Thank You...

... to Governor Peter Shumlin, who challenged Vermonters to rebuild stronger and for
implementing an array of state policy and program changes that will help our communities and
businesses bounce back from the next disaster.

... to the project sponsors Matthew Suchodolski and Debra Beavin of US Department of
Commerce, Economic Development Administration who administered the grant and provided
fantastic support throughout the project.

...to our many project team partners at the Agencies of Transportation and Natural Resources, and
the Regional Planning Commissions for coming together to see the value of working together to
reduce flood risk, protect the natural environment, and ensure our communities remain open for
business. Special shout out to Mike Kline at the Agency of Natural Resources and Peter Gregory
and Pete Fellows at Two Rivers-Ottauquechee Regional Commission for your partnership in this
effort.

...to the consulting team of DuBois & King, Inc., Fitzgerald Environmental Associates, LLC,
Landslide Natural Resource Planning, Inc. and Milone & MacBroom, Inc., led by Mary Nealon of
Bear Creek Environmental, LL.C. Your knowledge and professionalism attending meetings,
conducting field work, gathering and analyzing data and developing recommendations helped five
communities and the State of Vermont become stronger and more resilient to the impacts of future
floods.

...to the leadership and engagement of local Selectboards, Planning Commissions, town staff, and
the participation of hundreds of citizens and businesses from the VERI communities who took time
to attend meetings and shape the recommendations. Your enthusiasm and determination to make
your community better and safer gives me confidence Vermont’s communities and businesses will
be better prepared for the next disaster.

... to our sister agencies and non-profit partners for their on-going commitment to implement the
VERI recommendations.

A final thanks to my team at the Department of Housing and Community Development for their
service and dedication to Vermont — you’re amazing me every day! I am assured when we look back
ten years from today, we will be proud to see how VERI built stronger communities.

Noelle MacKay, Commissioner
Department of Housing and Community Development
September 2015

For a complete list of all the organizations and individuals who shared their time, experience and
viewpoints to make this project a success, see Acknowledgements



Acknowledgements

The Vermont Economic Resiliency Initiative (VERI) was supported in part by a grant from the US
Department of Commerce, Economic Development Administration (US EDA). Thanks to US
EDA’s Matthew Suchodolski and Debra Beavin for their support and guidance.

Work on VERI benefited from the help of a number of organizations and individuals who shared
their time and knowledge and actively participated to improve and shape this project and report.

Vermont Department of Housing and Vermont Department of Environmental

Community Development Conservation
Chris Cochran Mike Kline
Richard Amorte Gretchen Alexander
Sally Hull Jaron Borg
Faith Ingulsrud Chris Brunelle
Ken Jones Marie Caduto
Lucie MacAskill Josh Carvajal
Melissa Prindiville Rob Evans
Wendy Rice Todd Menees
Annina Seiler Sacha Pealer
. Rebecca Pfeiffer
Vermont Agency of Transportation _
Staci Pomeroy
Joe Segale Shannon Pytlik
Jonathan Croft Patrick Ross
Two Rivers-Ottauquechee Regional Ned Swanberg
Commission Ethan Swift
Peter Gregory Central Vermont Regional Planning
Pete Fellows Commission

Windham Regional Commission Daniel Currier

. Gail Aloisio
Chris Campany .
Kim McKee
Jeff Nugent
Kim Smith Rutland Regional Planning Commission
Northwest Regional Planning Commission Ed Bove
Laura Keir
Bethany Remmers .
Steve Schild

Taylor Newton



Thanks also to the Agency of Agriculture, Food and Markets, the Vermont Department of Labor,
the Vermont Division of Emergency Management and Homeland Security, the Office of the State
Auditor and Economic & Policy Resources, Inc. for their assistance with data gathering and analysis.

Thanks to the consulting firms for their work developing the five community reports and
recommendations. Their professionalism, quality work and dedication not only provided a strong
work plan for the municipalities, but will serve as a model for other states and communities. Special
thanks to Mary Nealon of Bear Creek Environmental, LL.C for her leadership in bringing together
the talents of the following firms and individuals:

DuBois & King, Inc.: Matt Murawski

Fitzgerald Environmental Associates, LLC: Evan Fitzgerald
Landslide Natural Resource Planning, Inc.: Amy Sheldon
Milone & MacBroom, Inc.: Roy Schiff

Finally, thanks to the leadership, participation and engagement of the Selectboard, Planning
Commission, municipal staff, Chambers of Commerce, businesses and citizens of the following
towns:

Town of Barre and Barre City

Town of Brattleboro

Town of Brandon

Town of Enosburgh and the Village of Enosburg Falls
Town of Woodstock



Table of Contents

Chapter 1
OIVEIVIEW ottt bbb bbb bbb bbbt bbb 1.1
Chapter 2
L1 OO 2.1
The Cost of Flooding to Vermont’s ECONOMY ......ccccceuriiiriiinininininiiiiiiccceeeeeeeeesssseees 2.2
Evaluating ECONOMIC ACHVILY ..ottt et 2.4
Vermont ECONOmMY: AN OVEIVIEW ....ovviriiriiiiicicieieieieieieieretesetesetstst sttt esesesesesesesesesesesessssses 2.4
Economic Activity: The MethodolOgy ........cccvuiiiiiiiiiiiiiiiiiciiirieiee s 2.6
Understanding Vermont’s Flood RisK .......ccccccceuiiiiiiininiiiiiicccccccee 2.11
Mapping Flood Hazard ALEas ... 2.12
River Corridor Mapping Procedures: The Details.........cocciiiviiiiiiiiiiiiiciicccecccn, 2.15
RISK ASSESSIMIEIIE ..ottt 2.18
Utilizing the INfOrMAation ..o 2.23
Infrastructure, Commercial Buildings and River Corridors: A Vulnerability Assessment................ 2.23
Next Steps: Prioritizing Five COMMUNIEES.....ccviiiiiiiiiiiiiiiiiicccc s 2.28
RESOULCES ...ttt 2.28
For more information on FEMA FIRM........ccccoviiiiiiiiiiiienssssceee e 2.29
APPENAIX 2. T 2.31
APPENAIX 2.2 2.33
APPENAIX 2.3 e 2.35
Chapter 3
OVEIVIEW 1ottt bbb bbb bbb bbbttt 3.1
Step #1: ECONOMIC ACHVILY SCIEEM ...t 3.1
Methodology: Linear Index for EcONOMIC ACHVILY ...c.ceuvuriiiiiiiririririiiiicnccceeeeee s 3.2
Step #2: Infrastructure Vulnerability SCIEEN ......cccuiiviiiiiiiiiiiiii s 3.4
Step #3: Commercial Building Vulnerability SCreen ... 3.6
Step #4: Combining Economic, Infrastructure and Building Screens.......cccvveiiuviicicininicinininicinns 3.6
The Final Five Reglons ChOSEN: ...t 3.12
APPEIAIX 3. Tt 3.17
APPENAIX 3.2 et 3.20
APPENAIX 3.3 s 3.23
APPENAIX 3 3.26
APPENAIX 3.5 it 3.29
APPENAIX 3.0, et 3.32
Chapter 4
OVEIVIEW 1ottt bbb bbb bbb bbb bbbttt 4.1
1£s All about PartNership ... 4.1
Fieldwork and Data REVIEW ......c.cviviviiiiiiniiiiiiiciccec e 4.4
Analysis: Businesses At-RISK.....cceiririrrirnininiiiiccccccieeeieetetes st seseasees 4.7
Policy and Program REVIEW ........cccciiviiiiiiiiiiiiiiciic s 4.8
Site SPECIIC PLOJECES.couuviiiiiiiiiciciciii bbb 4.11
Community ENGAGEMENT...c.ciiiiiiiiiiiiiiiitccc e 4.14

APPEIAIX 4Tt 417



Request fOr PLOPOSALS......cccciiiiiiiiiiicicic s 4.17

List of Consultants Selected ..o s 4.29
APPENAIX 4.2 oo 4.30
WEICOME LLELLET ...ueviiiiiiiiiici e 4.30
VERIL OVEIVIEW .c..coviiiiiiiiiiiiicici i sas s 4.33
Overview of the Local Study ATEa .....ccccceuiieiiiiiriniriri et 4.34
Bennington Case STUAY .....c.ccviiiiiiiiiiiiiic e 4.35
APPENAIX 4.3 oo 4.37
Sample NOtICAtION LELLET ..viuiiiiiiiiiiiciiii s 4.37
APPENAIX 4 oo 4.38
ComMUNILY REPOTLS ..o 4.38
Chapter 5
OV CIVIEW ..ttt b b bbbttt s st a e a e b bt 5.1
Listening and Documenting Lessons Learned........ocooiiiiiiiiiiiiiiscccccceeenenes 5.2
FIlling the Data Gap ..o 5.4
River Corridor Protocols and Maps ... esesssssessssans 5.4
Identifying Vulnerable Roads SeZmEnts.........cccccueuiiiiniiiiinininininiiiiicccceeee e 5.5
Identifying Undersized Bridges and CulVerts .........ccccccovvivivinininininiiiiiciceccceeeesscce 5.5
Digital Parcel Data .......c.cviiiiiiiiiiiiiiiiiiiii e 5.6
Provide Tools and Training to MuniCIPalities ........cocveviiriiiciiiiiiiiiiiie s 5.6
VERI Framework for Targeting Investment to Protect Business and the Economy..................... 5.7
Flood Resilience CheckIiSt. ..o 5.8
State Planning Manual UPdate ..........ccceiiiiiiiiiiiiiiiiiiiiie e esssssesessissans 5.9
Stormwater and Green Infrastructure Guidelines.........covuvvrviiriniiiniiiniinccc s 5.9
Technical Guidance: Standard River Management Principles and Practices .........ooevvvccccucnees 5.10
Update Standards and POLCIES.......ccoviiiiiiiiiiciciciccci e 5.10
Town Plan Updates: New Flood Resilience Element Required ........cccocceiviniiciiniiciiiniciiininen, 5.11
ERAF UPAALES ..ottt 5.11
New Rivers, Road and Bridge Standards.........ccociiiiiiiiiiicccccces 5.13
Flood Hazard Area and River Corridor Rule......c.coiiiiiiiiiiiicccs 5.15
Shoreland Protection and Water Quality Protection ACES .....c.ccceeeeeerereuererererenninininennsesseseeeaene 5.15
Strengthen Communication and CoordiNation ... 5.16
Information Easy to Access: Flood Ready Vermont.........cccccccecciininnnnnnnniccccccccenas 5.16
Roads and RIVers Training......ccccceiviiiiiriiiniiiiiciccceeeee ettt 5.17
Targeting Rebuilding and Mitigation Investments Together........ccccvviiiiiniiciiiniiiiisieeinen, 5.18
Improve Response and Preparedness. ... essisesesssseenns 5.19
Assisting Businesses PIAnNNIng ........cccccceiiiiininiiiiiccccc e 5.20
Updating and Testing Emergency Preparedness Plans .........cccccccevvvninnininnnnniicccccccennas 5.20
Integrating Data Gathering with Emergency Management.........cccccevviicrieninieninenicnieninieensincenens 5.21
Improving Response TIME .....ccccviiiiiiiiiiiiiiici e 5.22
Next Steps: Implementing VERI through Partnerships ..., 5.22
RESOULCES ottt sttt 5.24
APPENAIX 5. 11 i 5.25
Chapter 6

"TOOLS YOU CAN USE ettt ettt ettt s eaesev e s vt seteseaeseaesesesbesasessesasesasesasesasesasessesasessessesssessesssesns 6.1



List of Figures

Chapter 2

Figure 2.1: River Corridors Designed to Encompass Channel Evolution ..., 2.13
Figure 2.2: Stream Channel Meander Pattern Adjustment over Time ..o, 2.14
Figure 2.3: Sample Phase II River Corfidor Map ... essicenessssenenens 2.16
Figure 2.4: Depiction of Meander Centerline and Belt Width ..o, 2.17
Figure 2.5: Impact of Floodplain Access on the River Channel.........ccooviiviiiiiccccicciicne, 2.19
Figure 2.6: 1927 Flood in Randolph, VErmont ... 2.20
Figure 2.7: Bankfull Width.......ccooiiiiiiiiiiiiiii s 2.24
Figure 2.8: Map of Federal Aid Highway Miles in River Corfidors.. ..., 2.25
Figure 2.9: VTrans Vulnerability Assessment in WoodstocK .........cccviieiiiiciiiiniciiiiceiccnn, 2.26
Figure 2.10: VTrans Vulnerability Assessment in Barre City ..o, 2.27
Chapter 3

Figure 3.1: 2012 Annual Average Number of Establishments........c.cccocovvvviiniiinniniiicccnen, 3.3
Figure 3.2 Miles of Federal Aid Roads in River Corfidors .......ccovvvivirininininiiiiccccccceeeeeeenes 3.5
Figure 3.3: Summary of VERI Screening Process ... 3.10
Figure 3.4: Map of Barre Study ALea.......coiiiiiiiiiiiiiiiice e 3.12
Figure 3.5: Map of Brandon Study Af€a........cccciiiiiiiiiiiiiiiiiiiiiccccee s 3.13
Figure 3.6: Map of Brattleboro Study Afea.......coicuviiiiiiiniiiiiiiiciiiinneee e 3.14
Figure 3.7: Map of Enosburg Study Afea........ccoiiiiviiiiiiiiiiiniiciniiceiccesesse s 3.15
Figure 3.8: Map of Woodstock Study Afrea.......cccveiviiiiniiiiiiiiiciccns 3.16
Figure 3.9: Annual Average Employment (2012)......ccccceiiiviiiiniiiiiiiiiciiccicesceescenns 3.17
Figure 3.10: Total Town Wages (2012).....ccccciiiiiiiiiiniiiiiieiiiiee s 3.18
Figure 3.11: Room Taxes (2012) ...t 3.19
Figure 3.12: Bridges Having Spans of Less than Bankfull Width.........cccccovviii, 3.23
Figure 3.13: Federal Aid Road Miles in High River Erosion Areas ... 3.24
Figure 3.14: Federal Aid Road Miles in High River Deposition Afeas.........ccccoveeeuceucrcieieiiinininnnenes 3.25
Chapter 4

Figure 4.1: 2011 Flood Damage Costs in Woodstock by Category.........ccvrvvriviiiiiiiiniiniicceiiicnnens 4.2
Figure 4.2: Woodstock Community Forum Held on October 2, 2014.........cccoviiivniivniiiiininen, 4.4
Figure 4.3: Fieldwork Makes the Difference — Measuring Undersized Culvert ........cccevvivvcvivincnnne. 4.5
Figure 4.4: River Data CoOlleCtON .....viiiiiiiiciciccccc e 4.6
Figure 4.5: Gunner’s Brook in Barte City ... 4.7
Figure 4.6: 2015 Community Forum in Barfe ... 4.13
Figure 4.7: Future Flooding 1S INOW .......cccviiiiiiiiiiiicccc s 4.15
Chapter 5

Figure 5.1: Map of ERAF participation (July 2015)......ccccccceiiinnninininiiiiiccccceceeeeeees 5.13
Figure 5.2: VTrans Updated the Orange Book in 2013 .......cccciiviiiiiiiiiiiiiiiciiccccccen, 5.14
Figure 5.3: Governor Shumlin Signing the Shoreland Protection Act into Law........ccccccceviviniecnnnee. 5.15
Figure 5.4: Road and Rivers Training Program ... 5.17

Figure 5.5: Stafford Hill Solar Farm Increases Vermont’s Safety and Resilience.........ccccocvuviiucnnnee. 5.19



List of Tables

Chapter 2

Table 2.1: Hazards Considered from the State Hazard Mitigation Plan ..., 2.1
Table 2.2: Major Industry Sectors that Contribute to State of Vermont Economy........c.ccccccueuenenee. 2.5
Table 2.3: Summary of Economic Data Set ReVIEW .....cccceuiiiiiiiiininininicccccceceeeeereneneneeees 2.7
Table 2.4: Factors Used to Make River Corridor Delineations in Vermont.........ccccevvceriinccnnne. 2.31
Table 2.5: Vermont River Corridor Geodatabase Design and Development ..., 2.33
Chapter 3

Table 3.1: 2012 Annual Average Number of Establishments.........ccccocceeuiviiciiniiiiincciiccicnen, 3.2
Table 3.2: Total Economic Scores and Rank for Vermont Municipalities ........c.ocoeuvviierriniceniinienen 3.3
Table 3.3: Miles of Federal Aid Roads in River Cortidors ... 3.4
Table 3.4: Total Infrastructure Vulnerability Scores and Rank for Vermont Municipalities............... 3.5
Table 3.5: Top 10 Vermont Municipalities for At-risk Businesses ........cccoveevvviiiivniicinicciinienen 3.6
Table 3.6: VERI Project Team Review For Identification of 32 Priority Communities ............ce...... 3.9
Table 3.7: Annual Average Employment (2012)......cccccoiiiiiiiiinininiiccccceceee s 3.17
Table 3.8: Total Town Wages (2012)......cccviiiiiiiiiiiiiiiiiee e 3.18
Table 3.9: ROOM TaXES (2012) ittt ettt ettt ettt et nene 3.19
Table 3.10: Total Economic Scores for Top 82 Vermont Municipalities ...........cccoeveeeeerercicninennnene. 3.20
Table 3.11: Bridges Having Spans of Less than Bankfull Width........ccccoccviiiiininiiiicne, 3.23
Table 3.12: Federal Aid Road Miles in High River Erosion Areas ..., 3.24
Table 3.13: Federal Aid Road Miles in High River Deposition A1eas.........ccccvevveccercrcieieieieininnnnnes 3.25
Table 3.14: Total Infrastructure Vulnerability Score for Top 75 Vermont Municipalities................ 3.26
Table 3.15: Municipalities with 10 or More Businesses At-risK.......ccccoviervniciinieivnceiiicenn. 3.29
Table 3.16: Thirty Two Vermont Municipalities with High Economic Activity and Flood Risk ....3.32
Chapter 4

Table 4.1: Neshobe River, Brandon, VT Flood Events and Damage ..........ccceviiiciicccicinnenene. 4.5
Table 4.2: Businesses in Flood/ Erosion Hazard Zones in Woodstock Study Afea ......ccovceereeeuenee. 4.8
Table 4.3: ERAF Review for Barre Town and City.......cccoeviininiiiniiiciccccccenns 4.10
Table 4.4: Summary of Policy and Program Recommendations..........ceeeveeiiiicccieciccicinnnne, 4.10
Table 4.5: Summary of Project Specific Cate@OrIEs.......coeuvuriiuimiiriniieiiiiiieiiiiieeesiceessse e 4.11
Table 4.6: Summary of Project Specific Recommendations ...........cccevieviviniciininicieniniceiicenn, 4.12
Chapter 5

Table 5.1: Vermont Roadways with Unstable River Corridors (URC).......cccvvviviiiiviniiiniiccnicnnen, 5.5
Table 5.2: ERAF Matching ReqUiremMents ........cccciiuiieiiiiiiiiiiiiiiiiccccicee e 5.12

Table 5.3: Municipalities and ERAF Requirements — 2014 Compared with 2015 ........cccccevviinnnnee. 5.12



List of Acronyms

BACH-DA
BFE
CEDS
CIS
CRS
COOP
DLAN
EMAC
ERAF
FEH
FEMA
FIRM
GIS
GMP
GSI
IHP
ISC
LEOP
LID
LLIS
NFIP
QCEW
RCPA
RDC
RPC
SEOP
SFHA
SGA
SGIA

Business, Agriculture, Cultural and Historic Damage Assessment
Base Flood Elevation

Comprehensive Economic Development Strategy
Community Information System

Community Rating System

Continuity of Operations Plan

Disaster LAN

Emergency Management Assistance Compact
Emergency Relief Assistance Fund

Fluvial Erosion Hazard

Federal Emergency Management Agency
Flood Insurance Rate Maps

Geographic Information System

Green Mountain Power

Green Stormwater Infrastructure

Individuals and Household Program

Institute for Sustainable Communities

Local Emergency Operations Plan

Low Impact Development

Lessons Learned and Information Shared
National Flood Insurance Program

Quarterly Census of Employment and Wages
River Corridor Protection Area

Regional Development Corporation

Regional Planning Commission

State Emergency Operations Plan

Special Flood Hazard Area

Stream Geomorphic Assessment

Smart Growth Implementation Assistance



SHMP State Hazard Mitigation Plan
S-RAAT State Rapid Assessment and Assistance Teams

SRCM State River Corridor Maps

URC Unstable River Corridor

USDA United States Development Agency

US EDA United States Economic Development Agency
USEPA United States Environmental Protection Agency
V-DAT Vermont Downtown Action Team

VERI Vermont Economic Resiliency Initiative

VHCB Vermont Housing and Conservation Board
VLCT Vermont League of Cities and Towns

VLT Vermont Land Trust

VT AAFM  Vermont Agency of Agriculture, Food and Markets

VT ACCD  Vermont Agency of Commerce and Community Development

VT DHCD  Vermont Department of Housing and Community Development

VT ANR Vermont Agency of Natural Resources

VT DEC Vermont Department of Environmental Conservation

VT DEMHS Vermont Department of Emergency Management and Homeland Security
VT DOL Vermont Department of Labor

VT DOT Vermont Department of Taxes

VTrans Vermont Agency of Transportation





