CONTENTS

VOLUME I

Page
SECTION 1 INTRODUCTION ..ottt ettt sttt sttt et bbb st e e sbaeseeeseee e 1-1
BACKGIOUNG.......c. e e e st e e snee e et e e e nanae s 1-1

DMA 2000 Origins-The Robert T Stafford Disaster Relief and Emergency
ASSISEANCE ACL ..ttt ettt et b e et se et b bttt saeenees 1-1
Organizations Involved in the Mitigation Planning Effort ............ccccoeviicveeiieene 1-2
Multiple Agency Support for Hazard Mitigation...........ccccveveeieeeveeesiieesie e 1-2
(@070 = o o SRR 1-6
GoalsS aNd ODJECLIVES.........oeei it et e e srae e e s naeae e 1-6
HEZards Of CONCEIM.......coiiiiiei ettt et ae et e ae e sa e saeas 1-6
Plan Integration into Other Planning Mechanisms ..........ccccvviveveeveeenceevieeseee e 1-6
Implementation of the 2007 Plan ..........ccooiceee e 1-6
Implementation of the Planning ProCESS ...........oieiiee e it 1-9
Benefits of Mitigation Planning.........cccccuvevenieiiiieesie e e 1-9
Organization of this Mitigation Plan..........ccccccevvieiiierien e e 1-10
SECTION 2  PLAN ADOPTION ...ttt sttt ettt ettt e e e sneesnee e 2-1
OVEIVIBIW ..ttt ettt ettt et e h bttt e st s e b e e ae e sae e eb e sbeesbeenbeesbeebe e b s 2-1
Plan Adoption by Local Governing BOGIi€s.............ccooeevieeeiiciee e 2-1
SECTION 3 PLANNING PROCESS.......ccii it eie ettt sttt steeste e nae e eeenaesneesneenns 31
L gLi ol [FTox 1 o] o O SRURTRUSRRPRT 31
Hazard Mitigation in Broome County — Preparing to Plan..........ccccceveie v, 32
Planning Partnership — Organization and ACHVItY ........cccvervie e i e 33
Organization of Planning PartNership .........ccceeeieeeieesie s e 33
Planning Partnership ACHVITIES........cccueeriiiie et e 37
PartiCipation IMEITTX ....cveeeeiciee et e e e e s et e e et e e s ennae e e s snneeeennes 3-8
Stakeholders Involved in Mitigation Planning ...........ccccceeeceeeviieeccceeesciee e, 311
Municipal and Local INVOIVEMENL .........ccoiieieiiiiie i 313
Federal, State, County and Regional Agency Involvement...........ccccoccveeeevineeens 3-16
Public Participation — Citizen INVOIVEMENL ..........cccoecveiiee i 316
Coordination with Existing Planning Efforts and Programs............ccccocevvceeiiienccieene, 321
Hazard Mitigation Grant Program .........cccccceeeieeineesieesieesseessee s esiee e seee e 321
National Flood INSUranCe Program ........c.ceeceriieeisiesieesieesee et see e 321
Community Rating System (CRS) .....cuvvivieiieiieecses e see st 322
Integration of Existing Data and Plans Into Mitigation Plan...........ccccceeeveee e, 3-23
oo [ B - PSP 323
Federal and SEALE DataL..........couveeeiiiiiieiie ettt 3-23
Review of Existing Reports and Plans ...........cceeoieeeeiiee e 325
Continued Public INVOIVEMENE.........ocoii e e 3-27
SECTION 4  COUNTY PROFILE ...ttt sttt st en e e e s 4-1
General INFOMMELION .......ooiiie ettt e e e e snee e 4-1
01V o= IS =11 o T P 4-1
Population and DemMOGraphiCS ........c.uureiiieee e se e tee s e e s e e snre e et re e e sane s 4-8
General Building SLOCK ......cc.uviiiiiie e 4-13
Land Use and Population TrendsS..........cccveeeiieeeeiieee et e e 4-20
DMA 2000 Hazard Mitigation Plan Update — Broome County, New York TOCA1

T'h February 2013



CONTENTS (continued)

Land USE TIENAS. ......eeiieie ettt ettt e et 4-20
POPUIELION TIENAS .....cccieiee ettt et e s st ae e et e e enae e e s nnraeeans 4-26
Future Growth and DevelOpmENt..........ccooveeeicieie e 4-29
CritiCal FACHTIES ..ot et 4-32
Essential FaCilitiEs.........oiiiiiiei e e 4-32
TranSPOralioN SYSLEIMS........cieiiiee e e e e et r e e ee e s sanee e e nnreeeesnnes 4-53
Lifeling ULility SYStEMS.......ccciveiiiiciee ettt 4-56
High-Potential LoSS FaCilitieS.........ccveiiieiiieiie s 4-73
Other Facilities (User DEfiNed).........eeeicieeeiiiie e 4-78
SECTIONS RISK ASSESSMENT ...ttt sttt sttt e teeste e nneeeeenaeeneeenee e 51
5.1 Methodology and TOOIS.......ccceeveeciii e 511
5.2 Identification of Natural Hazards of CONCErN..........coocieiiiiiieniiie e 5.2-1
5.3 HAZard RANKING ......veeeieeeieieeciee e cieeesieeseeste s see e steeesae e see e s e snnaesnnessaeesnneennsee s 531
Hazard Ranking MethodolOogy ..........cccoeeiiieei i 531
Probability Of OCCUITENCE........ccoceie e raee e 531
7ot PSPPSRI 531
RiISK RANKING VAIUE ......eeiiieieciee ettt st nre et 532
Hazard Ranking RESUITS.........ccoiiiiei e 5.3-2
Hazards Profiles and Vulnerability ASSESSMENt .......ccvevveriiieiie e 5.35
5.4 Hazards Profiles and Vulnerability Assessment..........c.ccovvviiviiiiiiiieie e, 5.4-1
L3 I = oo o S 54.1-1
5.4.2 SeVere WINTEr SEOMM...cooviiiiiieiee ettt e 54.2-1
L3 T oo o | RS PR 54.3-1
5.4.4 SEVEIE SLOMMN ...oiiiiieiieiet ettt b e ra e sr e s 5.4.4-1
545 Earthquake.........c.oieiii 54.5-1
5.4.6 EXIreme TEMPEIAIUIE ......ccoiieeeeiieeeesieee e eiee s sieee e sste e e s sieeeesnreeesseeeeenes 54.4-1
SECTIONG6 MITIGATION STRATEGIES.......cooi ettt e 6-1
Background and Past AcCOMPliSHMENLS...........coveiiiiieeiiee e 6-1
General Mitigation Planning APProach..........ceeiceeeiiciei i ee e 6-2
Guiding Principle, Mitigation Goals and ObjeCtiVES ..........cceevvcieeeeiiiee e 6-3
Capability ASSESSIMENT ......eeveiciieee it cee e ree e e s seee e e e e e s stae e esre e e s earaeeeanneeeaas 6-7
Identification, Prioritization, Analysis and Implementation of Mitigation
X o (0] 0 SRR 6-8
SECTION7 PLAN MAINTENANCE PROCEDURES..........cccoiiiiiieiereeee e 7-1
Monitoring, Evaluating and Updating the Plan............ccccevevce v 7-1
1Y/ 1 o T o SR 7-3
EVAIUBLING. ..ot et e e st ee e e st e s st e e e e re e e e nae e e e nnnaeeennes 7-3
L 0T = oo USSR 7-5
Implementation of Mitigation Plan Through Existing Programs............ccccceceevvveeennnnen. 7-6
Continued PUbliC INVOIVEMENL..........ooiieie e 7-0
ACRONYMSAND ABBREVIATIONS. ... .ottt st s AC-1
GLIOSSARY .ttt et h b bbbt b Ee e bt b e e nE e e a bt b e e be e Eeeat e et et eabeeneenane e GL-1
REFERENGCES...... .ottt ettt sttt s ettt et e te e st e eeemteeaeeseesaeeemeestaesseeeseenneeseeenseenneanee R-1
DMA 2000 Hazard Mitigation Plan Update — Broome County, New York TOC-2

-'t February 2013




CONTENTS (continued)

VOLUME I
Page
SECTION8 PLANNING PARTNERSHIP ...ttt 81
BACKGIOUNG........ oo e et e e snee e et ee e e enane s 8-1
The Planning PartNership........c.ueeiieeie et e st e et e e en e e s nneee e 8-1
Initial Solicitation and Letters of INTeNt..........ooceeiieiiiiin e 81
Planning Partner EXPECLatiONS.........cccveivieiiee e siee e see e seeesee e e sneesneas 8-2
Jurisdiction ANNEX TEMPIALES .....cccccuveeeicieee e st e e 8-2
LAY L0 5 1o o P R 8-2
BeNefit/COSE REVIEW .....ooeiiiiieii et e e 8-3
Completion of the Planning PrOCESS.........ccoivuieeiiieieiiiie e ce et ee e svae e 8-3
SECTION9 JURISDICTIONAL ANNEXES. ...ttt 9-1
9.1 BroOmME COUNLY ..eeeeiiiiiiiieee sttt e e s esstiie e e e e s et eee e s st baeeeeeessabbeeeeaesessnsrneeeeesnns 9.1-1
1 I Ko VY ol =T G R 9.2-1
9.3 City Of BiNQGNamMEON .......ccciiiiiieiii e e e e e e 9.3-1
9.4 Town Of BINGN@MLON.........cciiiiiiiiicce e 9.4-1
9.5 ToOWN Of ChENANGO ....ceeiiieie ettt e e s 9.5-1
9.6 TOWN Of COIESVIITE ..ot e 9.6-1
9.7 TOWN OF CONKIIN.....cotiiitiiiese e et ee e 9.7-1
9.8 Village of Deposit (not participating-included in Delaware County Plan) ........... 9.8-1
9.9 TOWN Of DICKINSON ....ccciuiiiieiiiie e e e et e e snre e et ae e e ennee s 9.9-1
9.10 Village Of ENAICOLL........ccceeiieiiiiieee e ee ettt e e s 9.10-1
9.11 TOWN OF FENEOMN ...ttt st e s e s 9.11-1
9.12 Village of JONNSON CitY.......ccceiiiieiieeiee e srtie e etee st e e 9.12-1
9.13 TOWN Of KITKWOOC .......eiuieiiieieeiie ettt e 9.13-1
.14 TOWN OF LIS .ttt et bbb 9.14-1
9.15 Village Of LiSI€...ceeee ettt et 9.15-1
9.16 TOWN Of MAINE.......eii et cceie et et e e snaae e e nnr e e e enees 9.16-1
9.17 TOWN Of NANLICOKE. ........ueieiieieeeiie sttt e et e e e 9.17-1
9.18 Village of Port DICKiNSON..........ccoviviiiiiiie i e e s e e srieee e, 9,18 -1
9.19 Town of SANfOrd. ........cceveiiiieeeciec e e e e D191
9.20 TOWN Of THANGIE. .veeieeieeetieeie et e e e e e et e e e e e eenens 9.20-1
9. 22 TOWN OF UNION. ..ttt et bbb e n s 9.21-1
9. 22 TOWN OF VESIAL. ...ttt e 9.22-1
9.23 Village of Whitney POINL. ........cccvviiriiie et 9.23-1
.24 TOWN OF WINASOL . ......eeitiiiieiieertee sttt e 9.24-1
9.25 Village of WINASOL. ........vviiiiiie ettt e e e et e e 9.25-1
DMA 2000 Hazard Mitigation Plan Update — Broome County, New York TOC-3

-'t February 2013



APPENDICES

Applicable Federal and State Regulations
Sampl e Resolution of Plan Adoption

Public and Stakeholder Outreach

Mitigation Catalog

Federal and State Mitigation Resources
Jurisdictional Annex Template and Instructions
FEMA Guidance Worksheets

Public Survey Results

Meeting Documentation

Sample Letter of Intent

CTIEOTMMOO®>

DMA 2000 Hazard Mitigation Plan Update — Broome County, New York
-'t February 2013

CONTENTS (continued)

TOC-4



—
&

CONTENTS (continued)

TABLES
Participating Jurisdictions in Broome COUNLY ...........ceevviueeeiieeesiiieeesseee e eie e 1-2
FEMA Local Mitigation Plan Review CrosswalK...........cccevceiierieeiiie e e ssee e 1-6
Mitigation Plan Update SUMMary ... ......cveiuie it e e e e e e veen vevieens 1-7
Participating Broome County JUriSAiCONS .........ccveviieieeenie e sree e s e 31
Planning Committee Members (Municipal Representatives and School District Members
L0 0] Y TSR SUPRSI 35
Steering CommIttee MEMDENS .........ooiiie e 3-6
Summary of Planning OULrEaCH ..........cccuieiiie e 37
Participation Matrix/Official Planning Meetings ........ccccccvevvveeeiiciiee e ciee s 3-10
Broome County Stakeholders. ..........cc. v 312
Broome County Floodplain AdMINIStIators ........ccueveeeeeveeiiiee e esee e see e 322
Record Review (Municipalities) - Record of the review of existing programs,
policies, and technical documents for participating jurisdictions (al) ..........cccccoevvee. 325
2012 Broome County Land USB........cuevieeiieeciie e esee ettt sae s sneas 4-8
Broome County Population Statistics (2010 and 2000 U.S. Census).........ccccveeeevvveeenee 4-9
Building Stock Count and Replacement Value by Occupancy Class...........cccccevvveenne 4-15
2010 Economic Census for Broome County, New Y Ork........cccocovevivevieenieesieesnnennns 4-21
Properties within the Special Flood Hazard Area. ..........ccccovveveveiceecceese e 4-24
Local Zoning in BroomMeE COUNLY ........ccoeiieieriieeeieeeseeesteeesteeseeseseeesseeesseessnneesseeennns 4-27
Broome County Population Trends, 1950 t0 2010..........ccccovveiererieerieenee e 4-29
2010 Census: PUBIIC LAW 94-171.......cooieieieeieee et st 4-30
New Development/ Potential Development by Municipality (TBA) .....cccoeecveeeviieens 4-32
Emergency Operation Centersin Broome COUNLY .........ccueeeiieeeiiiieeciieeeseiieeessieeeens 4-33
Police Stations in BroomMe COUNLY .........cccueeeiiiieeiiiieieesteeeessieeesseeeessreeessseeeesnrnneeens 4-34
Ambulance Squads in Broome COUNLY..........ccueeiiiireeiieeesiieeestiee e eseeeeesnee e sneee e 4-35
Fire Stations in Broome COUNLY ..........uuieiiieeeiiieeeesiieeessteeeesieeessnsreessteeessseeeennsneeeens 4-35
Medica Facilitiesin Broome COUNLY.........cccovveeiereiieeseeestiee e eseeeseeesre e seeeesneeennns 4-39
Shelter Facilitiesin Broome COUNLY ........cccueeiieeriirerieesieesieeseeeseesseeesseessseesnseesnns 4-41
Sheltering Agreements in Broome COUNLY .........coiiuvereeiieeseeeiieesieeesieessseeseeesneeesnns 4-41
SChoOIS IN Broome COUNLY .......ccouieriieiiee sttt se e e e s te e sn e enae e snee e 4-49
Collegesin Broome COUNLY ........cureriueeiieesiieesreeseeesteesseeessteessseesseesssseesssesssnesssseesnns 4-51
Senior FacilitieSin Broome COUNLY .........cccvereeiiiereiiieeesieeeesiee e e ssieeeesnre e e snnaeeesnnees 4-53
Transportation Facilitiesin Broome COUNLY...........ccocueeeiieeeeeiieeecseeeesveee s seee e 4-55
Public Works Facilitiesin Broome COUNLY .........ccueverueerereiieeseeeseeeseeessieeseeesseeesnns 4-56
AIrportSin BroomMeE COUNLY ........ceeiiiieeiiieeeestieeesiieeeestieeesraeeentte e s ssaseeeesnneeesnnaeeesnees 4-56
Potable Water Facilitiesin Broome COUNLY ...........cceeeviieeeiiieeesiireeesieee s siieeessvnee e 4-58
Sewer Plantsin BroOmME COUNLY .........eciieeiieeiiee e esieesiieesreee e e sae s saeesneesnnessnnee s 4-65
Sewer Pump/Lift Stationsin Broome COUNLY..........ccociveiieeieeeiieesieesie s seee s 4-65
Communication Facilitiesin Broome COUNLY............cccveiiceeeeiiireeiseeeesireeesseieeeseeens 4-68
DamSin Broome COUNLY .......cceiueeiiieiiiersseessieeesteeeseeesseeesseeesnesessesesseeesssessssesssseesnns 4-76
Floodwalls and Levees in Broome COUNLY ...........cocveeeeiiiereeiieeesiieeeesieeessveeeesnenneeens 4-79
User Defined Facilities in Broome COUNLY..........ccocieeeiiciereciieee s siieeeeieee s sreeeessvnee e 4-80
DMA 2000 Hazard Mitigation Plan Update — Broome County, New York TOC-5

February 2013



CONTENTS (continued)

5.2-1 Identification of Natural Hazards of Concern for Broome County, New York............ 5.2-3
531 Probahility of Occurrence Ranking Factors...........ccovveiiieee it 531
5.3-2 Numerical Vaues and Definitions for Impacts on Popul ation, Property and

o0 00 0V RS 5.3-2
533 Probability of Occurrence Ranking for Hazards of Concern for Broome County ....... 532
5.34 Impact Ranking for Hazards of Concern for Broome County ...........ccccceevveeeviveeeenee 534
5.3-5 Totd Risk Ranking Value for Hazards of Concern for Broome County.................... 5.35
5.3-6 Hazard Ranking Results for Hazards of Concern for Broome County............cccccve..... 5.3-5
54.1-1 Flooding Events Between 1903 and 2012 ...........cccoocveeeeeieeeisieee e e e eveeeesnieee s 54.1-14
5.4.1-2 USDA Disaster DeSIgNatiONS........cccuveeiereiireiieestieessieeseeesseesseessseessseessseesssessnns 5.4.1-24
5.4.1-3 Ice Jam Eventsin Broome County between 1900 and 2012.............ccccceeeeeveeeenee. 5.4.1-26
54.1-4 Occurrences of Flood Eventsin Broome County, 1956 - 2011 ............cccceeevvveenne 54.1-31
5.4.1-5 Projected Seasona Precipitation Change in Region 3, 2050s (% change) ............. 5.4.1-32
5.4.1-6 Estimated Broome County Population Vulnerable to the 1-Percent and 0.2-Percent

Flood Hazards (2010 CENSUS) ......cccccuveeeiieeeeiiieeesiteeeeseteeessteeeeesseeessnnneesnneeeeesnnns 5.4.1-38
5.4.1-7 Estimated Population Displaced or Seeking Short-Term Shelter from the 1% and

0.2% Annual Chance Flood EVENES..........ccoiiiiiiie e 5.4.1-39
5.4.1-8 Area Located in the 1-Percent and 0.2-Percent Annual Chance Flood

BOUNGAIES......coiiiie e e e e e et e e et e e e s sanee e e nreeeesnnes 54.1-41
5.4.1-9 Estimated General Building Stock Exposure to the 1-Percent and 0.2-Percent

Annual Chance FlO0d EVENES. .......c.coiiiiiiiieie et e e e 5.4.1-42
5.4.1-10 Estimated General Building Stock Potential Loss to the 1-Percent and 0.2-Percent

Annual Chance FlO0d EVENES. .......c.coiiiiiiiieie et e e e 5.4.1-43
54.1-11 NFIP Policies, Claims and Repetitive LOSS StatistiCS.......covvvvevivevieeiiie e, 5.4.1-45
54.1-12 Critical Facilities Located in the 1-Percent and 0.2-Percent Annual Chance Flood

Boundaries and Estimated Potential Damage ...........coevvceeeviiere e s 5.4.1-51
54.1-13 Estimated Debris Generated from the 1-Percent and 0.2-Percent Flood Events..... 5.4.1-56
54.2-1 NESIS Ranking CategorieS 1 - 5.....ccceeeiiiiee et ee s ser e e e e e 5.4.2-3
5.4.2-2 Broome County’ s Vulnerability Rating for Snow Storms. .........ccceceevevvvevieeviieennee 5.4.2-6
5.4.2-3 Broome County’ s Vulnerability Rating for Snow Storms..........ccceceveveeveniieennee. 5.4.2-6
54.2-4 Winter Storm Events Between 1950 t0 2012. .......cccvvieieiiiiieeniienee e 5.4.2-10
5.4.2-5 Projected Seasona Precipitation Change in Region 3, 2050s (% change) ............. 5.4.2-16
5.4.2-6 Generd Building Stock Exposure (Structure Only) and Estimated Losses from

Severe Winter Storm Eventsin Broome COouNtY............coccveeecieeeeiereeenveeesieneeens 5.4.2-19
54.31 Economical, Environmental and Social Impacts of Drought..........cccceeeveveevieenee. 5.4.3-2
5.4.3-2 PD S| ClassifiCatiONS.........coiiiiieiie ettt ettt seeeseeesaeenees 5.4.3-4
5.4.3-3 NDMC Drought Severity Classification Table.........ccccocveeiiciiiiiiee e, 5.4.3-4
5.4.3-4 Drought and Extreme Heat Events Affecting Broome County Between 1950

BN 2002 ... e bbb bbb reenes 5.4.3-10
54.3-5 Drought and Extreme Heat Events Declared by USDA .........ccooeeciieiicciee v 5.4.3-13
5.4.3-6 Projected Seasona Precipitation Change in Region 3, 2050s (% change) ............. 54.314
5.4.3-7 IMpPacts 0N the ECONOMY ........cviiiiiiie e 5.4.3-17
5.4.3-8 Projected Seasonal Precipitation Change in Region 3, 2050s (% change) ............. 5.4.3-19

DMA 2000 Hazard Mitigation Plan Update — Broome County, New York TOC-6

-'t February 2013



CONTENTS (continued)

54.4-1 HEI SIZE ... e 5.4.4-4
5.4.4-2 FUItaDamage SCalE.......ccccueeei ettt e et e e e s 5.4.4-5
5.4.4-3 Enhanced FujitaDamage SCale.........ccevviiee i 5.4.4-6
5.4.4-4 EF Scale Damage INiCALOIS. .........ccceeiieiiiee e seeeseeeste s e e seaeennes 5.4.4-6
5.4.4-5 The Saffir-SIMPSON SCAE........vvie i sree e e e 5.4.4-8
5.4.4-6 Wind ZoneSintheU.S. . ... e e 5.4.4-13
5.4.4-7 Severe Storm Events Between 1939 and 2012............cooeeveenenicenie e 5.4.4-23
5.4.4-8 Projected Seasona Precipitation Change in Region 3, 2050s (% change) ............. 5.4.4-30
5.4.4-9 Description of Damage CalegOriES........uueiuureiiciieeeiieeeerieeessreeeeseeeessreeeesnneeeeans 5.4.4-34
5.4.4-10 Estimated Building Replacement Va ue (Structure Only) Damaged by the 100-Y ear

and 500-Y ear Mean Return Period Hurricane-Related Winds for All Occupancy

L0815 5.4.4-35
5.4.4-11 Debris Production for 100- and 500-Y ear Mean Return Period Hurricane-Rel ated

WVINOS. .ttt ettt st eb e st sa e e e 5.4.4-39
545-1 o 10 g o= = T 5.4.5-3
5.4.5-2 Modified Mercalli INtensity SCale........cccvviiviiieiiiice e e 54.5-3
5.4.5-3 Modified Mercalli Intensity (MMI) and PGA Equivalents........cccccveveveveeviieennen. 5.4.5-4
5454 NEHRP S0il ClassifiCalions .........ccoueieeiieiie e s 5.4.5-9
5.4.5-5 Earthquake History in New York State, 1971-2012.........ccccccovevvvevieeviee e 5.4.5-18
5.4.5-6 Broome County Population Statistics (2010 U.S. Census) ......ccccvevveevveevveerenenns 5.4.5-25
5.4.5-7 Summary of Estimated Sheltering Needs for Broome County ............ccccceeevvveens 5.4.5-25
5.4.5-8 Estimated Population Displaced or Seeking Short-Term Shelter from the 500- and

2,500-year MRP Events per MUNiCIPality .......ccocvvveeiieeiiie e seeesie e 5.4.5-26
5.4.5-9 Estimated Number of Injuries and Casualties from the 2,500-Y ear MRP

EarthQUaKE EVENL ........eiiciee ettt e st 5.4.5-27
5.4.5-10 Buildings Located on NEHRP Soils Classed D and E in Broome County............. 5.4.5-27
54511 Example of Structural Damage State Definitions for a Light Wood-Framed

2 T o o SRS 5.4.5-30
545-12 Estimated Buildings Damaged by General Occupancy for 100-year, 500-year and

2,500-year MRP Earthquake EVENES .........ccvieiiiee e see e 5.4.5-31
5.45-13 Estimated Number of Buildings Damaged by Building Type for 100-year,

500-year

and 2,500-year MRP Earthquake EVENtS..........ccccoovivieice e 54.5-31
54514 Estimated Building Vaue (Building and Contents) Damaged by the 500- and

2,500-Y ear MRP Earthquake EVENES........cccouviiieniie et 5.4.5-32
5.4.5-15 Estimated Damage and Loss of Functionality for Critical Facilitiesin Broome

County for the 500-Y ear MRP Earthquake Event............ccccovvveven v veeerieesineens 54534
5.4.5-16 Estimated Damage and Loss of Functionality for Critical Facilitiesin Broome

County for the 2,500-Y ear MRP Earthquake Event............cccccovveviveii e 5.4.5-47
5.4.5-17 Estimated Utility Impactsin Broome County from the 2,500-year MRP Earthquake

Y 0| S 5.4.5-61
5.45-18 Estimated Debris Generated by the 500- and 2,500-year MRP Earthquake

BV BNES e 5.4.5-70
5.4.6-1 (== R T L= G T S 5.4.6-7
5.4.6-2 Adverse Effects of Prolonged Exposures to Heat on Individuas.........cc.ccevveeveeeee 5.4.6-7
5.4.6-3 Average High and Low Temperature Range for Winter Monthsin

BrOOME COUNLY ..eeiiiiiiiiiiiie ettt ee et e e sttt e e e e sb e e e e e e s stbeeeeeesssanraeeeeeesanns 5.4.6-10
5.4.6-4 Average High and Low Temperature Range for Summer Monthsin

DMA 2000 Hazard Mitigation Plan Update — Broome County, New York TOC-7

-'t February 2013



5.4.6-5
5.4.6-6
5.4.6-7
5.4.6-8

6-2
6-3

7-1
7-2
7-3

8-1
8-2

CONTENTS (continued)

BrOOME COUNLY ....cevieiiiesiiieeesieee et e sttt e s te e et e e st e e s s e e e e nte e e s saneeesnreeeennnes 5.4.6-11
MRCC Temperature Extremes — Broome COUNLY ..........cccvvveereeiiciireeeeeesnirneeeeens 5.4.6-11
Extreme Temperature Events between 1950 and 2012 ...........ccceeeeeeevciieecvineeens 5.4.6-13
USDA DeClared DiSASIENS ....cocueiiuee ettt sttt s 5.4.6-15
Projected Seasonal Precipitation Change in Region 3, 2050s (% change) ............. 5.4.6-16
Summary of Progress of Mitigation Actions for Broome County .........cccecevevveevneenen. 6-1
2006 Hazard Mitigation Plan Goals and Objectives Crosswalk ..........cccvevvvevceevineennen. 6-4
AgeNCIES/ SEAKENOIAEN'S.........eeeiieee e e e saaee s 6-8
Cost and Benefit DEfiNitioNS...........coceeiieriiiiiieiee e e 6-11
Mitigation Planning COMMITEE. ..........ueeiiiiec et e e e e 7-1
Planning Mechanism and Incorporation into Existing and Future Planning .................. 7-7
Existing Processes and Programs for Mitigation Plan Implementation...............ccceeuee.. 7-9
Participating Jurisdictions in Broome COUNLY ...........ceeiviereiiieeesiiieeesseee e seeeessneee e 8-1
BENEfit/COSE REVIEW. ...t 83
DMA 2000 Hazard Mitigation Plan Update — Broome County, New York TOC-8

February 2013



CONTENTS (continued)

FIGURES
Figure
1-1 Broome County Mitigation Plan ATEa..........ccoccuveeiiieeei e e ecieee s sttee st ee e sraee e nreee e 1-4
1-2 Broome County Hazard Mitigation Planning ProCeSs...........ccccvevvcvveeiiieeesiciee s 1-13
31 Screenshot of the Hazard Mitigation Plan Link on the Broome County Government

LTS 15 1 (= USRS 3-19
3-2 Screenshot of the Broome County Hazard Mitigation Plan Public Website................. 3-20
4-1 Broome County, NEW Y OrK .......cuoeiiiiiie ettt e et e e 4-3
4-2 Drainage Basins of New YOrK State.........ccceeviiiieiiiiee e 4-4
4-3 Watersheds of Broome County, NEW Y OrK ........cccvecuiriiieiiee e eee e 4-5
4-4 Change in Land Use in Broome County, 2006 t0 2012............cccceeiviieeeeiiieeesiieeessieeens 4-7
4-5 2012 Land Usein Broome COUNLY .........ceeiiiireiiiieeesiireeesieeeesee e e s sieeeesnneeessnseessnnneeenns 4-8
4-6 Distribution of General Population for Broome County, New YOrK..........cccocceevvenne. 4-11
4-7 Distribution of Persons over the Age of 65 in Broome County, New York................. 4-12
4-8 Distribution of Low-Income Population in Broome County, New York ............c........ 4-13
4-9 Distribution of Residential Building Stock and Vaue Density in Broome County ...... 4-18
4-10 Distribution of Commercial Building Stock and Exposure Density in Broome

1011 1Y EPPTOUPPRRPN 4-19
4-11 Distribution of Industrial Building Stock and V alue Density in Broome County......... 4-20
4-12 Transportation Corridors of Broome COUNLY .........ccueeveriiieriieeeneeerieeeseesseeeessneenneens 4-23
4-13 FEMA DFIRM Changesin Broome County, Preliminary .........ccccoevevcveveeciee s, 4-25
4-14 FEMA Buyouts in Broome COUNLY ..........cccuriiereiererieesteeesieeeseeesesesseeesssessnsessnseesnns 4-26
4-15 (0018017270 (<1740 41 s o RS 4-27
4-16 Broome County Population Change, 1950 t0 2010.........ccccovveeiererieeerieeniee e e 4-28
4-17 Planned Development in Broome COUNLY ...........ccocveeeriiieresiieeesiiieeesieeeesveeeesnvneee e 4-32
4-18 Essential FaCilitiesin Broome COUNLY ..........coicuueeiiieieiiiieeesisieeessereeesieeessneeeesnrnneeens 4-38
4-19 Shelters in Broome COUNLY .........ccuueeeiiieee e e cie e s see e este e see e e s stae e e snnee e e s nnaeeeennees 4-40
4-20 Schools and School Districts in Broome COUNtY ..........ccccceeeiiiereeiieeeesieeesseiee e e 4-48
4-21 Senior FacilitieSin Broome COUNLY .........cocvereiiiieeeiiiieeeieeeesieeeessineeesnnee e e snneee e snnees 4-54
4-22 Transportation FacilitieSin Broome COUMLY ..........ocueerererersieeesiesesiereseessieeesseeesseeens 4-55
4-23 Sewer DistrictSin Broome COUNLY.........cvevueeiieeiieeseesieesiieeseeesee e seeessee e e snseesnns 4-64
4-24 DamSin Broome COUNLY .......cceiueeiieeerieissieesseeeesieeenseeessesessenesseeessesessseesssesssnesssseesnns 4-75
54.1-1 [ a0 o o] T o SRS PR 54.1-2
54.1-2 Number of Ice Jam Incidents on New Y ork State Rivers (1875 —2007) ................. 5.4.1-9
54.1-3 Presidential Disaster Declarations for Flooding Events, 1953-2010............c.c........ 54.1-12
54.1-4 Historic Ice Jamsin Broome COUNLY.........cccueveverieeiieeseeesieesieeseseesnveeseeesseee s 5.4.1-24
54.1-5 Projected Rainfall and Frequency of Extreme StOrmS..........cccveeevieeeeiciieeciieneens 5.4.1-32
5.4.1-6 Broome County DFIRM 1-Percent and 0.2-Percent Flood Zones............cccccuee.... 5.4.1-36
5.4.1-7 NFIP REPELtiVE LOSS ATEBS.....cccvvieieieesieieiieesteestie e stte e sieeesaeesae e srseesnteesneeessee e 5.4.1-46
5.4.1-8 2011 USDA Assistance to Agricultural Producersin Broome County .................. 5.4.1-47
5.4.1-9 Flood Inundation in the NY SEG Service Area from the 2011 Flood Event........... 5.4.1-48
5.4.1-10 Comparison of the Q3 and Preliminary DFIRM Hazard Areas.........cccoccvevvveninenne 5.4.1-58
54.1-11 Potential New Development and Flood Boundaries............coocvveeeiiereeiciieecvineeens 5.4.1-59
5.4.2-1 Annual Mean Snowfall withinthe Eastern U.S. ..o 5.4.2-4

DMA 2000 Hazard Mitigation Plan Update — Broome County, New York TOC-9

-'t February 2013



CONTENTS (continued)

5.4.2-2 Annua Snowfall Normals for New York State, 1979-2009.........ccccceveerirneeneennnns 5.4.2-5
5.4.2-3 Average Number of Hours Per Y ear with Freezing Rain in the United States......... 5.4.2-6
5.4.2-4 Presidential Disaster Declarationsin New Y ork State from Winter Snow Storms and

Blizzards (1953 t0 AUQUSE 2007) .....eeeiieeriieeiieecieesteesieesar e ssteesreesneeeereesnreesnree s 5.4.2-8
5.4.2-5 Presidential Disaster Declarationsin New Y ork State from Ice Storms

(1953 10 AUGUSE 2007) ...c.veeeeeeeeeeeieeseeeseesieeseeeseeesteenteeseeeneeesaeesteseeaneesneesneesseenneesees 5.4.2-9
54.3-1 Climate DiviSions of the U.S. ........cooiiiii e 5.4.3-6
5.4.3-2 Climate DiviSIONS Of NEW Y OFK......cccicuiiiiiieie et e e et 5.4.3-7
5.4.3-3 NY SDEC Drought Management Regions of New York State.........ccccccveveeviveenee. 5.4.3-8
5.4.3-4 Wildland Urban Interface in Broome COUNLY .........ccvviueeirierinieeiseeseeeieeeniee e 5.4.3-16
54.4-1 Wind Speeds and Storm Track for the 100-Y ear Mean Return Period Event in

BrOOME COUMLY .....eviiieeies it sieee s st e sttt e st e e st e s se e e e s te e e s snnte e e snteeeennneeas 5.4.4-9
5.4.4-2 Wind Speeds and Storm Track for the 500-Y ear Mean Return Period Event in

BrOOME COUNLY ..ueieiiiiiiiieie ettt e e sttt e e e s st e e e e e s sbbaeeeeesssanraeeeeeesann 5.4.4-10
5.4.4-3 Annua Frequency of Hailstormsinthe U.S...........cccco e, 5.4.4-11
5.4.4-4 Total Annual Threat of Hail Eventsinthe U.S., 1995-1999..........ccccooeeveeninninenne. 5.4.4-12
5.4.4-5 WiINd ZoneSiNthe U.S. ..ot 5.4.4-13
5.4.4-6 Annua Average Number of Thunderstorm DaysintheU.S.........c..ccccovcveeieeenen, 5.4.4-14
5.4.4-7 Annua Days Suitable for Thunderstorms/Damaging Winds...........cccccvvcveviveeennen. 5.4.4-15
5.4.4-8 Annual Average Number of TornadoesintheU.S,, 1953t0 2004 ...........cccueen....e. 5.4.4-16
5.4.4-9 Tornado Activity in New York State, 1950-2005.........ccceecveeeeviveeeiciieeesseee e 5.4.4-17
5.4.4-10 Tornado RISK INTNEU.S. ..o s 5.4.4-18
54.4-11 Total Annual Threat of Tornado Eventsinthe U.S., 1980-1999.........cccccccoveiennee. 5.4.4-19
5.4.4-12 Hurricane Tracksin New York State, 1990 t0 20086. ..........cccceeveerereerieesieeniienens 5.4.4-20
5.4.4-13 Historical North Atlantic Tropical Cyclone Tracks (1842-2011) ........ccccccceevevennne. 5.4.4-21
5.4.4-14 Presidential Disaster Declarations for Hurricanes and Tropical Depressions,

19532007 ...ttt ettt ettt e sre e ne e be e be e eteenteeneeteenteennens 5.4.4-22
5.4.4-15 Number of Hurricanes for a 100-year Return Period ............occoeeevieeeecciiee v 5.4.4-29
5.4.4-16 Projected Rainfall and Frequency of Extreme StOrmS..........cccceeevieeeeiciieeciieneens 5.4.4-31
545-1 Peak Acceleration (%g) with 10% Probability of Exceedancein 50 Y ears (2002) .. 5.4.5-4
5.4.5-2 Peak Acceleration (%g) with 10% Probability of Exceedance in 50 Y ears (2008) .. 5.4.5-5
5.4.5-3 Change Between USGS 2002 and 2008 Seismic Hazard Maps..........cccccvvvveevenennne. 5.4.5-6
5454 NEHRP SOISTN NEW YOrK....ocueoiiiiiieieeseee e e e 5.4.5-7
5.4.5-5 NEHRP S0ilSin Broome COUNLY .........ccueicieiieieieesieeesiesssiaesseesesiesesneeessaesseeeeseeas 5.4.5-8
5.4.5-6 Spectral Acceleration with 2% Probability of Exceedancein 50 Y ears (2002) for

N[ T A 0 Q= = TS 5.4.5-9
5.4.5-7 Spectral Acceleration with 2% Probability of Exceedancein 50 Y ears (2002) for

BrOOME COUNLY ....eevieieiesiiiee et et e sttt e st e e st e e s s e e e nte e e s snneeesnnreeeennnes 5.4.5-10
5.4.5-8 Peak Ground Acceleration Modified Mercalli Scale for a 100-Y ear MRP

EarthqQUaKe EVENL .........oeeiceeeeee ettt 54.5-11
5.4.5-9 Peak Ground Acceleration Modified Mercalli Scale for a 500-Y ear MRP

EarthQUaKE EVENL ......c..eiiceiee ettt e s 5.4.5-12
5.45-10 Peak Ground Acceleration Modified Mercalli Scale for a2,500-Y ear MRP

EarthQUaKE EVENL ......c..eiiceiee ettt e s 5.4.5-13
545-11 FaUltS INNEW Y OrK SEELE........ccociiie ittt snaee e 5.4.5-15
545-12 Earthquake Epicentersin the Northeast U.S., October 1975 to March 2010.......... 5.4.5-16
5.45-13 Annualized Earthquake Losses by COUNLY ........cccoovveeeicieeeiiieee e 5.4.5-28

DMA 2000 Hazard Mitigation Plan Update — Broome County, New York TOC-10

-'t February 2013



CONTENTS (continued)

54514 Potential New Development in Broome County and NEHRP Soil Types.............. 5.4.5-70
5.4.6-1 Average Number of Weather Related Fatalitiesinthe U.S. ..., 5.4.6-2
5.4.6-2 NWSWiNd Chill INEX .....ccveiiuieiieiiieieesie et s 5.4.6-5
5.4.6-3 New York State Climate DIVISIONS ........cccuveeiiiees e esieee e se e ee et e e 5.4.6-8
5.4.6-4 Average Statewide January TEMPEIEIUIES.........cccovveeeiiieeeinrieeeeeieeessnaeeeseeeessneeas 5.4.6-9
5.4.6-5 Average Statewide JUlY TEMPEraUIrES .........cccvvieiiieecie et e e ree s 5.4.6-10

DMA 2000 Hazard Mitigation Plan Update — Broome County, New York TOC-11

-'t February 2013




