as they undertake
projects that mitigate hazard risks and increase
community resiliency. Grant awards will prioritize
infrastructure projects and projects that support
community lifelines: safety and security; foodater,
shelter; health and medical; energy; communications;
transportation; and hazardous material.

Postdisaster funds to hazard reductiqmojects impacted
by recent disasters.

Provides funds for flood mgation on buildings that carry
flood insurance and have been damagedibgpding.
Provides funding to support development of the flooding
hazard portion of state and local mitigation plans and ug
to 100% of the cost of eligible mitigation activities. This
funding is only available to communities participating in
the NFIP.

Funds projects that benefit lovandmoderateincome
communities, prevent or eliminate slums or blight, or me
urgent community development needs posing a serious
and immediate threat to community health or welfare.

Provides funding to states for loaat tribal planning,
operations, acquisition of equipnm, training, exercises,
and construction and renovation projects.

Supports enhanced earthquake risk assessmienitscal
HMPs. Provides funding for earthquake modekngl loss
estimation, partnership building, planning, and training
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Reduction
Program
(NEHRP)
State Fire
Assistance
Program

National Dam
Safety

Program State

Assistance
Grants

Risk Mapping,
Assessing, anc

Planning
STATE
Flood
Response
Fund
Emergency
Dam Repair
Cash Fund
Forest
Restoration
and
Wildfire Risk
Mitigation
Grant
Rockfall
Mitigation
Program

Colorado
Wildfire

Preparedness
Plan and Fund

Conservation
Reserve
Program

OTHER

USHKE Colorado
DHSEM

FEMA/Dvision of
Water Resources
(DWR)Dam Safety

FEMA

CwCB

CwCB

Colorado State Forest
Service (CSFS

Colorado Department
of Transportation
(CDOT)

Division of Fire
Prevention &
Control (DFPC)

US [@partment of
Agriculture Farm
Service Agency and
Natural Resource
Conservation Service
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activities. Provides funding for prevention materials and
FOGABAGASAD t NPOARSA a&adzZLl
inspection and reporting

Provides funding opportunities for local wildlaadoan
interface planning, prevention, and mitigation projects,
including fuels reduction work, education and preventiol
projects,community planning, and alternative uses of
fuels.

Provides technical, planning, design, and construction
assistance in the form of grants for rehabilitation of
eligible highhazard ptential dams.

Provides funding and technical support for hazard studi
flood mapping products, riskssessment tools, mitigian
and planning, and outreach and support

Created and appropriated funding to the Flood Respons
Fund, administered by CWCB.

As determined by CWCB, money is transferred from the
CWCB Construction Fund to the Emergency Dam Repe
Cash Fund as needed.

Assists with funding comnmity-level actions across the
state that are implemented to protect populations and
property in the wildlaneurban

interface and to promote forest health and the utilizatior
of woody material. Includes funding for capacity birig

Provides internal mitigation design and review for projec
funded by rockfall mitigation budget; provides personne
designated a$irst responders during rockfailated
emergencies; installs control diees on rock walls for
prevention; posts falling rock signs on highways.
Amended to read Wildfire Emergency Response Fund
creation, Wildfire Preparedness Fund creati DFPC may
use the moneys in the Wildfire

Preparedness Fund to implement the Wildfire
Preparedness Plan.

Retires eligible croptal from agricultural production and
plants the land with permanent grass cover to reduce w
erosion and dust hazards.
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Assistance Foundation
Teams

5.3 Planning and Regulatory Resources
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Provides pro bono technical assistance for planning
frameworks or community vision plans for communities
needingextra assistance_ocal governments are
responsible for travel costs.

Table 5-4 summarizes theTeller Cournty planning and regulatory capabilities, including plans,
policies, and programs that have integrated hazardgaiion principle.

Table5-4

Planning and Regulatory Resources Integrated with Hazard Mitigation

Planning/Regulatory Resource
Building Codes (Year)

Building Code Effectiveness Grading Schedule
(BCEGS) Rating
Capital Impreements Program or Plan

Community Rating System (CRS)
Community Wildfire Protection Plan (CWPP)
Comprehensive, Master, or General Plan
Economic Development Plan

Elevation Certificates

Erosion/Sediment Control Program
Floodplain Management Plan or Ordinance
Flood Insurance Study

Growth Management Ordinance

Non-Flood Hazarépecific Ordinance or Pléa.g.,
steep slope, wildfire, snow load)
National Flood Insurance Program

SitePlan Review Requirements
Stormwater Program, Plan, or Ordinance
Zoning Ordinance

Other

Yes/No

Yes 2015 International Building Cod@BC)
2017 (Electrical)

No

Yes

Yes

Yes 2011
Yes

No

Yes

Yes

Yes

Yes, 2017
Yes

Yes Wildfire

Yes
Yes
Yes
Yes

Yesg Teller County Land Use Regulations,
2008, mostly for new development,
pertaining to geologic and wildfire hazard
areas, grading, drainage, and eimsand
sediment control, driveway and access
control, control of external effects,
landscaping, lighting, @m space, parking ant
loading, signage, tree retention and thinning
and visual impacts. Teller County has also
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adopted Roadway Design & Construntio
Standards.

! (Colorado Association of Stormwater and Floodplain Managers, n.d.)

5.4  Education and®utreach Resources
Table5-5summarizes St f S NJedu@atiayf énd @utieach capabilities, including programs that are
used to educate and notify residentssiness owners, and other stakeholders regarding hazard risks.

Table5-5
Teller County Educatioand Outreach
Education and No or Yes & Year Adopted

Outreach Resource

Local Citizen Groups Yes¢ St £ SNJ / 2dzy (1 @S Ial S5 I & | NB2 Ry IRY R NI
that communicate Wildfire Mitigation and Education, Pikes P&&Kdfire Prevention Partners
hazard risks

StormReady No, recommended actions from the 2008 plan

Firewise Yes, including the following communitiésabian Acres (201,/Aspen Hills
(2013) Aspen Valley Ranch (2012plorado Mountain Estates (201 Bk
Valley (2013)Highland Lakes (201%lajestic Park (2012Ridgewood (2010)
Upper Summer Haven (2014)te Lakes Fishing and Recreation Club (201
Woodrock (2011)WP Friends ofdfest Edge (2014 Colorado State Forest
Service, n.d.)
1 (Teller CountyDffice of Emergency Management, 2015).

5.5 National Flood Insurance Program Participation

C2.Does the Plan addres§dller/ 2 dzy & Qa8 LJ NI A OA LI G A
@ FEMA | continued compliane with NFIP requirements, as appropriate? (Requirement
- §201.6(c)(3))

TellerCounty participates in the NFIR.summary of measures the County uses to comply with the
requirements of the NFIP is provided in Section 315.2020the CWCHBrovided the fdlowing
information on flooding losses under the NFiRinincorporated areas of theounty:

Table5-6

TellerCounty Flood Losses

Total Policies Total Claims Number of Repetitive Losses = Total Payments since 1978
26 5 0 $680
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There are no repetitive logwoperties or severe repetitive loss propertieslimincorporatedTeller
County

5.6 FEMA Funded Hazaxtltigation Projects

TellerCountypreviouslyhas received funding fdrazard mitigation projectillowingfederallydeclared
disasters Tableb-7 outlines potential funding sources available to local jurisdictions with a FEMA
approved HMP.

Table 5-7

Mitigation Plan Requirement for Governments Applying for Certain FEMA Grants

Enabling Legislation FEMA Assistance Program Is a Mitigation Plan Required?
State Applicant | Local SubApplicant
Stafford Act Individual Assistance (1A) No No
Public Assistece (PALategories No No

A and B (e.g., debris removal,
emergency protective measures)

Public Assistance (P&ategories Yes No
C through G (e.g., repairs to

damaged infastructure, publicly

owned buildings)

Fire Mitigation Assistance Grant: Yes No
(EMAG)

Hazard Mitigtion Grant Program Yes No
(HMGPplanning grant

Hazard Mitigation Grant Progran Yes Yes
(HMGPYproject grant

Pre-Disaster Mitigation No No
(PDM)planning grant

Pre-Disaster Mitigation Yes Yes
(PDM)project grant

Building Resilient Infrastructure Yes Yes
and Communities (BRIC)

National Flood Flood Mitigation Assistance Yes No
Insurance Act (EMA)planning grant

Flood Mitigation Assistance Yes Yes
(EMA)project grant

TheTellerCounty Office of Emergency Management is aware of the Disaster Recovery Reform Act
of 2018 and has beeiollowing the proposed program and policy changes suclihascreation of
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the Building Resilient Infrastructure and Communities (BRIC) program andeshé&m the NFIP.
TellerCounty will continue to follow updates in prograyuidelinesand policies as theare released.

TheTellerCounty Office of Emergency Management recognizes that disasters do not occur within
jurisdictional boundaries and takes a regal approach talisasterplanning, mitigatn, resporse
andrecovery The County collaborates withéglcommunity partners listed below and members of

the public on an ongoing bagigeller County Communications Subcommittee, 2010)

Education

1
1

Cripple CreeWlictor School District RE
Woodland Park School District-RE

Federal Partners

)l
)l

Bureau of Land Mamgement
USForest Servie

RegionalPartners

=

=4 =4 =4 =4 -4 -4 -4 -8 -4 A -a -a - a8 o8 g

State Parks

Colorado State Forest Service

Department of Social Services

Teller County Public Health

Mountain Communities Volunteer Fire Departmaffbodland Park
Mountain Communities Volunteer Fire Departnidtiorissant

Four Mile Emergency Services

Florissant Fire Rescue

Cripple Creek Emergency Services

Divide Fire Protectiobistrict

North EasfTeller County Fire District

{KSNATFQa hTFAOSST / NAdedLXX S / NB S|
All Fire Departments/Districts

Department of Community Development Services

Information Technology Department

Office of Emergency Management

Colorado Division dEmergency Management

Department of Public Health

Business and Industry
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1 Qwest,Cellular Phone Companies
1 Newmont Mining

Healthcare

Pikes Peak Regional Hospital

Southwest Teller County Emergendgdical Service
Ute Pass Regional Emergency MedBmlices
LangstafBrown Urgent Care Center

Penrose Urgent Care Cripple Creek

Prospect Home Care & Hospice

Cripple Creek Wellness Gen

=A =4 =4 -4 4 A 4

Regional and Private Utilities

Black Hills Energy

Intermountain Rural Electric AssociatidRIEA
ColoraddNatural Gas

Municipaland communitywater suppliers
Century Link

Internet service providers

=A =4 =4 -4 4 A

Transportation
1 ColoradoDOT
Community NonrProfit Organizations

9 American Red Cross
1 Salvation Army
1 Coalition for the Upper South Platte (CUSP)
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5.7 Integration ofMitigation into Existing Planning Mechanisms

C1.Does the plan documenTRller/ 2 dzy i@ Q46 SEAaGAYy 3 |
@ FEMA | programs, and resourceand its ability to expand on an improve these existing
policies and programs? (Requirement §201.6(c)(3))

C6.Does the Plan describe a process by whieilgrCounty] will incorporate the
g FEMA requirements of the mitigation plan into other planning meafsans, such as

comprehensive or capital improvement plans, when appropriate? (Requireme
§201.6(c)(4)(ii))

Integration of the principles of mitigation infbeller/ 2 dzy 6@ Q4 RIAf & 2LISNI A2ya |y

FOGAGAGASE A& | tightiorephaBrans TheseE activikeS will sBpgmyftii @ Q& Y A
1 Raising awareness of the importance of hazard mitigatioth®mhole community
9 CFHOAtAGFOAY 3 |y dzyRSNEGIFYRAY3 GKFG KEFETFNR YAGA

and building ownership of rigation activities across the organization
1 Reduction in duplication or contradiction acrake regional plan
1 Maximization of planning resources through linked or integrated planning efforts

The County will consider integrating mitigation principles iemning mechanisms, including

Budget decisiommaking(e.g., operating and capital improvement)
Building and zoning ordinances and decisioaking
Comprehensivéand-use plan

Municipal ordinances

Emergency response plans

Local school district projects

E®nomic development planning ardkcisiormaking

=4 =4 =4 =4 -4 -8 -9

5.7.1 Existing Plans

The existing plandisted in Table 5-8 provide ongoing opportunities for integration of hazard
mitigation, and the County will work with plan owners and stakeholders when these plans are
updated to consider hazard mitigath data and principles and ensure that plans align with the HMP.
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Table5-8

Existing Plans

Plan Description

Teller County Strategic = This document outlines strategies to assure the vision and missite of

Plan(20192034) Teller Countygovernmentare meeting the needs of the constituents in ¢
prioritized, systematic procesand will be usedo structure goals and
subsequent work plans in the shortgaium, and long term. This plan is
intended to be goal specific and fo@gson prioritized recent and future
needsLy aSOGA2Y Lxdx (KS LI Iy 2dzi
9YSNHSYOASa¢ Ay SiyaduR)AMidIerd B@ years), ( S
and Longrerm (1115 years) planning, preparedness, response, and
recovery stratgies.

Teller County Growth ThegoaR ¥ (G KS [/ 2dzy (& Q& D NsRapioWdefarl y |

Management Plan2020 planned and orderlglevelopment within the County and cooperating
cities, towns, and areas while balancing the basic human needs of a
changig population and maintaining a healthy environment for future
generations. Section V and VI outline growth alternatives and growth
management strategies that touch on required mitigation measures ar
flood damage regulations.

4-Mile RegionalAction  The 4Mile Regional Action Plan presesthe character and environmen
Plan 1998 of the planning region while recognizing that population growth in the
areas will occur.

Teller County The missiorof the planis to dentify potential wildfire hazards, prioritize

Community Wildfire those hazards as they relate to public safety and community values, ¢

Protection Plan, 2011 develop activities and objectives to reduce wildfire risk in the highest
priority areas. The plan addresses wildfire mitigation technamed is
due for an update.

TeII_er County Park, This document is part of the Teller County Master Plan. It summarize:
Trails and Open Space = main goals, policies, standards, and facilities planning recommendatic
Master Plan, 1997 for parks, trailsand open spaces under the jurisdiction of thedl@r

County Division of Parks.

Florissant Regional Plan Thegeneral purpose of thElorissant Regional Plésto guide and
1998 accomplsh acoordinated, adjustegand harmonious development of
Florissahand the surrounding region

Teller County Heavy The purpose of this plan is to identify properties in Teller County that

Services Action Plan have the potential to be developed for heavy service or fightistrial
(HSAP) use.

Sou'Fheast Teller The Southeast Teller County Regional Plan's general purpose was to
RegionalPlan, 2004 and accomplish a coordinated, adjusted, and harmonious developme

Southeast Teller County.
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Teller County Emergency The Teller CountifOPsupports the County's #orts to mobilize resources
Operations Pla(EOP)  and conduct response and recovery activities in an emergency or dis:
incident, or support of a planned special security event.

The ntegrationof mitigation actions into existing plans and dayday operatiors is also a priority
at the local community level. All communities Treller County are encouraged to consider
integration into planning mechanisms, such as:

Operating and capital improvemehudgets
Building and zoning ordinances
Comprehensivéand-use pan

Municipal ordinances

Emergency response plans

Local school district projects

Economic development plans

=A =4 =4 =8 -8 -8 9
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Teller County2020 Hazard Mitigation Plan

Part 2: Risk Assessment
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tF NNwARR] !'aaSaayYSyu
6. Risk Assessment Methodology and Hazards of Goncer

Introduction

Risk assessment is the processyaasuring the potenél loss of life, personal injury, economic injury,

and property damage resulting from hazards. It allows emergency management personnel to establish
early response priorities by identifying potential hazards and vulnerable assetprdtess focuses on

the following elements:

1 Hazard Identificationg Use all available information to determine what typegieks may affect
a jurisdiction, how often they can occur, and their potential severity.

1 Exposure identificationg Estimate the total number of people drproperties in the jurisdiction
thatislikely to experience a hazard event.

1 Vulnerability identification and cost evaluatiorg, Assess the impact of hazards on the people,
property, environment, economy, and landstbé region, with estimates of the cost potential
damage and losses, or cost that can be avoided by mitigation.

44 CFR Section 201.6(c)(2) requires a risk assessment that prafedésal basis for activities proposed
in the strategy to reduce lossdsom identified hazardsinformation onthe properties assessed is in
aggregate without detailsto protectii K S 2 griye8yNaRdsecurity

6.1 Methodology

Chapters? through 17 describethe risks associated with each identified hazard of condernTeller
County.Each chapter elaborates on tHel T I NRXZ G KS exfodurg virvwilaerability,BahdQ &
potential cascading impacts or secondary hazarte following stepdefined the level ofriskfrom each
hazard:

1 Identify and profile each hazaahd inclue the following details
0 Geographic aras most affected by the hazard
o Event frequency estimates
0 Severity estimates
0 Warning time likely to be available for response
1 Determine exposure to each hazagdExposure was determined by overlayirigks with an
inventory of potentially vulnerable strugtes, facilities, and systems &sses®xpodire to each
hazardwithin the planning area
9 Assess the vulnerability of exposed facilite$he probability of occurrence for future events
compared to structures and infrastructure in the probability aredirtkd the vulnerability of
those structures and infrastructure. The analysis used the GIS layer overlap for comparison.

6.2 Identified Hazardef Concern

For theupdate of this plan,the HMCconsidered the full range of hazards that could affect the planning
area and ranked the hazards presenting thest significabhconcern. The process incorporated a review
of the ColoradaState Hazard Mitigabn Planand other local hazard planning documents. Also reviewed
was data and information on the frequendie magitude of, and costs associated with hazards that
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have struck the planning area or coucthe future Additionally the analysis usecklevant qualitative or
anecdotal information regarding hazards and the perceived vulnerability of the planning Basad on
the review, this plan addressed the following hazards of concern:

A Flood A Landslide 8Mass Earth Movement
A Subsidence, Sink Holes, a A Hazardous Materials

Soil Erosion A Dam Failure
A Wildfire A Severe Winter Weathre
A Tornado A Extreme Temperature& Drought
A Thunderstorms A Earthquake
A EpidemicPandemic

6.2.1 Definitions of Hazard Ranking Factors
HMCmembers rankd all identified hazards on a scale fronrbhs shown in Tabld-1. Results from the
worksheetsarein AppendixE Table6-1 alsoshows the definitions usetb determine hazard ranking.

Table6-1

Risk Assessmertiazard Rankingnd Definitions

Rating Magnitude Frequency Onset Duration

1 Single or limited Less than every Greater Only brief momerd
number of 25 years than 30
properties days of
impacted. warning

2 Neighborhood or 10-25 years 5-30days  1-24 hours
small community of warning
impacted.

3 City or town 5-10 years 1-5 days of = Days to weeks
impacted. warning

4 Entire County 1-5 years 1-10 hours Weeks to months
impacted. of warning

5 State and/or rgion  Once per year No warning Months to years
impacted.
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6.3 Risk Assessment Tools

Mapping

Relevant spal data came from ational, stateand county databasedata used for this plan represents
the best science currently availablEne results of the datanalysis arshownin the mapsn Appendi&

6.4 Limitations

Loss estimates, exposure assessments, and hagaadfic vulnerability evaluations rely on the best
available data and methodologies. Uncertainties are inherent in any loss estimatiorodaoétlgy and
arise in part from incomplete scientific knowledge ceming natural hazards and their effects on the
built environment.Unpredictabilityalso resuled from the following:

A Approximations and simplifications necessary to conduct a study

Incompkte or outdated inventory, demographic or economic parameter data

The unique nature, geographic extent, and severity of each hazard

Mitigation measures already employed

The amount of advance notic@mmunity members have tprepare for a specific hazard
event

A GIS and Assessor data not integrated

v v > >

These factors can affeads estimates by a factor of two or more. Therefore, potential exposure and loss
estimates are approximate and should be used only to understand relative risk. Over the long term, the
Tella County and its planning partnemsould benefit from collecing additional datain the areas
identified in the list abovéo assistwith estimatingfuture potential losses.

6.5 Hazard Profiles

The remainder of Part 2 Risk Assessmemrbmprisescomprehensivenazard profiles for each of the
adopted hazards. Each hazard profile begins with a general overview of the hazard before looking at the
hazard in the context ofeller CountyHazard profiles also include a discussion of previous hazardseven
that have ocurred in the county, the locatianin whichthese events have or may occur, the frequency
with which they occur, severity, warning time, and cascading or secondary impacts. Finally, there is a
discussion of how climate change may exacegbatich hazardthe exposure and vulnerability of
communities, property, critical infrastructure and the environment, development treadd potential

issues.
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7.Cf 22 R

7.1 Qeneral Background B | DEEINITIONS
A flood is a general and temporary condition of partial or

complete inundation ohaturally dry land areas from the
overflow of stream banks, the unusual and rapid
accumulation of runoff of surface waters, or mudflows of the
sudden collapse of shorelinend. Flooding results when the
flow of water is greater than thetandardcarrying caacity of
the waterway. The Colorad&@Vater Conservation Board

Floodg Inundation of normally o/
land resulting from rising and
overflowing of a body of water.

Department of Natural Resourcé2015) defines a floodplain Floodplainc Land area along the
as the land adjoining a channel of a river, siredake, or sides of a river that becomes
other watercourse or waterbody that becomes inundated inundated with water during a
with water duringa flood. The extent to which a floodplain flood

becomes inundated during a flood depends partly on the

magnitude of the flood and the surrounding landscape 100-Year Floodplairg The area
(Colorado Water Conseation Board Department of Natural flooded by the flood that has &
Resources2015) percent chance of beinggqualed
When floodwaters recede aftex flood event, they leave or exceeded each year. This is a
behind layers of rock and mud. These gradually build up to  FRSIEUEIEEIEVEE RN IR v A |
create a new floor of the floodplain. Floodplains generally 100-year flood can occur more
contain unconsolidated seatients (accumulations of sand, than once in a short period of
gravel, loam, silt, and/or clay), often extending helthe bed time. The percent annual chance
of the stream. These sediments provide a natural filtering flood is the standard used by mos
system, with water percolating back into the ground and federal and state ageies.
replenishing the groundwater.

Connections betwen a water source and its floodplain are 500year Floodplaing Also known
most apparent during and after major flo@vents. These as the 0.2percent annual chance

areas form a complex physical and biological system that notRLElE A RERCTEER GG EIERRe)Y
only supports a variety of natural resources but also providesiielel\VEE R EIN RN (e

natural flood and erosion controiWhen a river is separated chance of being equaled or
from its floodplain by levees and other flood controlifdies, exceeded each year.
natural, builtin benefits can be lost, altered, or significantly

reduced(Wright, 2007. Return Period The average

7.1.1 Pdential Damage from Floods PENEE B L2 [ EE0s [BEIEET

Floods are one of the most common hazairdghe US They
can develop over days or occur rapidly without warning. The RGSENCRUEIEEERURUERUITE]
effectsof floods can impact a neighborhood or community, or BRUECEEESAReIENER )

entire counties or states. Floods can result in sobigd|th,
economic, and environmental consequences. There may be
casualties, damage to property, and destruction of agricultural products. Gen&estincture such as
utilities, roads, bridges, and communication technology may be damaged and disrupted.

occurrence®f a particular hazard
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7.2 Teller County Hazard Profile
Teller County is susceptible to the following types of flooding:

1 Rainin a general storm system

Rain in docalized intese thunderstorm
Dam failure

Urban stormwater drainage

Rain on firedamaged watersheds

=A =4 =4 =

Thecountyis atthe greatest risk from large rain events that produce flash flooding. These rain events
are most often microbursts, which produce a laareount of rainfall in a short amount of time. Flash

floods are dangerous because they occur suddenly with little warning but usually dissipate within hours.
Despite their sudden nature, the National Weather Servitgpigallyable to issue advisories,atches,

and wanings in advance of a potential flood.

7.2.1 Hazard Ranking

The Hazard Mitigation Committee completed a hazard ranking survey during the Teller County 2020 HMP
update process for a range of hazamdated factors based on most likely scenariosfimitions ofthe

hazard ranking factorare in Table7-1 and AppendixE. When compared against the other hazards
included in the 2020 hazard ranking survey, floods ranked as the nuenbkrcal hazard.

Table7-1

Hazard Ranking Output

Magnitude | Fequency Onset Duration Perceived
(1=lowest, (1=lowest, | (1=slowest, | (1=shortest, | Changein | Average Rank
5=highest) | 5=highest) b=fastest) 5=longest) Risk

3.00 2.00 3.00

7.2.2 Past Events

Gage recordslocumentflooding in Teller County byigh-water marks, damagewsveys, and personal
accounts. National Centers for Environment Information ftbmNational Oceanic and Atmospheric
Administration (2020includes flash flood events that happened in Teller County between 1993 and
2019. There ar 23 recorded events in ¢hdatabase. There has been oreslEralEmergency
ManagementAgeng/ (2020 a.declaration for flooding in Teller County: 3B5in 1973

7.2.3 Location

Teller County is in the South Platte and Arkansas river basins. The majorityco@ittigis in the
Arkansasiver basin, but Woodland Park straddles the divide between the two basins. Floodplains are
generally narrow and affect creeks and gulches across the b&isling can occur alorigpuntain

Creek, West Four Mile drainage, Trout Creek, Turkey Creek, \éest, ®aint Pony Creek, and

numerous gulches that are typically dry. Fountain Creek in the Arkansas river basin receives more
intense rainfall than Trout Creek in the South Plaiter basin. A small part of théounty which
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includes Woodland Park andé€&n Mountain Falls, is part of the Fountain Creektershed, which is
located along the central Front Range and drains south into the Arkansas River at Pueblo.

Woodland Park can beffected byfloods onFountain Creek, LoveéRulch, and Loyaulch. Floodingn

Woodland Park is a result of local drainage problems. The drainage system within most of the developed
areas of the city was built to handle the typical fivgear event. Theity of Cripple Creek has two small
drainages that can be prone to floodingifgple Creek and Pony Creek.

7.2.4 Frequency

Floods in theCounty are highly likely to recur, with a nearly 100 percent chance of occurrence in any
given year. This probability is basewnl the 23 events ove26 yeargeported in theNational Oceanic and
Atmospleric Administration (2020%torm Events Database

7.2.5 Severity

The principal factors affecting flood damage are flood depth and velocity. The deeper and faster flood
flows become, the mre damage they can cause. Shallow flooding with kgjbcitycan cause asuch

damage as deep flooding with slow velocity. Flood severity is evaluated by examining peak discharges. In
TellerCounty the magnitude and severity of floodiage consideredimited due to the fact that the

stream channels and floodplains are relativnarrow and shallow throughout the county

7.2.6 Warning Time

Due to the sequential pattern of meteorological conditions needed to caasereflooding, it is
unusual for a flood t@ccur without some warning. Typical warning times for floods are betweean@4
48 hours. Flash floodingccurrences and paths atess predictable, but aregmotentially at riskof a
flash floodcan be warned.

7.3 Cascading Impacts/Secondary Hazards

Themost problematic secondary hazard for flooding is bank erosion and rapid chaigration. In

many cases, the threat and effects of bank erosion are more harmful than actual floodinaZdrds
accentuated in the upper courses of rivers with steeggrats, where floodwaters may pass quickly
and without much damage, but scourehbanks, edging properties closer to the floodplain. Flooding is
also responsible for hazards such as landslides when high flows oversaturate soils on steep slopes,
causing then to fail. Hazardous material incidents can also occur if storage tanks rupture
sewage/manure lagoons overtop and spill into streams, rivers, or drainage sewers.

Flooding can cause increased mold growth within a home. People with asthma, allergigror

breathing conditions may be more susceptible to mold. Sensitive persongxpayience a stuffy nose,
irritated eyes, wheezing, or skin irritation. There is also a possibility of power outages after a major flood
event.

7.4  Potential Impacts from Futu@limate Conditions
Climate change is already impacting water resources, and reseoanagers have observed the
following:

9 Historical hydrologic patterns can no longer be solely relied upon to forecast the water future
1 Precipitation and runoff patternsra changing, increasing the uncertainty for water supply and
quality, flood managment, and ecosystem functions
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1 Extreme climatic events will become more frequent, necessitating improvement in flood
protection, drought preparedness, and emergency response

The amount of snow is critical for water suppénvironmental needsand determimg the risk of
flooding The timing of snowmelt runoff into rivers and streamsristher vital factor Rising snowlines
caused by climate change will allow more mountaireare contribute to peak storm runoff. High
frequency flood events (e.glOyearfloods) as well as less frequent flood events (gl§0-year flood),
will occur more often with a changing clineatSnowmelt may occur earlier in the yedth an increased
onset time as the hydrology of Colorado changes

Along with reductions in the amumt of snowpack and accelerated snowmelt, scientists project greater
storm intensityin multiple regions of the country, includingoloradq resulting in more direct runoffred
flooding. Changes in watershed vegetation and soil moisture conditions evllisi& change runoff and
recharge patterns. As stream flows and velocities change, erosion patterns will also change. As
hydrology changes, what is currently considered a-1€@r flood mayccurmore often, leaving many
communities at greater risk.

7.5 Exposue & Vulnerability
Flood exposure was analyzed using local GIS dataGaumty State and federal sources.

7.5.1 Population and Property
Using GISan estimated839parcelsin the unincorporated ounty and 5,542 acreare exposed to the
100-year floodplain:

Number of Parcels Exposed to the 1§6ar Floodplain

Table 7-2

Land Type Land Type Count Sum of Land Value
Ag Residential 64 $2,017,520
Agricultural 197 $152,420
Comm Vacant 15 $198,400
Commercial 5 $581,510
Exempt 63 $6,858,420
Industrial - -
Mineral 18 $83,670
Mixed Use Comm 6 $427,510
Mixed-Use Res - -
Mobile Home 4 $18,070
NONE 27 -
Producing Mine - -
Residential 213 $5,233,060
Severed Mineral - -
State 1 -
State Assessed - -
Vacant Land 226 $2,501,160

Grand Total 839 $18,071,740
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Vulnerability

Teller County is at greatest risk from large rain events pnatluce severe flash flooding. These rain
events are most often microbursts, which produce a large amount of rainfall in a short awicime.
According to the 2018 ACSY®ar Estimate, Teller County has average household size of 2.35. Based on
this estmate and the number of residential parcels in mapped 4@@r floodplainsa residential

population 0f1,972 people in Teller Counigvulnerable to a 10§ear flood event.

7.5.2 Qitical Facilities

Roads or railways that are blocked or damaggdloodscan isolate residents and prevent access
throughout theCountyby residents and emergency service providers. Bridges vdamiiteor obstructed

by floods or debris can cause isolation. Water and sewer systems can be flooded or backed up, leading
to potential health issues.

Table7-3 summarizes the critical facilities and infrastructure in the-%@@r floodplain of Teller County.

Table7-3
Teller County Critical Facilities Within 18gear Floodplain
Bridge 16
Fire Station 1
Hospital 2
LawEnforcement 1
Total 20
Vulnerability

All critical facilities and infrastructure listed Tiable16 are vulnerable to flood hazards.

7.5.3 Environment

Floodng is a natural event, and floodplains provide many natural and beneficial functions. Nonetheless,
with human development factored in, flooding can impact the environment in negative Wakscan

wash into roads or over dikes into flooded fieldsthamo possibility of escape. Pollution from roaays,

such as oil and hazardous materjalanflow into rivers and streams. During floods, these can settle

onto naturally dry soils, polluting them for agricultural uses. Human development such as bridge
abutments and levees can increase stream bank erosion, causing rivers and streams to migrate-into non
natural courses.

Vulnerability

The environment vulnerable to flood hazard is the same as the environment exposedhaze Loss
estimationsoftwareplatforms, such as HAZUJ@H, are unableto measurethe environmental impacts of
flood hazards. The best gauge of environnaémulnerabilityis adamagereview from past flood events.
Loss data that segregates damage to the environment were raitadle at the ime of this plan.

Capturing this data from future events could prove to be beneficial in measuring the vulnerability of the
environment for future updates.

Additionally, while the vulnerability assessment typically focuses on human vulligrétflooding
events, the opposite is also worth noting. Floodplains have many natural and beneficial functions;
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however, due tdhe negative impacts of floods, many structural and other measures have been devised
to limit how far a floodplain can e&hd. Disruptiorof natural systems can have lotgym consequences

for entire regions; however, this potential impagasonly recently noted. Some wethown, water

related functions of floodplains (noted by FEMA) include:

1 Natural flood and erosion contfo 1 Filter nutrients and impurities from runoff
1 Provide floodstorage and conveyanct  § Process organic wastes

1 Reduce flood velocities I Moderate temperatures of water

1 Reduce flood peaks 1 Groundwater recharge

1 Reduce sedimentation 1 Promote infiltréion and aquifer recharge
1 Surface water quality maintenance 1 Reducehe frequency and duration of low

surface flows

Areas within the floodplain that typically provide these natural functions are wetlands, riparian areas,
sensitive areas, and habitats for rare asntlangered species.

7.6 Devebpment Trends

TheCountyhas experienced little growth over the pash years. Economic problems have impacted
growth when compared to the rest of Colorado. Teuntyand its planning partners are equipped to
handle future growthwithin flood hazard ares All municipal planning partners have plaag( Teller
County Growth Management Plan) that address frequently flooded areas. All partners have committed
to linking their plans to thisiMPupdate. Tls collaboratiorwill createan opportunity for wisdand-use
decisionsas future growthcanimpact flood hazard areas.

7.7 Issues
Fundamentalssues associated with flood hazards include but are not limited to the following:

w Older levees are subject to failure or do not meatrent building practices for flabprotection.

w More information is needed on flood risk to support the concept of-biaked analysis of capital
projects.

w There needs to be a sustained effort to gather historical damage data, such asdteytmarks
on structures and damage reports, togasure the coseffectiveness of future mitigation
projects.

w Ongoing flood hazard mitigation will require funding from multiple sources to continue.

w There needs to be a coordinated hazard mitigation effort between juttiedis affected by flood
hazards inthe County

w Continue to educateldodplain residents about flood preparedness ardources available
during and after floods.

w The risk associated with the flood hazard overlaps the risk associated with other hazalds, su
as landslided.ooking at combied hazardgrovides an opportunity to seek mitigation
alternatives with multiple objectives that can redude riskof numeroushazards.

w Streambank erosion is stillsignificantproblemin most of theCountyQ & NJd@t@ednds. |y

w The concept of residuaisk should be considered in the design of future capital flood control
projects andsharedwith residents living in the floodplain.
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w The promotion of flood insurance as a means of protecting private property owners frem t
economic impacts of frequent fbal events should continue.

w Existing floodplairtompatible uses such as agricultural and open space need to be maintained.

w ¢KS SO2y2Ye Kl a |y abMtd managitg flobdpl@mzBidgeRcutO©and 2 y Q &
personnel losses can tax many resmes needed to support floodplain management.

w Flood Rate Insurance MagslRM$and Dgital FIRM{DFIRMs}lo not provide accurate
estimates of future risk due to climate change.
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8{ dz6 A A RSY OS
3 { 2 A f 9 N‘E DEFINITIONS

8.1 General Backgroun

Subsidencesisinkng or settling of the ground surface due to
the movement of soil or water under the surfaddnfted

Sates Geological Survey, n.d.bBrosion can cause
subsistence, and sinkholes are one type of result from
subsidence. Subsidence can impact small dikasinkhoés
or large land areas. The National Oceanic and Atmospheric FEETls RS F of5(o (SNa[o=I€ T [FETR= i [13[0)

Erosion¢The removal and
simultaneous transportation of
earth materials from one location
to another by water, wind, waves,
or moving ice.

Administration(n.d.)(NOAAexplain humans and natural orsuddera A Y1 Ay3d 27
events can cause subsidence. However, most often, it is surface owing to subsurface
caused by humans removing water, oil, natural gas, or movement of earth materials. The|
mineral resourcesut of theground through pumping, principal causes of land

fracking, or mining. Natural factors include earthquakes, subsidence are aquifesystem
glacial movement, soil compaction, erosion, natural compaction, drainage of organic
sinkholes, and loess depositdgtional Oceanic and soils, underground mining,
Atmospheric Administratiomn.d.). hydrocompaction, natural

compacton, sinkholes, and

Erosion is the removal of soil from the ground. There are twg .
thawing permafrost

main ways to eode soil by water flow or wind movement
over the soil Natural Resources Conservation Service Soils FReIEERBIE o[k (s o] BTk (o [ [oF=)
n.d.). Soil erosion can cause sinkholes by removing material Ss)A=T s [1ils AT R 0N ER{o]| 5
underneath the ground surface. When underground water deposited by wind.

flow erodes soil or watedrains out & a pocket, it leaves an
empty gap and forms a void. This void can lead to a sinkhole
Sinkholes occur when a void develops directly under the
surface of the ground, and the top layer cannot support its
weight (Colorado Department of Transpdita, n.d.).The
top layer collapses, resulting in a localized ground
depression.

Sinkholec A type of subsidencey
depression in the ground that has
no natural external surface
drainage

8.1.1 Potential Damage from Subsidence, Sinkholes, and Soil Erosion

There is a wide range of potential damage generated by subsidence, sinkholes, and erosion. A small
sinkhole inan open fiedl has little impact; on the other hand, a small sinkhole under a building causes
significant structural damage. A hillside can erode slowly with no damage, or heavy rain can cause rivers
to overflow and deteriorate pieces of road along the rivank. Roadtlosures and damage can disrupt

travel, supplies, and cost time and money. In rural areas, road closures can isolate populations.
Subsidence over vast areas can unlevel whole city blocks impacting the stability of buildings,
infrastructure, andutilities (United Sates Geological Survey, n.d.). Most often, subsidence and erosion
happen slowly over time and are a result of human intervention. Regular land inspections and other
mitigation actions can prevent the harmful effects of slomset subsidence. Unftunately, rapid
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events happen on occasion, with devastating ramifications, such as sinkholes opening up under
buildings or roads with no warning.

8.2 Teller County Hazard Profile
The Colorado Geological Survey (n.d.) reports the most substantial areaséermcin Cairado are
collapsing soils, sinkholes in karst areas, and ground subsidence over abandoned mines.

8.2.1 Hazard Ranking

The HMC completed a hazard ranking survey during the Teller County 2020 HMP update process for a
range of hazardelated factors lased onmostlikely scenariosdefinitions of the hazard ranking factors

may be found in Tablg-1in AppendixC. When compared against the other hazards included in the 2020
hazard ranking survey, subsidence, sinkholes, and soil erosion ranked as therriduiotal lazard.

Table8-1

Hazard Ranking Output

Duration Perceived
(1=shortest, | Changein | Average Rank
5=longest) Risk

2.00 3.00 3.00 8

Onset
(1=slowest,
b=fastest)

Magnitude
(1=lowest,
5=highest)

Frequency
(1=lowest,
5=highest)

8.2.2 Past Events

Soilerosion is an ongoing geological process. It is not easy to discern or document specific erosion
events. Many of the descriptions associated with the flood and debris flow hazards included episodes of
excessive erosion or deposition. Sitise Hayman firen 2002, the Waldo Canyon fire in 2012, and the

High Chateau fire in 2018, erosion and sedimentation have been an ongoing problem in portions of the
county.There have been historic underground mine collapses/éagén the county. One dlapse in
August2012 shut down Highway 67 north of Cripple Creek for several days.

8.2.3 Location
Due to the topography and mining history in Teller County, generally, the entire county is susceptible to
subsidence, sinkholes, and soil erosion.

8.2.4 Frequency

Signifcant soil erosin happens nearly every year in Teller County and is considered highly likely with
nearly a 10@ercent chance of occurrence in any given year. Sinkholes have a very infrequent
appearance and are not likely with a less than 10 percent hanany given yax.

8.2.5 Severity

Based on the information in this hazard profile, the severity of soil erosion, subsidence, and sinkholes is
negligible, with less than ten percent of property severely damaged. Overall significance to the county is
consideredow with minimalpotential impact.
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8.2.6 Warning Time

Soil erosion happens every day and is exacerbated by certain hoawemed and natural events.
Subsidence and sinkholes take years for development but can appear andesieents and property
ownerswithin a matter of secods. Sinkholes have a reputation for being sudden occurrences. There are
some early signs to check for sinkholes:

9 Fresh exposure of trees or structures that results from the ground sinking around them;
1 Slumping, sagging, or slatitrges or objects
1 Depres#ons in the ground (e.g., yard, street)

8.3 Cascading Impacts/Secondary Hazards

Cascading impacts of soil erosion include exacerbated stream bank deterioration, leading to potential

flooding and channel instability. Due to erosion almbfling, residents in # county could experience

loss of crops and other agricultural goodssidential, industrial, or private propertgnd loss of

infrastructure. The transportation and deposition of sediment downstream can alter downstream

reaches. &dimentation in an uncamolled system can lead to loss of channel and reservoir capacity,

habitat, and fisheries. Lack of capacity can atwice provider® OF LIr 0 Af AG& (2 LINRPDARS
residents and water for wildfire fighting. Loss of habitat fisberies can affect @t sustenance and the

economy. Undercutting caused by erosion can lead to landslides, mudslides, rock falls, and loss of
infrastructure such as bridges and roads.

8.4 Potential Impacts from Future Climate Conditions

TheUnited Sates Geological Survey (n.ddentifies subsidence as a national problem, affecting 45

states in the U8regular weather patterns and precipitation levels can lead to an increase in sinkholes
and soil subsidenc&ince 1900Coloradarecordedseveralsignificant droughtsthe most reentevents
occurred from 1998 to 2004, 2011 to 2013, and in 2@&ails for drought and extreme temperatures

are in detail in Chapter 16. Climate change data reveals longer dry periods, which affects groundwater
levels.The impacts on soil moisture carause the soil to expand and shrink, weakening the soil and
increasing chances of a sinkhole.

8.5 Exposure and Vulnerability

8.5.1 Population

It is reasonable to assume the entire planning area is exposed and vulnerable to soih,erosio
subsidence, and sinkholesi@in areas of the county have more exposure due to geographic location.
Populations living near rivers, streams, and current and former mining sites are more susceptible to the
risks discussed in this profile.

8.5.2 Property

Nealy all the approximately 15,@buildings within the census tracts that define the planning area are
exposed and vulnerable to soil erosion, subsidence, and sinkholes. Those properties sitting on top of
karst areas and near abandoned mine workings arerbst exposed and vulnerablelder buildings

are at the most risk from damage. The frequency and degree of damage will depend on specific
locations.
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8.5.3 Ciritical Facilities

All critical facilities exposed to flooding alahdslides omass earth movements aralso likely exposed
and vulneable to risks associated with soil erosion, subsidence, and sinkholes. Incapacity and loss of
roads and other infrastructure is a significant concern. Prolonged outages on arterial roads can have
negative impacts on the emé region.

8.5.4 Environment
The enwwonment is highly exposed and vulnerable to soil erosion. Natural habitats such as streams and
riparian areasisk major damage and destruction.

8.6 Development Trends

oMore than 80 percent of the identified subsidence in thatiNn has occurred because of@oitation

of underground water, and the increasing development of land and water resources threatens to

exacerbate existing lanrsubsidence problems and initiate new ogebdnited Sates Geological Survey,

n.d., para. 5)Developmenin the county is slowly increasy. There is the potential for additional water
NEaz2dzNDOSa G2 0S RSOSE2LISR Fa (KS adldSQa LUz | GA
subsidence, and sinkholes if development is not handled correctly.

8.7 Issues
The major issues surrounding kerosion, subsidence, and sinkholes in the county include:

1 Unknown locations of cavities underground that cause sinkholes

1 Unknown makeup of soil layers that make up karst areas

1 No current mapping of existing sinkholes or oxgoil erosion concern areasists within the
county
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92 Af RTANEB

9.1 General Background DEEINITIONS
A reportable wildland fire is any fire involving

vegetative fuels, including prescribed fire, that
occurs in the wildland owildland-urban interface  B@felyjiFle]F=1i(0)g @V Wil =N1 0t (X6 [fo) R 013 o N{ES
(WUI)areas, including those fires that threaten or BeIile[laF| ReIV[fer=R=T (== R ToN=1a[o (81| #=16 [o] 11 Tals)
consume structuresLightning causes ast natural regions. Windextremely dry or hazardous
fires. On the other hand, moswildland fires are  BRIVEETRTE Aol0]a (6 [{i{e]a N (o=t \ = 8 (= Mo U1 [6 [¥]5%
caused by human activity such as smokingBETleRVTe eI ela =R IEN AT ERE Sl TS
campfires, equipment use, and arson. Wildfires carfs{=ls{ale RERO1 Lo [{T=Nelo]gli EXo [ = 1ile] o B

happen every month of the year; drought,
snowpack, and local ve¢her conditions such as
high winds can expand the Igth of the fire season.
How a fire behaves depends on the following:

Firestormg A fire that expands to cover a
largearea, often more than a square mile. A
firestorm usually occurhen many
individual fires grow together into one. The
1 Fuelg Fuel Load plays a factor along with mixedSETg=E=N[a\e] \V=le Hol=lelo ag[i={oNalei i g =1 R 1
fuel types (e.g., vegetative underbrush under eealelV[Sile] R EVEE IS To [ IR R M1 54
the canopy). Lighter fuels such as gpes, not exposed to direct flame. Temperatures
leaves, and needles quickly expel moisture an@igf VA=Y =1=ls Mol0[oNs [=To[(=I-IN o= STV
burn rapidly, while heavier fuels such as tree ES{8s[=I{al=E1 (=1 RETIRE (oo Nalo) Ko - 1SN0 Mool g 111753
branches, logs, and trunks take longer to warm =R R =8 [(=W4o g =6 [F=\1[a o B Vg 2 [01<)
and ignite. Dead, dying, and diseased treesWlalefN{aNiTe]ps N1 RSTo [SISe] =1 eV AV [ e[ IT=E
present a higher hazard (University of BEToJolfoE1eallaloReTONGaTI RO ale IV BVANligloi]s]g!
Washington 2015b). firestorms seldom spread because of the

1 Weathe ¢ Strong, dry winds and relative BRI\ leRel{=Toilo]gRe]f R 1glo SiNelalol=RS Eo1ai=10 8
humidity plays a lage part in determining BGQEGEHENON GOV RIEWAo R (o] o] o]laleRigl=lgp ¥
extreme fire conditions.

9 Terraing The topography of a region influences
the amount and moisture of fuel, the impact of
weather conditions (such as temperature and
wind), potental barriers to fire spread (such as
highways and lak@sand elevation and sleof
landforms (uphill vs. downhill)Southfacing
slopes, box canyons, and saddles can intensifERWils|i{(=Rel = (=gt (8 =01 [ R [a R aTele]aligo]| (=16
fire spread. destruction of forests, brush, field crops,

grasslands, and real and personal property

non-urban areas. Because of their distance
from firefighting resources, they cde
difficult to contain and cause a great deal of
destruction.

Wildland-UrbanInterface Areac An area
susceptible to wildfires and where wildland
vegetation and urban or suburban
development occur together. An example

would be smaller urban areas and disped
rural housing in forested areas.

9.1.1 Potential Damage from Wildfires

Fire hazards present a considemblrisk to
vegetation and wildlife habitats. Shewrm loss
caused by a wildfire can includee destruction of
timber, wildlife habitat, scenic vistas, and
watersheds. Longerm effects include smaller
timber harvests, rduced access to affected recreat@ areas, and destruction of cultural and economic
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resources and community infrastructure. Vulnerability to flooding increases thrtheghdestruction of
watersheds. The potential for significant damage to life and priypexists in areas designated asJW
areas, where development is adjacent or among lands prone to wildland fire.

9.2 Teller County Hazard Profile

Wildfires are of significant concern throughout Colorado, including Teller County. Vegetation fires occur
on an amual basis in Colorado, with mdsting controlled burns and contained early wiittle damage.

In Teller County and throughout Colorado, aggressive fire suppression combined with cycles of drought
and changing land management over the past century Hasiany forests unnaturally densend ready

to burn. The hreat of wildfire and potential losses acertinually increasing as human development

and population increasend theWUIlexpands. Another huge contributor to fuel loads in Colorado and

Teller County are standing trees killed byre bark beetles, which hawdfected 40 percent of the
adFiSQa aLINHzOS FANI F2NBadta aayoOoS (GKS @SINIwunnno

9.2.1 Hazard Ranking

The Hazard Mitigation Committee completed a hazard ranking survey during the Teller County 2020 HMP
update process for a range of hazamlated factors based on most likely scenarios; definitions of the
hazard ranking factorare in Table9-1 and Appendix CWhen compared against the other hazards
included in the 2020 hazard ranking survey, wildfires rdri&kgthe numbelf local hazard.

Table 9-1

Hazard Ranking Output

Perceived
Change in
Risk

Magnitude
(1=lowest,
5=highest)

Frequency Onset Duration
(1=lowest, | (1=slowest, | (1=shortest,
5=highest) b=fastest) 5=longest)

4.00 4.00 3.00

Average Rank

9.2.2 Past Events

Wildfires arebecoming increasingly prevalent nationally and in Colorado. The number, intensity, and
complexity of wildfiredave grown exponentially since the 1990s. In an average Colorado fire season,
there are over 4,500 fires on ndaderal lands burmig 101,000 a&s, with large State Responsibility
Fires also occurring (Colorado Division of Fire Prevention and C@ft®l).

In 2019, Colorado experienced only 857 wildfires that accounted for 40,392 acres burned (Insurance
Information Institute, n.d.)2018 was aignificant wildfire year in Colorado, with 18 incidents that
became State Responsibility Fires, resulting in over $40 million in State dollars expended. More than
6,000 wildland fire®ccurredon Sate and private landdor a total of over 80,000 burnedacres. Of

/| 2t 2N R2Qa&a f | NBSaa or25pergekitt oBcHirfedils 2018 XGHlor&dn BivisHNG Fire p
Prevention and ControR019). According to the Division of Fire Prevention and Control Annual Wildfire
Outlook (2019)these irtlude:

w SpringCreek: 108,045 acres
W 416: 544,129 acres

Pageb8of 149



DRAFT Risk AssessmenqtWildfire

w MM 117: 42,795 acres
w Badger Hole+: 33,421 acres
w Bull Draw: 25,190 acres

One of the worst wildfires in Colorado history, the Hayman Fire, ignited in eastern Park County and
burned nearly 138,008cres from June 828, 2002, including 60,000 acres on Jufte®ne in Park,
Teller, Jeffersorand Douglas Counties. It thrived in dry forests that had become overpopulated with
trees and undergrowth. Some of timeost significahchallenges in fighting this particulardiwere the
acute drought conditions existing in 2002, extreme weather eventseabeginning of the fire, winds of
20-50 mph coupled with 5 percent relative humidignd the prevalence of crown fire and longnge
spotting. These factors led to numerooieaches of firebreaks and treatments during the Hayman Fire.
Table9-2 belowlists other notable fires that may have impacted euntyfrom 1980-2018.

Table9-2

Fire Name

High Chateau Fire June 2018 1,500
Grouse May 2006 106
Oil Creek March 2004 20
Florissant January 2004 65
FLFO2 February 2003 33.2
Hayman June 2002 137,000
Tranquil June 2002 6
Cedar Mountain April 2002 140
Pony Guich June 2001 9
Waldo Canyon August 2000 8
Manitou March 1999 25
Teller 1 May 1998 12
Paradise July 1997 7
4-Forty May 1988 7.2

- March 1986 50
Cripple Creek October 1983 20
Saw Mill April 1981 22

1(Web Staff, 2018)(Teller County, 2011)

9.2.3 Location

Colorado overall is one of tHastestgrowing states in the nation. Growth is ocdng outside of urban
boundariesn the WUI. The WUI is the area where structures and other human improvements meet and
mix with undeveloped wildland or vegetative fuels. Population growth within the WUI substantially
increases the ris&f wildfires. The Glorado State Wildfire Risk AssessmeDOWRA) estimates that 100
percent ofthe Teller County population is living within the WUI and is at risk from wildfire.
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9.2.4 Frequency

Given past events and probability of future occurrence, there is gp&dfent chae that at least one
wildfire will occureach year in Teller County. Many of these fires will be small, maybe five acres or less.
However, previous wildfires, beetle kill standing trees, and other factors can contribute to small
wildfires quickly getting at of hand. Changes in snowpack levplgcipitation patterns, and winds may
contribute to more frequent and/or more severe fires. Wildland fires will continue to happen naturally
andas a result ohuman activities.

9.2.5 Severity

Potential losses from wildial fire include human life, structureand other improvements, and natural
resources. Given the potential for immediate response to reported fires, the likelihood of injuries and
casualties can be minimal in these situations. However, there are isoled@d avith limited ingress and
egress ofdbns, increasing the potential for loss of life. Smoke and air pollution from fires can be a health
hazard, especially for sensitive populatipineluding children, the elderly, and those with respiratory and
cardiovascular diseases. Wildland fire mayoaisreaten the health and safety of those fighting the fires.
First responders are exposed to dangers from the initial incident and-eftects from smoke inhalation

and heat strokeWildland fire caralsolead toancillary impacts, such dsbitat loss]andslides in steep
ravine areasincreased soil erosiomnd flooding due to thesffects of silt in the local watersheddhe
overallsignificance of this hazard is considered high with widespread potential impact.

9.2.6 Warning Time

Humans typically cause wiand fires; therefore, itis difficult to predict when one might break out. Dry
lightning may also trigger wildland fires. Severe weather can be predicted, so special attention can be paid
during weather events thahaystartwildland fires. If a fire dagbreak out and spreads rapidly, residents
may need to evacuate within hours or days. Reliable National Weather S@W8)ightning warnings

are available on average 24 to 48 hobheforea significant electricaitorm. Dry seasons and droughts are
fadors thatsignificarly increase fire likelihood. Once a fire has started, fire alerting is rapid in most cases.
The spread of cellular and taway radio communications in recent years has further contributed to a
significant improvement in warning time.

The NWS can issue a fire weather watch when the potential for severe fire weather sxister is
expected to developAdditionally the NWS can issue a forecast warning called a red flag warning. This
warning indiates that conditions are currently ideal for wildland fire combustion and rapid spre&am
temperatures, low humidity, and stronger winds. Firefighters and other emexngefficials track these
forecasts and watches to prepare for potential wildfires.

9.3 Cascading Impacts/Secondary Hazards

Wildland fires can cause cascading impacts that may be more widespread and have prolonged damage
than the fire itself. Fires can causeatt economic losses in the reduction of harvestable timber and
indirect financiallosses such as reduced tourism. Wildland fires cause the contamination of reservoirs
(and sometimes drinking water), destroy transmission lines, and contribute to flod€ires strip slopes

of vegetation, exposing them to greater amounts of runaffis, in turn, can weaken soils and cause
failures on slopes. Major landslides can occur several years after a fire. Most wildland fires burn hot and
for long durations that aa bake soils, especially those high in clay content, thus increasing the
imperviousress to the ground. Thisardened groundncreases the runoff generated by storm events,
correspondinglyncreasing the chance of flooding.
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9.4 Potential Impacts from Future @kte Conditions

Multiple factors affectife hazardsin western ecosystemsuch aslimate variability, local topography,

and human intervention. Future climate conditions have the potential to affacibuselements of the
wildland fire system: fire behavior, ignitions, fire management, and vegetation fuels. Changes in winds
(increasel) may spread fires, threatening WUI areas. Additionally, future droughts may promote more or
faster spreading wildland fires.

9.5 Exposure & Vulnerability

9.5.1 Population

WUIpopulationswere notexamined because census block group areas do not coincide withremesk
areas nor do the County records support analysis at this lefetording to the 2018 ACSY®ar
Estimate, Teller County has average household size op2djle. Based on this estimate,residential
population 0f19,634people in Teller Countig vulnerable towildfires

Vulnerability

Vulnerable populations can include every person within @eunty Smoke and air pollution from
surrounding wildfires can be a health hazard to residents, especially for sensitive popsilatich as
children, te elderly, and persons with respiratory and cardiovascular disease. Public health impacts
associated with wildfires include difficulty breathing and reduction in visibility.

9.5.2 Property

Property damage from wildland fires can be se&vand can significantlgiter entire communitiesTable
20showsthe acreage exposed the various wildfire hazard zones in the planning area based on GIS
data. The numbers are total parcels impacted by wildfire. Categories are very high risk, high risk,
medium risk, low risk,rad very low riskTable9-3 indicates the sum of the total assessed parcel ceunt
by land use categorfipr the wildfirerisk categories in unincorporated Teller County

Table9-3

Wildfire Risk

Sum of Acres Wildfire Wildfire = Wildfire Risk ~ Wildfire Wildfire Risk Grand
Risk Very = Risk Low  Medium Risk High  Very High Total

Low
Cripple Creek = 914 63 - - - 976
Green Mtn Falls - 21 18 62 88 190
Unincorporated 199,363 75,951 34,110 32,265 10,053 351,743
Victor 182 - - - - 182
Woodland Park 2,664 718 511 323 18 4,234
Grand Total 203,123 76,753 34,639 32,650 10,159 357,325
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Table9-4

Number of Parcels Exposed to Wildfire

Risk AssessmentWildfire

Land Type Very Low
Risk

AgResidential 78
Agricultural 919
Comm Vacant 62
Commercial 74
Exempt 193
Industrial 6
Mineral 700
Mixed Use 16
Comm

Mixed-Use Res 2
Mobile Home 110
NONE 4
Pr_oducmg 267
Mine

Residential 2,828
Severed 1
Mineral

State 12
State Assesse( 1
Vacant Land 3,380
Grand Total 8,653

Table9-5

Low Risk

80
395
11
13
97

61
5

122

10
2,144

2,281
5,230

Medium Risk High Risk Very High

58
215
3

2
43

34
7
2

685
2,218

90
294
2

5
77

11
3

43
14

3
1,228

965
2,735

Risk
53
187

457
1,157

Grand Total

359
2,010
78

95
469

6

808

34

5
334
56

284
7,662

22

7,768
19,993

Value of Parcels Exposed to Wildfire

Land Type

Ag
Residential
Agricultural
Comm
Vacant
Commercial
Exempt
Industrial
Mineral
Mixed Use
Comm

VeryLow
Risk

$1,820,230
$128,080
$798,160

$4,929,620
$6,065,980
$268,040
$974,550

$1,136,890

Low Risk

$2,299,780
$144,420
$290,230
$2,237,160
$6,715,690
$186,340
$356,490

Medium
Risk

$1,584,430
$97,930
$176,060
$87,070
$3,654,570
$163,680
$689,000
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High Risk

$3,025,880
$215,190
$39,170
$954,760
$7,903,720
$9,190
$1,168,540

Very High
Risk

$1,457,310
$244,910
$

$960
$8,881,710
$
$430,490

Grand Total

$10,187,630
$830,530
$1,303,620

$8,209,570
$33,221,670
$268,040
$1,333,760

$3,781,410
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'\R"g;ed Use 67360 & $133210 & $8,290 $208,860
Mobile
Home $267.050  $330280  $144.880  $172,340 $17.260  $951,810
NONE $- $- $- $- $- $-
Producing  ¢334580 ¢ $ $ $ $33,680
Mine
Residential

$53,485,050 $43,294,190 $23.222.410 $28,628,040 $2:119:600 $157,750,190
Severed
Mineral $10 $- $- $- $- $10
State $- $- $- $- $- $-
State
Aescssed | $ $9,030 $ & $9,030
Vacant $6,619.680 $8,962,140 $4.135790 $52,704.470
Land $18,231.610 $14,755,250 ~O°19 902, ’ (0%
CIEE $270,794,280
Total $88,227.210 $70,609,830 $36,581,950 $51,078,970 $24,296,320 (94,

9.5.3 Critical Facilities
There are 16 critical facilities and infrastructure exposed to a medium, high, or very high wildfire hazard
in Teler County.Table9-6 identifies the facilities by category.

Table9-6
Critical Facilities Exposed to Wildland Fire
Hazards (Medium to Veridigh)

Bridge 5

Communication 5

Fire Station 1

Water Tank 5

Total 16
Vulnerability

There would likely be litt damage to the majority of infrastructure. Most roads and railroads would be
without damage instandardscenariosWood power poles are moreulnerablethan poles made from
other materials Bridges are usually not directly impag; however, wildland fi&s can create conditions
that obstruct bridges. Wildfires can damage communication equipment and facilities and disrupt
emergency and other communications channels.

9.5.4 Environment
Wildland fires can cause severavironmental impacts:
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1 Damaged Fisherieg Critical cutthroat, rainbow, and greenback cutthroat trofisheries can
suffer from increased water temperatures, sedimentation, and changes in water quality.

1 Soil Erosiong Wildfires removethe protective covemg provided by foliage and dead organic
matter, leaving soilcompletely exposed to wind and water erosion. Accelerated soil erosion
occurs, causing landslides and threatening aquatic habitats.

1 Spread of Invasive Plant SpeciesNonnative woody plantspecies frequently invade burned
areas.

1 EstablishedWeeds¢ Weeds an dominate the plant cover over broad landscapes and become
difficult and costly to control.

9 Disease and Insect Infestations Swiftly remove infectedrees, otherwise, infestation and
disease can spread to healthy forests and private &antdmely active management actions are
needed to remove diseased or infested trees.

91 Destroyed Endangered Species HabitaCatastrophic fires can have devastating consequences
for endangered species.

1 Soil Sterilization ¢ Topsoil exposed to extreme heatrcdbecome water repellant, and soil
nutrients may be lost. It can take decades or even centuries for ecosystems to recover from a fire.
Some fires burn so higtthey can sterilize the soil.

9.6 Development Treas

The process ofrbanization into wildland areaaltersthe natural fire regimeTheCountyhas not
experienced massive growth in the pash years and he highlypopulatedportions of the planning
area havdower wildfire risk exposureWUldevelopment and wildland fire risk are managealith
strongland-use practices and enforcement of building codes. Teller Ccagtiools to address future
growth into the WUI

9.7 Issues
Thefollowing are seriougssuegelatedto wildfire mitigation

9 Public education and outreach to people living in or near the fiazard zones should include
information about and assistance with mitigation activities such as defensible space and advance
identification of evacuation routes arghfe zones.

1 Continue to manageuture growth inb the WUI

9 Critical facilities and othestructures that are woodrame structures with combustible roofing
materialsshould be discouraged in WUI areas

1 Climate change could impact the risk exposure to ltiaizard in the future.

1 Thereisa lack of fire hydrants and other water sourceiountyWUI areas, as well as a lack of
air resources.

1 Communities have general lack of knowledge of safe fire practices.

1 Insufficient egetation management activitiegre a risk including the enhancement throughe
expansion of the target areas as well asitiddal resources.

1 Expand certifications and qualifications for fire department personnel. Ensure that all firefighters
are trained in basic wildfire behavior, baire weather. Trainall company officers and chief level
officers in the wildland commanahd strike team leader level.
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106 2 Ny | R2
10.1 Geneal Background

A tornado isa violently rotating column of air, usually
associated witta cumulonimbus, with circulation reaching
the ground(National Weather Service, nad). It nearly

always starts as a furel cloud and may be accompanied by a
loudroaring noise. On a local scale, it is the most destructive
of all atmospheric phenomena. Tornadoes can have the sa
pressure differential that fuels 3@@ile-wide hurricanes
across a path only 300 yards wideless. They form when
cool, dry air sits otop of warm, moist air.

Tornado¢ Funnel clouds that
generate winds up to 500 miles
per hour. They can affect areas uj
to three-quarters of a mile wide,
with a path of varying length. The
are measuredising the Enhanced
Fujita Scale, ranging from EFO to

EFS5.

BeforeFebruary 1, 2007, tornado intensity was measured by
the Fujita (F) scale. This scale was revised and is now the Editanita (EF) scale. Both scales are sets
of wind estimates baed on damage. The EF scale provides 28 tl#mage indicators and associated
degrees of damage, allowing for a more detailed analysis and better correlation between damage and
wind speed.

10.1.1 Potential Damage from Tornadoes

Tornadoes can cause damage to pedy, injuries, and fatalities. Most damaggecaused by violent
winds, with most injuries andeaths occurring from flying debris. Wind and debris can damage
buildings, cause trees to fall over, resndtin broken power or gas lines and broken sewer aader
mains.Qops and industries can alexperience damage or destruction. Access roads and streets may
be blocked off byallentrees and other debris, delaying emergency response personnel.

10.2 Teller County Hazard Profile
Tornadoes in Teller County argigally associated with supercell thundeygns with deep rotating
updrafts.

10.2.1 Hazard Ranking

The HMC completed a hazard ranking survey during the Teller County 2020 HMP update process for a
range of hazardelated factors based on most likely scenariodjmitons of the hazard ranking factors
arein Tablel0-1 and Appendix CWhen compared against the other hazards included in the 2020 hazard
ranking survey, tornadoes ranked as the number 3 local hazard.

Tablel10-1

Hazard Ranking Output

Magnitude | Frequency Onset Duration Perceived
(1=lowest, (1=lowest, | (1=slowest, | (1=shortest, | Changein | Average Rank
5=highest) | 5=highest) 5=fastest) 5=longest) Risk

3.00 3.00 3.67 3
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10.2.2 Past Events
In theNational Oeanicand Atmogheric Administratior(n.d.)Storm Events Databasthere areeight
instances otornadoesin Teller Countyrom 1950 to April 30, 2020:

Tablel0-2
Date Magnitude Damage

07/03/1968 FO $17,874
07/25/1979 F1 -

06/28/1983 F1 $300
07/12/1996 F1 -

06/27/2007 EF1 -

08/23/2008 EF1 $20,000
05/25/2014 EFO -

06/08/2014 EF1 -

10.2.3 Location
While it is unusual to have tornadoes in the foothills and higher elevations that comprise Teller County,
they have occurred. The enti@ountyis vulnerable to tornadoes.

10.2.4 Frequency
Based on past occurrences, the probability of future tornado@%lker County is likely, with a 1@ 20-
percent chance of occurrence in any given yeaged on previous occurrences

10.2.5 Severity

Tornadoes are the most dangerous of local storms, but they are not comntbe iopography and
elevation of Teller County. €magnitude and severity of a tornadwoe considered low for the County,
with little impact on property and facilities. However, this can all depend on where a tornado hits. The
randomness and sporadic nature of tornadoes lead to their heightened awarandsseverity for Teller
County.

10.2.6 Warning Time

According to NOA#£esearch, the current average lead time for tornado warnings is thirteen (13)

minutes. This time had improved drastically from decades ago when tornado warnings were only issued
once a tornadavas on the ground.

10.3 Cascading Impacts/Secondary Hazards

The most significant secondary hazards associated with tornadoes are falling and downed trees, flying
debris, and downed power lines. Flying debris, damaged property, and commonly associated heavy
rainstormsfrequently compound the effects of tornadoes.

10.4 Potential Impacts from Future Climate Conditions

Future climate conditions present a significant challenge for risk management associated with severe
weather, including tornadoes. The frequency and sayaf extreme weather events and tornadoes

have increased steadily over the last century. Teller Countgkperiencel this changdirst-hand.
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There is a reasonable expectatithrat tornadoes may become more frequent and severe inGoainty
as climate onditions continue to change.

10.5 Exposure & Vulnerability

10.5.1 Population

Itis reasonable to assumnibe entire planning areao some extentisat riskfrom tornadoes. Certain
regiors havemore expsuredue totheir geographic location and local weather pattervailnerable
populations are the elderly, low income or linguistically isolatechmunities, persons with life
threatening illnesses, and residentdriiy in areas that are isolated from major roads.

10.5.2 Property

There are approximately 15,000 buildings ie @ounty and most of these buildings are residential. All

of these buildings arsusceptibleio tornados. Still,structures in poor condition docatedin particularly
vulnerableplaces(such as proximity to trees and in exposed, open araesatrisk for the most

damage. Due to the sporadic locations and degrees of tornadoes, all property is considered velnerabl

10.5.3 Critical Facilities

All critical facilities within Teller County are likely exposed and vulnerable to tornadoes. Incapacity and
loss of rads are the primary transportation failures resulting from tornadoes. Prolonged obstruction of
major routes can idrupt emergency services and the shipments of goods and supplies.

10.5.4 Environment
The environment is highly exposed and vulnerable to tornadsagural habitats such as streams and
forested areasisk major damage.

10.6 Development Trends

All future developmenwill be vulnerable to some degree tornadodamage The ability to withstand
impacts lies in sounkhnd-use practices and consistent enforcemi@f code and regulations for new
construction. Ensuring that all buildings in the planning area meet the poagi$or wind codes will

ensure less vulnerability to the tornado hazard. Teller Cobag/the toolgo deal with the future

growth and assoated impacts of tornadoedn the Teller County Building Code (2017), Chapter 3
Building Planningddresses windpeeds and design, where the basic wind speed for Teller County has
been set at 85 miles per hour.

10.7 Issues
Crucialissues associated with torda hazardsn Teller County include the following:

9 The dder structuresin the Countyhavelow or nobuildingcode standard, compared tanore
modern buildings designed after more stringent codes were writiierefore, hese structures
are morevulnerabg to tornadoes.

1 RecreationaVlehicles and mobile homes are also highly vulnerable to damage. Tihesthe
potential to be tipped over, increasing the possibitifyinjuries.

1 Isolated population centerare generally at higher kssince it takes longdor first responders
to arrive

1 Areas are at higher risk if they do not haa@ver supplyedundarciesor abackup power
generdor.
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11.¢ Kdzy RSKNA U 2
2 A y R3S | y‘ R DEFINITIONS

11.1 General Background

Severe weather refers to any dangerous meteorological Hailq Showery precipitation in the
phenomena \ith the potential to cause damage, serious form of irregular pellets or balls of
social disruption, or casualties. This definition includes ice more than 5 mm in diameter,
thunderstorms, downbusts, waterspouts, and dust storms.  BREWIACR{TelR=RETIGITI 0TI oIV
There are two groups akvere weathersystems that form clouc:

overvastgeographic areasalledgenaal severe weather Severe Local StormmSmaliscale
those with a more limited geographic arecalledocalized atmospheic systems, including
severe weather. Extreme weather refers to unusual weather JRLlE IRV alo SIS (el

events at the extremes of the historical distribution for a windstorms, ice storms and
givenlocation snowstorms. These storms may

cause great deal of destruction
and even deathbut their impact
is generally confined to small
area. Typical impacts are on
transportationinfrastructure and
utilities.

A thunderstorm is a raibearing cloud thaalso produces
lightning(National Weather Service, nad). Every
thunderstorm produces lightning. In théS an average of
300 peopleareinjured, and 80 are killed each year by
lightning. Other associated dangers of thunderstorms includé
tornadoes, stong winds, hail, and flash flooding. Dry
thunderstorms can produce mathat evaporates before it Thunderstormg A storm featuring
reaches the ground but can still produce lightning that can  BUEEVAAETIERS (el RIITo R GITTTe[
reach the ground and start wildfires. Lightning often strikes [WleRIe[liglale Vel Ui efolV] kS
outside of the heavy rain in the timderstorm and may occur  UMLEERIRCIETE AT REE (196

as far as 10 miles away from rainfall. about 30 minutes. Hail and
tornadoes are also dangers
associated with thundetsrms.
Lightning is a g@ous threat to
human life. Heavy rains over a
small area in a short time can leac
to flash flooding.

Threefactors cause thunderstorms to form: moisture, rising
unstable air (air that keeps rising when disturbed), and a
lifting mechanism to provide the disturbance. The sun heats
the surface dthe earth, which warms the air above it. If this
warm surface airises (hills or mountains can cause rising
motion, as can the interaction of warm air and cold air or wet
air and dry air)it will continue to rise as long as it weighs less
and stays waner than the air around it. As the air rises, it transfers heat ftoemsurface of the earth

to the upper levels of the atmosphere (the process of convection). The water vapor it contains begins to
cool, and it condenses into a cloud. The cloud eventugdbws upward into areas where the

temperature is below freezing. S@nof the water vapor turns to iceand some of it turns into water

droplets. Both have electrical charges. Ice particles usually have positive charges, and rain droplets
usually have nedeve charges. When the charges build up enough, ttieghargen a kolt of lightning,

which causes the sound waves we hear as thunder.
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11.1.1 Four types of thunderstorms

SingleCell Thunderstormg Singlecell thunderstorms usually last 20 to 30 minutes. aual single

cell storm is rare because the gust front of one cell often triggers the growth of another. Mostsatigle
storms are not usually severe, but a singédl storm can produce a brief severe weather event. When
this happens, it is called a pulsevere storm.

Multi-Cell Cluster Storng A multi-cell cluster is the most common type of thunderstorm. The rastl
cluster consists of a group of cells, moving as one unit, with each cell in a different phase of the
thunderstorm life cycle. Mature callae usually found at the center of the cluster and dissipating cells
at the downwind edge. Mukcell cluster storms can produce moderadize hail, flash floods and weak
tornadoes. Each cell in a muttell cluster lasts only about 20 minutes; the mghil cluster itself may
persist for several hours. This type of storm is usually more intense than a single cell storm.

Multi-Cell Squall Line A multi-cell line storm, or squall line, consists of a long line of storms with a
continuous weHldeveloped gstfront at the leading edge. Treequene of storms can be solid, or there

can be gaps and breaks in the line. Squall lines can produce hail up-baljgize, heavy rainfall, and

weak tornadoes, but they are best known as the producers of strong d@ftsdOccasionally, a strong
downburst will accelerate a portion of the squall line ahead of the rest of thepmeludng abow

echo. Bow echoes can develop with isolated cells as well as squall lines. Bow echoes are easily detected
onradar but are dficult to observe visually.

SuperCell Stornt; A supercell is a highly organized thunderstorm that poses a high threat to life and
property. It is similar to a singleell storm in that it has one main updraft, but the updrafp@verful,
reaching speesid 150 to 175 miles per hour. Supeells are rare. The main characteristic that sets

them apart from other thunderstorms is the rotation. The rotating updraft of a stqedir(called a
mesocyclone when visible on radar) helps the sl to produce gtreme weather events, such as

giant hail (more than 2 inches in diameter), strong downbursts of 80 miles an hour or more, and strong
to violent tornadoes.

11.1.2 Lightning

An electrical dischargeccursbetween positive and negative regions of a thunderstofnightning
flash is composed of a series of strokslsort flashes of lightningyith an average of about four. The
length and duration of each lightning stroke yéut typically average about 30 microseconds.

11.1.3 DamagingNVinds

Chssified as thosexceedig 60 mph. Damage from such winds accounts for half of all severe weather
reports in the lower 48 states and is more common than damage from tornadoes. Wind speeds can
reach up to 100 mph and can produce a damage path extending for hundreds af Thiéesare seven
types of damaging winds:

Straightline Winds ¢ Any thunderstorm wind that is not associated with rotation; this term is mainly to
differentiate from tornado winds. Most thunderstorms produce sostightline winds as a result of
outflow generatd by the thunderstorm downdratft.

Downdrafts¢ A smaliscale column of air that rapidly sinks toward the ground.

Downburstsg A strong downdraft with horizontal dimensions larger than 2.5 miles resulting in an
outward burst or damaging winds on pear theground. Downburst winds may begin as a microburst
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and spread out over a wider area, sometimes producing damage similar to a strong tornado. Although
usually associated with thunderstorms, downbursts can occur with showers too weak to produce
thunder.

Microbursts¢ Are asmall concentrated downburst that produces an outward burst of damaging winds
at the surface. Microbursts are generally less than 2.5 miles across andisbdrtlasting only 5 to 10
minutes, with maximum wind speeds up to 168 mplhereare two kinds of microbursts: wet and dry. A
wet microburst is accompanied by heavy precipitation at the surface. Dry microbursts, common in
places like the high plains and the intermountain west, occur with little or no precipitation reaching the
ground.

GustFHont ¢ A gust front is the leading edge of rainoled air that clashes with warmer thunderstorm
inflow. Gust fronts are characterized by a wind shift, temperature drop, and gusty winds out ahead of a
thunderstorm. Sometimes the winds push the air above themforming a shelf cloud or detached roll
cloud.

Derechog A derecho is a widespread thunderstorm wind caused when new thunderstorms form along

the leading edge of an outflow boundary (the boundary formed by horizontal spreading of
thunderstormcooled air). KS 62 NR GRSNBOK2¢ Aa 2F { LI yAaK 2NAIAY
Thunderstorms feed on the boundary and continue to reproduce. Derechos typically occur in summer

when complexes of thunderstorms form over plains, producing heavy rain andeseusl. The

damaging winds can last a long time and cover a large area.

Bow Echa; A bow echo is a linear wind front bent outward in a bow shape. Damaging sttaight
winds often occur near the center of a bow echo. Bow echoes can be 200 miles lofay, $averal
hours, and produce extensive wind damage at the ground.

11.1.4 Windstorms

Sraight-line windsoften occur in Teller Countyrhese winds, which can exceed 100 mph, represent the
most common type of severe weather and are responsible for most winthdarelated to
thunderstorms. The WSwill issue a severe wind warning whirey expectwindsto exceed 75 miles

per hour.

11.1.5 Hail

Hail acurs when updrafts in thunderstorms carry raindrops upward into extremely cold areas of the
atmosphere where they freezinto ice. Recent studies suggest that supeoled water may accumulate
on frozen particles near thieacksideof a storm as they are pushed forward across and above the
updraft by the prevailing winds near the top of the storm. Eventually, the hailsteneainter

downdraft air and fall to the ground.

11.1.6 Hailstones

Hailstones gow two ways: by wet growth or dry growth. In wet growth, a tiny piece of ice is in an area
where the air temperature is below freezing, but not super cold. When thehiingf icecollides with a
supercooled drop, the water does not freeze on the ice immediately. Instead, liquid water spreads
across tumbling hailstones and slowly freezes. Since the process is slow, air bubbles can escape,
resulting in a layer of clear ice. Dry gtbvhailstones grow when the air temperature is well below
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freezing and the water droplet freezeﬁs immediatelhenit collides with the ice particle. The air
0dzoof Sa INB GFNRISy¢é¢ Ay LI I OSz tSkH@Ay3a Of 2dzRé A0S

Hailstones can have layers like an onion éyttravel up and down in an updraft, or they can have few

2N y2 fFre@SNBR AT (GKS& IINB aolftlyOSRE Ay Iy dzLJRNI Fi
the top of the storm by counting its layers. Hailstones can begin to melt and thizeaee tayether,

forming large and very irregularly shaped hail.

11.1.7 Potential Damage from Thunderstormbligh Winds and Hail

Thunderstorms can cause damage by strong winds, hail, lightning, and flash flaodiddition to
tornadoes, which are discussed in Cha@eBrong winds in themselves can cause damadmwvever,
damage from falling trees, loose objects, or broken utility poles séadause mordnarmthan winds
themselves. Hail can damage and destroy property as well as injure people. Lightning cayidjceetl
or killpeople orcan start wildfires resulting in a disaster. Flash flooding can catch people and
communities offguard, causing damagejumies, and fatalities.

11.2 Teller County Hazard Profile

Teller County regularly experiences thunderstormshhignds, and hail; all are relatively common in the
westernUS When searching the NOAA Storm Events Database from 1971 to April 30, 2020, for event
types hail, lightning, strong wind, and thunderstorm winds, there are 80 days with an event.

11.2.1 Hazard Ranking

The HWMC completed a hazard ranking survey during the Teller County 2020 HMP update process for a
range of hazardelated factors based on most likescenarios; definitions of the hazard ranking factors
arein Tablell-1 and Appendix CWhen compared agast the other hazards included in the 2020 hazard
ranking survey, Thunderstorms, high winds, and hail ranked as the number 2 local hazard.

Tablel1-1

Hazard Ranking Output

Magnitude | Frequency Onset Duration Perceived
(1=lowest, (1=lowest, | (1=slowest, | (1=shortest, | Changein | Average Rank
5=highest) | 5=highest) 5=fastest) 5=longest) Risk

4.00 3.00 2.00 1.00 4.00 2

11.2.2 Past Events

In the NOAA Storm Events Database from 1971 to April 30, 2020, for event types hail, lightning, strong
wind, and thunderstorm wids, there are 80 days with an event. During this time, there were a reported
two deaths andour injuries from lightningThereare occasionalaps in reported eventsespecially

when the events come in over multiple forecast zonesthe database, therarefive notable lightning
events,four thunderstorm wind events, and 99 hail events.

Pagerlof 149



DRAFT Risk AssessmenqtThunderstorms, High Winds, & Hail

11.2.3 Location

Severe weather eventicludingthunderstorms, high winds, and hailave the potential to happen
anywhere in Teller County. The entE®untyis exposed to sne degree of lightning hazard, though
exposed points of high elevation haasignificantly higher frequency of occurrence. Witams can
occur anywhere in th€ounty higher elevations such as the Pikes Peak area in the eastern portion of
the Countycould experience the most significant wind speeds. Wind eventsherenost damaging to
heavily wooded areas

Figurel shows the flash density of lightning strikes throughout the country in flashes per square mile
per year from 2008 to 2017.
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Figurel (Vaisala, 2020)

11.2.4 Frequency

Basedon five events in 22 years, a damaging lightning strike occurs dgaryears on average in the
county. This event is considered likely, witR@to 30-percent chance of occurrence in any given year.
Windstorms occur nearly every year and are considdrighlylikely, with a close tohe 100-percent
possibilityof an eventin any given year.

On record, there are 99 hailstorm events 0@éryears This occurrence is every year on average, with a
near100-percent chance dfiappeningn any given year.

11.2.5 Severity
The magnitude and severity of most thunderstorms and associated haasedisited, with a small
percentage of property severely damaged and a low likelihood of facilities shutting down for more than
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a week. High winds can cause property and cramage, theaten public safety, and have adverse
economic conditions from business closures and power loss. Althibedbss of life is typically low,
winds do disrupt daily activities and cause damage to property. High wénd$o be more severe than
thunderstoms (aside from lightning strikes causing wildfires). Small to severe hailstorms can be
destructive. Billions of dollars in property and crop damage occur each year irf&he

11.2.6 Warning Time

As is the same with severe winter weather, meteorologiats aftenpredict the likelihood of a severe
storm, providing up toseveral daysf warning time. However, meteorologists cannot predict the exact
time of onset or severity of the storm. Some storms may come on more quickly and sewéttelynly a
few hous of warning time.

11.3 Cascading Impacts/Secondary Hazards

Secondary hazards associated with thunderstorms, high winds, and hail are floods, falling and downed
trees, landslides, and downed powerlines. Thunderstorms can result in flashingpwith little tono

warning for lowlying communities or homes. Falling trees can be a hazard to pedestrians, cleanup
workers, emergency response workers, vehicles, and roads. Fallen trees can block primary and
secondary access roads, isolating pedpden emergency serge workers or other means of assistance.
Rapidly melting snow combined with heavy rain can overwhelm natural and humaae drainage

systems. Landslides can occur when the soil on slopes becomes oversaturated and fails. Downed
powerlines and utility linesan cut off utilities such as water, sewage, communications, and power.

11.4 Potential Impacts from Future Climate Conditions

Future climate conditions present a significant challenge for risk management associated with severe
weathe (the hazard profile for sverewinter weather in this HMP is in Chapter 15he frequency of

severe weather evds has increased steadily over the last century laasbecome significantly more
costly. Historical data shows that the probabilitisevere weatler events increases a warmer

climate. The changing hydrograph caused by changing climate conditions have a significant impact on
the intensity, duration, and frequency of storm events.

11.5 Exposure Vulnerability

11.5.1 Population

There is a reasonable assumptitiat the entire plaining area of Teller Counhassome eyosureto
thunderstorms, high wind events, and hail. Certain areasaeehigher risklue to geographic location
and local weather patterns. Populations living at higher elevations with largelstf trees or
powerlines may be more susceptible to wind damage and power outaiethe same timelow-lying
areas are more at risk for flooding.

Vulnerability

Vulnerable populations include the elderly, loniacome or linguistically isolatetbmmunties, people
with life-threatening illnesses, and residents living in areas isolated from major transportation routes.
Power outages can Hde-threatening to those dependent on electricity for life support or warmth.
Vulnerable populations may faceore exposure to thundeterms, wind, and hail events and could
suffer more secondary effects of the hazard.
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11.5.2 Property

According to the Teller County Assessor, there are approximately 15,000 buildings within planning area.
Most of these buildings are resiggal. A small percentagef these residential structureduilt years

ago,were not constructed undea building code with provisions for wind loads. All of these buildings
are at riskof damage frorra thunderstorm, high wind, or hail event. Structurepoor condition or ira
particularly vulnerable location may be at risk for the most damage. Property stored outside without
proper cover (such as a car on the streegposedo hail damage.

Vulnerability

All property is vulnerable during a thunderstoy high wind, or hail eve. Property n poor condition or
in particularly vulnerable locations risthe most damageDownedpower ines large trees and
overhanging branchesan damage perty in their vicinity

11.5.3 Critical Facilities

All critical facilities exposed to flooditigted in Chapte6 are also likely exposed to risks associated with
thunderstorms, high winds, and hatalling trees and wind damage can also damage exgasdities

on higher ground. The most common problemssociated with thunderstorms, high windsd hail

events are loss of utilities. Transportation routes may be interrupted due to fallen trees or landslides.

Vulnerability
Incapacity and loss of roads are the primary transportation failures resultingtiranderstorms, high
wind, and hail eventsnostly associated with secondary hazards.

11.5.4 Environment

The environment igulnerableto thunderstorms, high winds, and hail events. Natural habitats such as
streams and tres can suffeconsiderabledamage and destruction. Prolonged rains can saturate soi
and lead to slope failure. Flooding events can produce river channel migratidasnage riparian
habitat.

11.6 Development Trends

All future development will be affected by thunderstorms, high winds, and Aajl.plannecexpansion
should also take into e¢wsiderationclimatechange, whichcanincreasethe duration, frequency, and
intensity of theseevents The ability to withstand impacts lies in souadd-use practices and consistent
enforcement of codes and regulations for new construction. There adenelopments planned in

areas especially susceptible to thunderstorms, higid, and hail events. Teller County has adopted the
2015 IBC and is well equipped to deal with future growth and the associated impacts of thunderstorms,
high wind, and hail evest

11.7 Issues
Important issues associated with thunderstorms, high winds, aiicelants in Teller County include:

9 The dder structuresin the Countyhavelow or nobuildingcode standard, compared to more
modern buildings designed after more stringent codese written. Therefore, hese structures
are morevulnerable tosevere wether events

9 The County and its partners must evaluttteir power supply edundandes.

The capacity for backup power generation is limited.

9 Identify and recognizisolated popul#ion centers.

=
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12.1 General Background

Epidemics of infectious diseases are occurring more often,
spreading faster and further all over the world. Diseases

that arehappering are bothnewly discovere@dnd re
emerging(World Health Organizatiqr2018). br example,

Sevee Acute Respiratory Synaime (SARS) was unheard of

before 2003, and an outbreak of the plague occurred in
Madagascar in 201(fVorld Health Organization, 2018).
Diseases very rarely disappeand new ones are
continually being dscoveredWorld Health Organization,
2018).Magnifying vulnerability to both newlgiscovered

and reemerging diseases are new strains of pathogens anc

anti-vaccination movement8NVorld Health Organization,

2020.

Qutbreaks may occuperiodically(e.g., hfluenzg and can

be rare but result in severe disease (e.g., meningococcal
meningitis), occur after a disaster (e.g., cholera), or occur

due to an intentional release of an agent (e.g.,

bioterrorism). Agents causing outbreaks can be viruses,

bacteria, paasites,fungi, or toxins, andn many cases,
spread by peopleOther forms of spreading are
contaminated food or water, healthcare procedures,

animals, insectsand other arthropods, or directly from the

environment. An individual may be exposed by bréadh

eating, drinking, or having direct contact. Some agents hav
multiple means of spreading, while others are only spread

person to persorfWorld Health Organization, 2020

In 2019, the novel coronavirus (COVIB) began spreading
from the city of Wuha in Hukei province, China. The World

Health Organization received information a case of
pneumoniawith an unknown cause, suspected of

originating from the Huanan Seafood market. By January
12, 2020, China shared the genetic sequence of CO¥.ID

As onJune 172020, COVID 19 was a global pandemic
affecting at least 188 countries, 12 countries reported

having no cases. Over 8.3 million people have been infecte

worldwide, with a death toll of more than 448,0QCGenter

for Disease Control, 2020 b.)
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DEFINITIONS

Clusterc An aggregation of cases

grouped in place and time that are
suspected to be greater than the
number expected.

Endemicg Refers to the constant
presence and/or usual prevalence
of a disease or infectious agent in a
population within a geographic
area.

Epidemicg An increase, often
sudden, in the number of cases of 8
disease above what is normally
expected in that population in that
area.

Hyperendemic; Persistent, high
levels of disease occurrence.

Outbreakc The same definitionfo
epidemic, but is often used for a
more limited geographic area,
jurisdiction, or group of people.

Pandemia; An epidemic that has
spread over several countries or
continents, usually affecting many
people.

Sporadicg Refers to a desase that
occurs infrgiuently or irregularly.

Medical Countermeasureg life-
saving medicines and medical
supplies that can be used to
diagnose, prevent, protect from, or
treat conditions associated with
chemical, biological, radiological, o]
nuclear threas, emerging infectiosl

disease, or natural disaster.
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12.1.1 Potential Damage from Epidemics

Epidemics can spread more widely and quickly than before, potentially affectingyeater numbers

of people, having a significant impamt the economy of the affected communitgnd spilling over into

the global economydlisrupting travel, tradeand livelihoods. Local outbreaks can overwhelm medical
facilities, and a pandemic could jeopardize essential community services by causing critical positions to
go unfilled.

Essentiapublic services such as health care, Eviorcement, fire and emergency response,
communications, transportation, and utilities could be disrupted or severely reduced. The length of the
epidemic or pandemic would stress societal systems and local and outside resources.

Disease outbreaks ctiidso be associated with bioterrorism. Bioterrorism is the intentional release of
viruses, bacteria, or other germs that can sicken or kill people, livestock, or crops. These types of attacks
are highy consequential and caresult in high mortality rags. Six potential agents could pose the

greatest threat to the aredncluding anthrax, botulism, plague, smallpox, tularemia, and viral

hemorrhagic fevers.

12.1.2 Teller County Hazard Profile

In the Stateof Coloradothe vaccinecompliance rate foall schoolsandchildcare centers is 92.52
percent. Teller County has a highmarcentag of student vaccine exemptions. Data for the 2018/2019
school year from the Department of Public Health and Environr(2019)shows an average fully
immunized rate of 90.6 percentff all 344 students in the Cripple Credlctor REL School District and
90.9 percent for all 2,241 students in the Woodland Par2 ISEhool District.

In REL, the highest exemption rate is for tialap vaccine at 10.7 percent. Trailing close behindlis p
andthe measles, mumps, and rubella vaccines at over 9 peffoettoth. In RE2, the highest

exemption rate is for the Varicella vaccine at 6.1 percent. These high exemption rates contributing t
low immunization coverage rates are below the recomigethimmunization percentages necessary to
allow for herd immunity in the community.

12.1.3 Hazard Ranking

The HMCcompleted a hazard ranking survey during the Teller County 2020 HMP update process for a
range of hazareelated factors based on most likely sceinar definitions of the hazard ranking factors
arein Tablel2-1 and Appendix CWhen compared against the other hazards included in the 2020
hazard ranking survey, epidemics ranked as the numberd kazard.

Tablel2-1

Hazard Ranking Output

Magnitude | Frequency Onset Duration Perceived
(1=lowest, | (1=lowest, | (1=slowest, | (1=shortest, | Changein | Average Rank
5=highest) | 5=highest) 5=fastest) 5=longest) Risk

2.00 1.00 3.33 5
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12.1.4 PastEvents

TheCenter for Disease Control (20a() reported thehighly contagious measles virus, which was
declared eliminated in 2000, has started teamerge throughout theJ Swith cases confirmed in 31
states, including Colorado. There were over 1,200 nages of the measles virus in 2019 compared to
375 new cases 2018. Colorado only experienced one case of measles in(@0lbdado Department

of Public Health and Environmer020)

During the time of this plan update, the world was still experieg¢ire COVIE19 pandemic. This
respiratory illness spreads froperson to person. On March 26, 2020, the Governor ordered all
Coloradans to stay home until April 26. As of June 20, 2B8@ olorado Department of Public Health
and Environment (2020) state@olorado is now under a safer at home ordeeaning much of
Colorado is open with restrictions to prevent the spread of C&ldlDeller County experience2P5
confirmed cases anfbur deaths as oDctober 27 2020(ColoraddDepartment of Public Health and
Environment, 2020)There are two FEMA declarations relat® COVIEL9 for theCounty DR 3436 and
4498.

12.1.5 Location

All of Teller County is susceptible torhan health hazards and epidemitstectiousdiseases can cause
exposure to theCountyfrom outside the local regiorResidents who travel or commute can bawe
exposed and bring diseases back into @munty It ischallengingo map the extent of amutbreak or
epidemic.

12.1.6 Fequency

Due to increased air travel, commuteesd population growth, the probability of an epidemic or
outbreak occurring is growing. &tirequency obutbrealksis difficult to establish, dependingainly on
unique circumstanceausrounding the outbreak and expansion into epidemics and eventually
pandemics. Its reasonable to expeein epidemic or pandemic to occur once evey years.

12.1.7 Severity

The severity of a disease or epidemic varies from individual to indivityailcally, vulnerable
populations (specifically young children and elderly adults) are more susceptible to acquiring
communicable diseases due to immune system challengegapabilities. In general, severity depends
on the pathology of the disease, thedth of the individual, vaccinations, and availability of treatments
for symptoms or curing the disease.

12.1.8 Warning Time
Warning time for public health risks varies from wfleours or days to a few months, depending on the
illness and outbreak.

12.2 Cascading Ipacts/Secondary Hazards

Themost considerablsecondary impact caused by an epidemic or pandésitie economyA

reduction in workforce and labor houcen have a seere effect onbusinessesgovernment agencies,
and nonprofit organizationsWith a redwced workforce, there may be transportation route closures or
supply chain disruptions, resulting in a lack of food, water, or medical resources. Aimothenseand
costlysecondary impact would be fear or stigma, which may result in isolation or social unrest.
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Hospitals and public health facilities maceive @ unmanageabl@umberof patients including those

with the disease anthoseconcerned about havingontracted . Medical workers will become sicknd
staffing shortages of professional medical personnel can occur. There is a potential for shortages and
increased competition for medical supplies; this may lead to a controlled system where all sapplies
monitored closely and prioritized. Finally, the disease may mutate, rendering cures and research
unusable and contributing to the previously identified secondary impacts.

12.3 Potential Impacts from Future Climate Conditions

Future climate conditions and ntnued impiovement of the ability to travel will contribute to the
development and spread of diseases. Overall warmer temperatures and changing conditions in
precipitation can contribute to the spread of certain diseases. Diseagging mosquitos can stive

longer, transmitting viruses more effectively. The Zika Virus outbreak occurred during the warmest year
on record at the time. Waterborne diseases, such as cholera, are becoming more common as waters are
increasing in temperature.

12.4 Exposure & Vulnerdty

12.4.1 Populdion

All residents and visitors in tHéountycould be susceptible to the effects ardpo®d to infectious

disease. Anassie outbreak or epidemic could havedevastatingmpacton the population. Those with
comprised immune systems, childrendividuaé that are socioeconomic or health disadvantaged, and
individuals with access and functional needs are considered some of the most vulnerable to diseases.

12.4.2 Property
Epidemics, pandemics, and diseases would not have a significant measurable impact oryproghert
County

12.4.3 Critical Facilities

Health care facilities may reach capacity and become inundated with people. Early identification of
shelters, alternate treahent facilities, isolation capacity, and methods to expand resources can help
health care failities and governments cope with an epidemic. Epidemics and pandemics would not have
a significant measurable impact on the physical condition of critical fasilitr infrastructure of the

County

12.4.4 Environment

Epidemics and pandemics would not havegm#icant measurable impact on the environment in the
County If travel restrictions or stay at home orders are in place, there mantmpportunity for the
environment to experience a temporary break from negative human impacts such as littering and
greenhouse gas emissions. The environment may be vulnerable to toxic algae bloabwy&average
temperature waters.

12.5 Development Trends

The potential for an epidemiar outbreak is not likely to slow expected growth in the County. The
possibility of restriting travel to, from, and within th€ountycan strain and temporarily negatively
affect the tourism industry, which can lead to small businesses closing ifraitlasailable. Travel
restrictions related to epidemics or pandemics could have economisecprences that lagar beyond
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