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1. CALL TO ORDER  [6:30 PM] 

 
2. AGENDA ADDITIONS/CHANGES 

 
3. APPROVE AGENDA 

 
4. PUBLIC TO BE HEARD   

a. Comments from Public on Items Not on Agenda 
 

5. BUSINESS ITEMS  
a. Town Meeting TV Presentation  
b. Essex Rescue Presentation  
c. *Discussion and possible action of 2 Lincoln renovations 
d. Discussion of FY24 Budget Ideas from City Councilors & Updates on Current Efforts  
e. **Discussion and Potential Action of Tree Farm Management  
 

6. CONSENT ITEMS                                                                              
a. Approve Check Warrants #17322 (09/30/2022) 
b. Approve minutes: September 28, 2022  
c. Approve High School Homecoming Bonfire Burn Permit 

 
7. READING FILE 

a. Board member comments 
b. Brownell Library Report - August 
c. Howard Center Community Outreach - FY22 Annual Report 
d. CSWD Special Meeting Warning – Bond Vote for Recycling Facility 
e. Act 250 Permit Amendment for 92-100 Pearl Street  
f. All Hazard Mitigation Plan  
g. Joint Housing Committee Minutes: September 7, 2022 
h. Bike/Walk Advisory Committee Minutes: September 19, 2022 

 
8. EXECUTIVE SESSION   

a. *An executive session may be needed to discuss negotiating or securing real estate purchase or lease options 
b. **An executive session may be needed to discuss negotiating or securing real estate purchase or lease options 

 
9. ADJOURN  

      
Members of the public are encouraged to speak during the Public to Be Heard agenda item, during a Public Hearing, or, when recognized by the 
President, during consideration of a specific agenda item. The public will not be permitted to participate when a motion is being discussed except 
when specifically requested by the President.  This agenda is available in alternative formats upon request. Meetings of the City Council, like all 
programs and activities of the City of Essex Junction, are accessible to people with disabilities. For information on accessibility or this agenda, call 
the City Manager's office at 802-878-6944 TTY: 7-1-1 or (800) 253-0191. 
 
 

CITY OF ESSEX JUNCTION CITY COUNCIL  
REGULAR MEETING AGENDA 

 
Online & 2 Lincoln St. 

Essex Junction, VT 05452 
Wednesday, October 12, 2022 

6:30 PM 
E-mail: admin@essexjunction.org  
 

www.essexjunction.org Phone: (802) 878-6944 

This meeting will be in-person at 2 Lincoln Street and available remotely. Options to watch or join the 
meeting remotely:  
• WATCH: the meeting will be live streamed on Town Meeting TV  
• JOIN ONLINE:  Join Zoom Meeting   
• JOIN CALLING: (toll free audio only): (888) 788-0099 | Meeting ID: 944 6429 7825; Passcode: 635787  

 

mailto:admin@essexjunction.org
https://www.youtube.com/playlist?app=desktop&list=PLljLFn4BZd2NDBcfrHVdIR7eUeko7haxg
https://zoom.us/j/94464297825?pwd=T0RTL0VteHZXNHlteTJpQi83WUg4QT09


October 3, 2022

MEMO TO: City of Essex Junction, President Andrew Brown & City Manager Regina
Mahoney
FROM: Meghan O’Rourke, Channel Director, morourke@cctv.org
RE: Town Meeting TV FY22 Update and FY23/City’’s FY24 Budget Request

Town Meeting TV submits this report in advance of our visit with the City of Essex
Junction. The purpose of the presentation is to brief the City Council on Town Meeting TV
operations, to hear from the community on how Town Meeting TV might better serve
your needs, and to request an annual municipal contribution in the amount of $13,230
for general Town Meeting TV operations.

Introduction: Town Meeting Television was launched by its member communities
in September 1990. Town Meeting TV is operated by CCTV Center for Media &
Democracy on behalf of the Chittenden County Government Access Channel Trust.

The City of Essex Junction is currently represented by Amber Thibeault. Amber brings
patience, attentiveness, and sound telecom knowledge to bear in her role serving the
organization and the community that is greatly appreciated.

Between 10/1/21 and 9/30/22, Town Meeting TV produced and supported 1313
programs for our member communities; 397 were categorized as municipal
coverage.

During the period of 10/1/2021 - 9/30/2022 Town Meeting TV live streamed,
recorded, produced, and archived 42 Trustees/City Council and Planning
commission meetings for the City of Essex Junction. In addition, coverage and
service includes other general TV programs recorded in and about Essex
Junction,  Essex Junction election programs, legislative updates, and
municipal updates. Town Meeting TV studios and internships remain open to all
community members. The contract stipulates production of  3 meetings/month
and at least one Essex specific general program. Essex Junction officials and
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residents are invited to inform us of more community based programming for
potential coverage.

We are requesting an FY24 City of Essex Junction municipal contribution of
$13,230 to help meet continued revenue shortfalls from declining cable
contributions. This is outlined in the 5 year projection chart below. At this point, we
expect municipal contributions to increase along with the rates of inflation or at 5%.

In addition, we are offering municipalities the opportunity to add meeting
coverage and/or meeting archiving by CCTV productions at the municipal rate. The
current municipal rate for meeting production, including pre-production, field
production, live streaming & titling, post-production, and archiving is estimated to
be 7 hours per meeting at the municipal rate of $95/hour or $665 per meeting.
Costs for titling, aring, and archiving recorded meetings conducted without Town
Meeting TV operators can also be calculated on a case by case basis.

 Municipal Funding Request: The City of Essex Junction contribution is part of the
municipal supplement to the Town Meeting TV annual budget. We have projected
that Town Meeting TV’s municipal members will contribute $108,000, or %19.5, to
the operating revenue, toward streaming, airing, marketing, distributing and
archiving. Municipalities may opt to add additional meeting coverage at the current
municipal production rate of $95/hour.

 See below for the chart of projected municipal support requests.

PROJECTIONS
FY19
(7/19)

FY20
(7/20)

FY21
(7/21)

FY22
(7/22)

FY23
(8/23)

FY24
(8/24)

FY25
(8/25)

50% 0% 5% 5% 5% 5% 5 years

Burlington $12,000 $24,000 $24,000 $25,200 $26,460 $27,783 $29,172 $156,615

South
Burlington $10,000 $20,000 $20,000 $21,000 $22,050 $23,152 $24,310 $130,512

Winooski $6,000 $7,000 $8,000 $9,000 $10,000 $11,000 $12,000 $57,000

Essex $6,000 $12,000 $12,000 $12,600 $13,230 $13,891 $14,586 $78,307

Essex Jct $6,000 $12,000 $12,000 $12,600 $13,230 $13,891 $14,586 $78,307

Williston $6,000 $12,000 $12,000 $12,600 $13,230 $13,891 $14,586 $78,307

Increase $46,000 $87,000 $88,000 $93,000 $98,200 $103,610 $109,240 $579,050
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Town Meeting TV FY22 Report

Town Meeting TV supports public officials who seek to engage their
constituents in the work of local government. We connect community
members to local government so they are able to take action on community
and public issues.

Revenue Sources: Town Meeting TV is funded, in large part, by the cable
subscribers of Comcast and Burlington Telecom. In addition to their requirement to
set aside channels and “cable capacity”, regional cable subscribers are assessed 5%
of their bills for PEG operating and 1.5% for capital costs. This revenue, locally, is
shared by Town Meeting Television and The Media Factory.
 
 In Town Meeting TV’s FY23 Budget, approved by the municipal Trustees, cable
revenue accounts for 80% of the FY23 budget revenue, estimated to be $555K,
detailed in the budget narrative, below.
 
Services: With your partnership, Town Meeting TV produces, live streams, records,
titles, distributes and archives gavel-to-gavel coverage of municipal meetings,
regional events, and educational programs designed to help open the doors of local
government, civic life, and promote public awareness and participation.

Town Meeting TV is part of a network of community access media centers that
provide an essential community service that has expanded to meet the needs of
remote participation in public meetings, public health communications, more
extensive election coverage, and community producer requests for services.

During this year our services included:

Live streaming of gavel-to-gavel coverage of municipal and regional meetings
in Burlington, South Burlington, Winooski, Essex, Essex Junction, Williston and
Colchester. These meetings are streamed live, aired on TV, and archived.  Town
Meeting TV content is available on Comcast channel 1087, BT channel 217 and 17,
BT channel 317, online at ch17.tv (with clickable agendas) and at
youtube.com/TownMeetingTV (with transcripts.) Town Meeting TV continues to
work with communities to make that experience productive while retaining high
video and audio quality for TV distribution and archiving.
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Hybrid Meeting support - During the pandemic Town Meeting TV worked with
municipalities to install and support high quality hybrid meeting systems. In many
cases these systems were purchased by the municipalities and the expected
technical life was 3 years from installation. In the next year we will be reevaluating
the functional life and best practices on a case by case basis with each municipality.

Redundant and reliable archiving of community based video content, including
meetings and public events is a unique service of Town Meeting TV. This content is
available on YouTube and also searchable at www.cctv.org a/k/a ch17.tv. During this
past year the Town Meeting TV archivist worked with the Northeast Document
Conservation Center (NEDCC) to shore up the redundancy and efficacy of our
archival systems. We are working not only to digitize all of our current physical
media, but to ensure easy, permanent, secure, and public access to all community
media content past, present and future. This work with the NEDCC will also position
CCTV and Town Meeting TV to secure archival grant funding.

In-depth election programming - Town Meeting TV produces televised local
forums featuring all candidates, municipal budgets and ballot presentations during
Town Meeting, Primary and General elections. Town Meeting TV also partners with
state level organizations such as AARP, League of Women Voters and media outlets
such as VTDigger.org to bring election information to a wider audience. In most
cases Town Meeting TV is the only forum for all registered candidates to appear in
front of voters in a fair, congenial, and high quality format.

Community based programs - Democracy begins in dialogue. Community access
TV is the site of many interesting and provocative conversations. From shows on
addiction recovery and prevention, education reform, national politics, local issues,
the Town Meeting TV studio (both in person and online) provides citizens a space to
express and workshop ideas with their community. In FY22 our studios have
reopened to many new and old community producers. On average we are hosting
2-3 studio programs a week.

Marketing and Outreach - Opening the doors to democracy also means
connecting community members in a nonpartisan manner, to a variety of ideas and
content. Our marketing efforts include supporting internships and experimentation
with various tools and platforms for expanding our reach. We excerpt and share
meeting highlights such as Mayor or City Council updates, connect local journalists
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to source material, and help the public make sense of the content that is recorded
and archived by the Town Meeting TV field crew.

Media Education for school groups (e.g., CCV, UVM, Champlain, local high schools)
is a crucial part of the Town Meeting TV civic work. Helping students understand
what is behind the creation of media and engaging them with local civic leaders
through internships and volunteering are foundation to the work of community
media.  Not only are we developing the next generation of field producers and
editors, but we are also introducing young people to how local government
functions and why it is important. This year Town Meeting TV is in year two of the
Neighbrohood Media Internship project supported by grant funding from the VT
Community Foundation.

Maintaining a Public Web Presence. Town Meeting TV’s website is home to more
than 50,000 pieces of archival content. We envision this as a gateway to community
content both present and historic. We are continuing on the process of upgrading
the Town Meeting TV website to a new platform and that municipalities will be able
to more easily embed municipal content on their own home pages.

Legal and Advocacy Matters: Town Meeting TV has worked closely with its
colleagues in the Vermont Access Network (VAN) to advocate for the replacement
of declining cable revenue. The Legislature recognized our work as an “essential
service” during the COVID emergency period and awarded CRF funds to subsidize
COVID related communications and funded a comprehensive study (The PEG Study)
to assess what authority the state has to restructure how PEG is funded. This work
leads us to a short term statewide legislative request for FY23 of $900K. The
legislators will look to the municipalities to support this proposal, and we are happy
to discuss this in more detail with you.

CCTV Center for Media and Democracy continues to administer the services of
Town Meeting TV on behalf of the Trustees. This unique relationship allows Town
Meeting TV to be housed alongside other community based projects such as the
CCTV Archives, The VT Language Justice Project and CCTV Productions. These
relationships allow us to share expertise, community connections, and carry the
work we do together, farther.

Town Meeting TV cable channels reach 25-30,000 cable subscribers within
Chittenden County. The archive of all content is available at Ch17.tv. Applicable
content is distributed statewide as well as nationwide. The Town Meeting TV
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website averages about 1000 hits per month, and the Town Meeting TV youtube
channel maintains about 3,250 subscribers. People watch meetings and events,
share them, and most importantly report that they can find them when needed.

Thank you for your support. We are happy to respond to any questions, comments,
and are always open to ways that we can serve you better. The Town Meeting TV
Budget Narrative for FY22 follows.

Town Meeting TV/ Town Meeting Television
BUDGET NARRATIVE FY23

October 1, 2022 – September 30, 2023

 1. OVERVIEW

Town Meeting Television operates channels on Comcast 1087 and Burlington
Telecom 17 & 217 and on Burlington Telecom, Channel 317. Programming is
available on ch17.tv and on YouTube Channel 17/Town Meeting Television.

The primary mission is to cover public meetings and events for Burlington,
South Burlington, Essex, Essex Junction, Winooski, Williston, and Colchester.
We offer free training and equipment upon request. We will also air public
issues programs submitted by the public. This work is funded primarily
through franchise fees paid by local cable subscribers, as a percentage of
their cable TV bills and in recent years, by local government contributions
and fundraising efforts.

The State of Vermont requires public access channels and franchise fees
from cable operators in exchange for those company’s use of the public
rights of way. Cable operators choose to pass these fees on to their cable
subscribers.

The state’s authority to require channels and fees is based on Cable
Communications Policy Act of 1984. Since 1984, the State of Vermont
(through the Vermont Public Utility Commission) has required Vermont cable
operators to provide public, educational, and government (PEG) access
channels by levying a PEG fee of 5% of cable subscriber revenue to be used
for operating these channels through access management organizations
(also known as community media centers; and, .5% to be set aside for
capital purchases for channel playback hardware, studios, cameras and the
materials needed to record, produce and distribute community content.
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As a result of Vermont Government’s firm commitment to PEG access,
Vermonters benefit from a thriving network of 24 access management
organizations that put $8.7 million of cable subscriber dollars to work,
producing more than 18,000 hours of original local programs each
year--many of which are government meetings which are streamed live--and
employing 78 full time and 101 part time staff.

Town Meeting TV operates as a project of CCTV Center For Media and Democracy.
CCTV is responsible for making sure Town Meeting TV obligations are met to the
Municipal Town Meeting TV Board of Trustee.

2. REVENUE SUMMARY
FY23 revenue is projected to be $690,697.91. Expenses are projected  to be
$741,120.88. A budget shortfall of (50,422.97) is expected and will be covered by
CCTV grant raising and philanthropic fundraising.

● The estimated revenue received from Comcast is projected to be $382,459
for operating and $138,238 for capital.

● Burlington Telecom’s total contribution has come in at $30.5K for operating
and capital in FY22.

● Municipal revenue is projected at 108,000.
● Interest/ Capital Gains is estimated conservatively to be $2,500+/-.

3. EXPENSE SUMMARY
The total FY23 expenses are projected to be $741,120.

Operating Expense is estimated to be $597,050. Operating expenses include the
CCTV contract for Town Meeting TV operations at $564,900 alongside other
Trustee’s expenses. This is an increase of 10K over last year. We expect Capital
Expenses to be $144,070. Those expenses are detailed below.

A. OPERATING EXPENSES

Town Meeting TV operating expenses are estimated to be $597,050. These
include:

CCTV Base Contract of $564,900. The CCTV base-line services include site cost
overhead and staff labor for Administration, Field Production, Production
Coordination, Post Production, Scheduling, Internships, Marketing, and
Archiving. approximately 18K yearly hours and 8.7 FTE.

CCTV Base Contract Expenses:
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a. Wages and Benefits total $383,379 This includes:

● Payroll, Health/Dental/Vision Insurance, Unemployment, Workers
Compensation and Payroll taxes for 8.7 FTE employees.

b. Non-Wage Costs: $51,152 include the following

● Site Costs: Rent, Utilities, Offsite Storage: $30,188
● Communications (Cell, Local, Long Distance, Postage, Internet): $2217

(purchased a new phone system with BT).
● Office Expenses (Copying, Printing, Supplies): $1043
● Computer Expenses $1876.55
● Professional Development: Includes training dues and expenses,

conference, Alliance for Community Media events which are expected to be
virtual for the next year. Total: $6245

● CCTV Management & Overhead: Total $100,266 - includes business
management, advocacy, fundraising support, archival and technical support
for Town Meeting TV as one of the projects. This number has been reduced
from the previous year due to onboarding of new projects (VLJP)

b. Trustees Expenses

● Legal: $3500 - We do not anticipate legal issues, but carry this as a matter of
good business practice.

● Investment Fees: $1250 .8% on our Vermont Community Foundation Fund
● Accounting Services: $4,000
● Audit: $8300
● Advertising: $5000 - To support outreach around municipal content.
● Comcast Advertising $4000 - Pass through funds from Comcast
● Directors Insurance: $600 - Reduced by half due to a new carrier.
● Membership Dues: $5,200 - Trade Organizations that work on behalf of

community media: VAN and Alliance for Community Media

B. CAPITAL EXPENSES

Town Meeting TV’s annual Capital budget is based on priority areas recommended
by Staff and approved by the Trustees.  The FY23 Capital recommendations,
estimated to be $144,070 include hardware, supplies and contractors.

Town Meeting TV continues to contract with third party technical services
(Clearbearing) to monitor and support our technical operations, including at the
Tech Core, shared with the Media Factory in the South End. This is the largest item
in our capital budget and it ensures ongoing seamless support for our working
infrastructure and archival assets.
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 This year’s capital budget is larger than the past two previous years, in part due to
pandemic related delayed and deferred maintenance on field and studio
equipment.

Equipment Total: $32,087 Estimated equipment costs largely reflect the annual
replacement of cameras, computers and equipment due to extended use. This
includes:

● Production: Purchase of additional field production and remote meeting
gear, and equipment for live titling in the field.

● Post Production: Editing Workstation, VHS decks, archival encoder

● Office: Replacement staff computers

● IT/ Network/ Tech Core Equipment: For Tech core improvements and video
storage options.

Capital Support Total: $111,983 Capital Support constitutes the bulk of the capital
budget, as most technical solutions are software and consultant supported. The
FY23 budget includes:

● Web Development: Continued work on moving to new web platform
● Repair and Maintenance: Includes Clearbearing Tech Support.
● Service Contracts: Tech Core Rental, Clearbearing Assistance on projects,

Phone, Internet.
● Dues and Subscriptions: for interactive program guide (Gracenote), Adobe

Creative Cloud, podcast subscription, Slack, Dropbox to improve remote
workflow systems
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Essex Rescue 
Financial Report

Colleen Ballard, NRP

Executive Director



Essex Rescue is…

Established business Strong support from 
communities served

50 years of proven 
dedication

Demonstrates financial 
responsibility

Provides staffing, methods, and modes for the delivery of service



Proven 
Financial 
Responsibility

 No loans

 No liens or bonds

 Strong capital reserve practices

• Ambulances (past cost $250,000, now $350,000)

• Building Repairs (50-year-old building with 3 remodels)

• Critical equipment (monitors $45,000/unit)

• Currently a buffer for annual operating budget deficits



Assets

 Building Insured for >$1 million dollars

 Three ambulances $750,000

 One Fly-car $35,000

 Equipment $287,119



Revenue Sources
 Subscriptions

• Available to all residence in the service area

• Bill insurance, no balance billing the patient

 Insurance billing

• Medicare

• Medicaid

• Commercial

• Veterans Administration

• Facilities

• Self Pay – insured

• Self Pay - uninsured

 Donations

• Memorials

• Standard donations

 Municipal contributions

• All communities covered based on per capita numbers

 Grants

• Rarely available to EMS 

• Shared grant with fire service recipients

• Recent Grants: PPP, COVID Healthcare 
Reimbursement, Assistance to Firefighters Grant 
through Williston FD



Subscription Program

2022 Subscription Details *

Funding Received: $90,000 

Expense: $8,500

Write-offs for 2022: $22,453 

Net Benefit: $59,047

* Based upon numbers as of June 30, 2022



Reimbursement 
& Billing 
Terminology

Charges - Amount billed by the ambulance for services provided

Allowable – A predetermined amount set by insurance providers 

Expected – Amount a service may collect

Collected – Actual amount received



Insurance Reimbursement

 Medicare / Medicaid (64%)

Medicare

• Allowable rate $495.67 per claim

• Reimburse 80% of allowed charges 
20% co-pay by patient

Medicaid 

• Allowable rate $389.37 per claim

• Reimburse 100% of allowed charges
(no copay)

 All Others (36%)

• Commercial: Cigna, BC/BS, MVP, others

• Veterans Administration

• Self Pay: Insured, Uninsured

Current Essex Rescue ALS I charge is $1,000 per claim

Presenter Notes
Presentation Notes
ALS I rate $1,000, 



Annual Reimbursement Rates / Call Volume
 2019  (82.83%)

Charged = $1,436,800

Allowed = $934,357

Received = $773,932

 2020  (85.51%)
Charged = $1,555,591

Allowed = $998,458

Received = $853,821

 2021  (85.00%)
Charged = $1,690,157

Allowed = $1,028,434

Received = $874,144

 2019 Call Volume

• 2,324 Calls

• 1,710 Billable

 2020 Call Volume

• 2,476 Calls 

• 1,765 Billable

 2021 Call Volume

• 2,754 Calls

• 1,824 Billable

Presenter Notes
Presentation Notes
percentage of what we rece3ived vs. what’s allowed



Current Year Stats  
(July 2021 – June 2022)

 2021-2022  (78.19% still collecting)

• Charged = $1,840,062

• Allowed = $1,127,513

• Received = $881,556

• $87,590 in First Financial Collections

 2022 Call Volume

• Currently 1,810       (214 ahead)

• Anticipate 2,920 calls 



Reimbursement 
Analysis

Reimbursement is limited by Allowable charges

Collect 82% of Allowable charges (above Nat’l avg) 

National average cost for ambulance readiness
$700,000/unit/year = $2,100,000

Increased call volume ≠ increased revenue 

Average cost every time an ambulance leaves the 
bay = $500.00

Presenter Notes
Presentation Notes
See billing handout



Population Composition

• Fixed income

• Insured through Medicare and Medicaid, no balance-billing allowed 

• ER is unable to affect the Allowable rate

Elders are the highest user of services

• Non-billable service

• Any attempt at reimbursement creates financial hardship on patients 

Lift-assist - primary reason elders call the ambulance 



Minimal Funding
 Inflation (fuel, equipment, supplies, payroll)

 Low/fixed reimbursement rate

 Exhausted options to increase funding

Current Vehicles / Building
 Outgrown building and needing costly repairs

• Unable to house all response vehicles

 Fleet is aging

• Extended replacement time due to cost 
which is adding to repair costs

• Unable to replace due to bay size 
constraints

 Unable to fund a new building due to inflation 
costs and other priorities

Organizational 
Challenges



Organizational 
Challenges

Increased Call Volume
 Increase is burning out staff and volunteers

 Use for non-emergent medical situations – legally cannot deny 
transport

 Constant requests made by ER for mutual aid strains the EMS system

Loss of Workforce
 National shortage in EMS providers = loss in workforce (20% turnover 

annually)

 High stress job, burnout, mental trauma, low staffing, poor pay with 
extremely high expectation of performance

 Very little interest in community volunteerism (volunteers consist of 
medical students, nursing students, PA students with limited 
commitment)

 Low volunteerism rates resulting in an increase hiring of staff to 
provide guaranteed coverage

 Increasing call volume requires at least three truck staffing in 24-
hour period

1 truck = minimum staffing - 2 personnel

3 trucks/day = 6 personnel/day

(continued)



Annual Cost
2019 - 2020 FY

• Operating Expense $1,134,728

• Revenue $1,066,117

$68,611

2020 – 2021 FY

• Operating Expense          $1,108,230

• Revenue $912,383

$195,847

2021 – 2022 FY

• Operating Expense $1,150,670

• Revenue $1,121,708

$ -28,962

2022 – 2023 FY – Anticipated

• Operating Cost $1,254,778

• Revenue $1,064,624 

$-190,154



Cost of Providing 
Service

 Unable to sustain operations based
solely upon billing

 Increased population = increase cost to 
provide the service

 Low volunteer participation = hiring staff

 Payroll expense is more than half our 
operating budget



Cost Allocation  (slide 1 of 2)

 Payroll/Benefits $780,305

 Communication $12,140

 Utilities $15,057

 IT $8,500

 General Administrative $207,896

• Includes VT Medicaid tax $27,500

• Dues/licensing fees/contract fees

 Fleet Maintenance $16,700

 Billing Services $37,39

 General Insurance $52,093

• Fleet/building/vehicles/flood 

• Liability/malpractice

 Workers Compensation $33,500

Presenter Notes
Presentation Notes
*FYE 23



Cost Allocation  (slide 2 of 2)

 Medical Supplies $57,300

• Supplies $41,000

• Medical Gas  $5,700

• Medications  $3,100

• Equipment replacement/repair

• Preventative Service      $ 6,500

 Capital Reserve     $131,365

• Ambulance Purchase $350,000

• Power Stretcher System   $60,000

• Cardiac Monitor Replacement $45,000

 Training / Education $29,300

 Recruitment / Retention $31,700

 Uniforms $6,500

 Fuel $32,000

 Building Repair / Supplies $65,900

• New roof, cracked foundation, rotting 
window replacement



Organizational 
Efforts

 Maximize rate charged for service

 Ensure stability of Subscription Program

 Advocate for EMS as an essential government service 

 Pursue collections for unpaid claims

 Apply for grants whenever eligible

 Prioritize spending to reduce operational costs

 Focus on recruitment and retention 

 Meet with facility leadership about the inappropriate 

utilization of the ambulance

 Partner with municipalities to meet service demands

• Impact fees

• Population densities and composition

Presenter Notes
Presentation Notes
Organizational change strategyIncreased the rate at which we bill for serviceContinue to run the subscription plan and improve advertisementSupport efforts to include EMS as an essential government service Utilize collections for unpaid claimsUtilize grants whenever eligibleMonitor and prioritize spending to reduce operational costsInnovate recruitment and retention strategies to retain personnelMeet with facility leadership about the inappropriate utilization of the ambulanceApproached municipalities about impact fees Seek municipal contributions to match demands for service



Organizational 
Change 

 Updated Workforce Model

 Redefined Membership

 Focused Board of Directors

• Municipal Representatives

• Community Involvement



Our Ask
 2024  Budget Request

2024 $ 7.09 per person increase

2020 Census Population Rate Increase total 

Town of Essex 11,504 $18.00 $ 207,072.00 

Essex Junction 10,590 $18.00 $ 190,620.00 

*Jericho 4,295 $18.00 $  77,310.00 

Underhill 3,129 $18.00 $ 56,322.00 

*Westford 647 $18.00 $ 11,646.00 

Totals 30,165 $ 542,970.00 

Presenter Notes
Presentation Notes
CPI is largest contributor to increaseHave to make a larger jump this year because loss of vols / increase of FT to ensure 24/7 ambulance



Budget Comparison

FYE 22 FYE 23 (projected) FYE 24 (projected)

Operating Expense - $1,150,670 - $1,401,663 - $1,504,904

Municipal Contribution $106,255 $329,100 $542,970

All Other Revenue $1,074,097 $882,409 $900,000

Bottom Line - $29,682 - $190,154 - $61,934

*Source: Budget v. Actuals report for FYE 22, excluding any capital campaign contributions or expenses.
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 Essex Rescue’s Annual Call Data 
 

 
 

(2022 contains data from 1/1/2022 – 8/31/2022) 
 

 

Town of Essex & City of Essex Junction 

Year Town Requests for 
Service 

Transports 

2021 City of Essex Junction 1016 1292 Town of Essex 1104 

2022 City of Essex Junction 632 911 Town of Essex 831 
 

 Top 10 Reason for Calling % 
1 Fall(s) 14 
2 Breathing Problem 8 
3 No Other Appropriate Choice 7 
4 Sick Person 7 
5 Chest Pain (non-traumatic) 6 
6 Lifting Assistance 5 
7 Unconscious / Fainting / Near Fainting 5 
8 Medical Alarm 4 
9 MVC /Traffic / Transportation Incident 4 

10 Psychiatric Problem / Abnormal Behavior 4 
 
 
 

 
Town of Jericho 

Year Requests for Service Transports 
2021 235 142 
2022 192 102 

           
 Top 10 Reason for Calling % 
1 Fall(s) 12 
2 Chest Pain (Non-Traumatic) 9 
3 Breathing Problem 8 
4 Sick Person 8 
5 Medical Alarm 7 
6 MVC / Traffic / Transportations Incident 7 
7 No Other Appropriate Choice 6 
8 Abdominal Pain / Problems 4 
9 Unknown Problem / Person Down 4 

10 Lifting Assistance 3 
 
 
 
 
 
 



 Essex Rescue’s Annual Call Data 
 

 
 

(2022 contains data from 1/1/2022 – 8/31/2022) 
 
 

Town of Underhill 
Year Requests for Service Transports 
2021 139 78 
2022 118 68 

 
 Top 10 Reason for Calling % 
1 Fall(s) 11 
2 Breathing Problem 9 
3 No Other Appropriate Choice 7 
4 Psychiatric Problem / Abnormal Behavior 6 
5 MVC / Traffic / Transportation Incident 5 
6 Sick Person 5 
7 Medical Alarm 4 
8 Pain Not Otherwise Specified 4 
9 Abdominal Pain / Problems 3 
10 Stroke / CVA 3 

 
 

 
Town of Westford 

Year Requests for Service Transports 
2021 32 22 
2022 22 12 

 
 

 Top 10 Reason for Calling % 
1 MVC / Traffic / Transportation Incidents 13 
2 Psychiatric Problem / Abnormal Behavior 6 
3 Breathing Problem 7 
4 Chest Pain (Non-traumatic) 7 
5 Bleeding / Laceration / Hemorrhage 6 
6 Fall(s) 6 
7 Pain Not Otherwise Specified 6 
8 Stroke / CVA 6 
9 Diabetic Problem 4 
10 Fire 4 

 



2021 / 2022    EMS SERVICE COMPARISON 

 

 
 

 
 
 

 
 
 

 

Entity  2021 Call Volume
Current Call Volume /  

Anticpated
Staffed 

Units/day
2021 OOS 

hours/year
2022 OOS 

hours/year
# of FT Staff

# of 
Volunteers

# of Per-
diem

Essex 2,710 2,232 / 3,109 1 to 2 0 4 hours 10 50 4
Colchester 1,986 2,012 1 3 hours 1 hour 6 35 7
Richmond 845 845 / 1,200 1 25.5 hours 23 hours 3 95 8

St. Michaels 3,201 2,357 / 3,143 1 to 2 0 0 1 55 0
Williston EMS 1,900 / 594 Fire EMS 1,015 / 457 Fire 1 to 2 0 0 24 0 12

Call/Operation 
Demographics

Entity
Annual Operating 

Budget
Annual Transport 

Revenue
Per-Capita Rate Subscription Plan

Essex $1,400,000.00 $800,000.00 $10.91 Yes
Colchester $857,000.00 $647,500.00 $0.00 No
Richmond $467,000.00 $369,000.00 $18.00 Yes

St. Michaels $950,000.00 $800,000.00 $0.00 No
Williston $3,220,019.00 $436,943.00 $0.00 No

Financial

Entity BLS Rate ALS I  Rate ALS II Rate Mileage
No 

Transport
Max of 

Additonal 
Itemized Billable 

Essex $825.00 $1,000.00 $1,400.00 $25.00 $150.00 $300.00
Colchester $825.00 $975.00 $1,400.00 $18.00 $122.00 $122.00
Richmond $710.00 $835.00 $1,170.00 $20.00 $0.00 $54.27

St. Michaels $750.00 $1,000.00 $1,300.00 $20.00 $0.00 $0.00
Williston $600.00 $950.00 $1,295.00 $19.00 $0.00 $0.00

Billing Rates

Entity Service Type Soley EMS? Licensure Level
Approximate 

Population Served

Essex NFP Y Paramedic 30,000
Colchester Municipal Y Paramedic 17,000
Richmond NFP Y Paramedic 14,000

St. Michaels Educational Institution Combination Paramedic 10,000
Williston Municipal Combination Paramedic 25,000

Towns Served

Town of Essex, City of Essex Jct, Westford, Jericho, Underhill
Town of Colchester

Richmond, Bolton, Hinesburg, St. George, Southern Jericho, North Starksboro
Winooski, 15 coridor of Colchester

Town of Williston

Service 
Demographics 
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MEMORANDUM 

To: Essex Junction City Council 
From: Regina Mahony, City Manager 
Date: 10/7/2022 
Subject: Discussion and Potential Action of 2 Lincoln Renovations (Agenda Item 5c) 
Issue 1:  
This is a critical piece of the puzzle in moving forward with a July 1 transition of the Clerk’s office to 2 
Lincoln and having a unified City Office.  
 
Discussion: Given the short time frame, it seems prudent to think of this as a Phase 1 or near-term strategy. 

• 2 Lincoln will need to accommodate ten staff (eight offices and two public-facing) as of July 1. This 
includes existing positions plus an Assistant Clerk and a third finance person. The original concept 
plans included accommodations for 13 staff – code enforcement and assessors included. Code 
enforcement is an open question to be discussed as part of the FY24 budget process, but we won’t 
need to accommodate assessors as the arrangement is staying as is through FY24, at least.  

• Goals that would be ideal within this renovation, even in a Phase 1/near-term strategy: no offices in 
the basement and a more defined public welcoming area upon entry.  

• It is not possible to achieve this without the use of other aspects of the building (conference room 
or office space upstairs).  

• John Alden and Lyn Wood will be at the City Council meeting to present a few additional concepts 
and discuss some ideas for your consideration. These are attached to the packet, and for your 
information, the previous concepts are located here: 
https://www.essexjunction.org/fileadmin/files/Board_of_Trustees/2_Lincoln_Update_for_9.28.pdf 

 
Recommendation: 
Provide feedback on Phase 1 or near-term renovation concepts.  
 
Issue 2:  
With impending renovations to 2 Lincoln Street, the municipality will need to explore options for how to 
best provide space (long-term and temporarily during renovation) for future city operations.  
 
Discussion: This discussion should take place in executive session.  
 
Cost: NA.  
 
Recommendation: It is recommended that this conversation take place in executive session.  
 
Recommended Motion:   
Should the Council decide to move forward with the recommendation, the following is the recommended 
motion: “I move that we go into executive session to discuss negotiating or securing real estate purchase or 
lease options under the provisions of Title 1, Section 313(a)(2) of the Vermont Statutes, and include the City 
Manager.” 

2 Lincoln Street 
Essex Junction, VT 05452-3154 
www.essexjunction.org 

P: 802.878.6951 
F: 802.878.6946 

E: admin@essexjunction.org 

https://www.essexjunction.org/fileadmin/files/Board_of_Trustees/2_Lincoln_Update_for_9.28.pdf
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EXISTING SECOND FLOOR NOTE:
THREE OFFICES ARE REQUIRED UPSTAIRS IF LARGE CONFERENCE ROOM REMAINS AS IS.

* * *

EXIT

*

GENERAL PROGRAM NOTES:

1.
2.
3.
4.
5.
6.
7.

TEN STAFF WORK AREAS/OFFICE SPACES ARE REQUIRED BY JULY 1ST, 2022.
THE SENIOR CENTER SPACE WILL REMAIN.
THE TEEN CENTER WILL REMAIN.
SEPERATION OF PUBLIC AND STAFF AREAS IS PREFERRED.
MINOR RENOVATION IS DESIRED.
BASEMENT NOT TO BE USED FOR STAFF WORK AREA/OFFICE SPACES.
NO ELEVATOR AT THIS TIME.

DRAWING KEY:
HATCH = PUBLIC SPACE

DASH = DEMOLISH

GREY = NEW

•
•

•
•
•
•

PROVIDES 10 STAFF WORK ARES/OFFICE SPACES ON THE FIRST FLOOR.
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* CONFERENCE ROOM STAYS 'AS IS' IF 3 OFFICES MOVE TO THE SECOND FLOOR.
THE SENIOR CENTER SPACE REMAINS.
THE TEEN CENTER REMAINS.
PUBLIC AND STAFF AREAS ARE INTERMINGLED
MINOR RENOVATION.

OPTION  NOTES

20 MAIN ST. ESSEX JUNCTION, VT 05452
802.879.5153
802.872.2764

SCOTTPARTNERS.COM

P:
F:

LINCOLN HALL

PROPOSED  FIRST FLOOR PLAN OPTION A
10/04/22
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THE TEEN CENTER WILL REMAIN.
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MEMORANDUM 

To: Essex Junction City Council 
From: Regina Mahony, City Manager 
Date: 10/7/2022 
Subject: Discussion of City Council FY24 Budget Ideas & Updates on Current Efforts (Agenda Item 5c) 
Issue:  
In preparation for the development of the FY24 budget, staff would like to hear Councilor’s budget ideas.  
 
Discussion: To prepare you for this conversation, here are updates on a few key projects and separation 
steps (in addition to the 2 Lincoln renovation discussed under the last agenda item):  
 
ARPA: Here is a status report:    

 
 

Amtrak Station Renovation: Rick Hamlin, Jess Morris, and I have met with the federal program staff to move 
this project forward. This is a $3 million grant that requires a non-federal 20% match of $600,000. I don’t 
yet have a firm recommendation on a source for this match. The Economic Development fund and revenue 
replacement from the ARPA funds are potential options.   
 
Finance separation: There have been significant strides toward separation of finance from the Town, with 
complete separation by January 1. As included in the City of Essex Junction estimated budget (see note on 
top of page 4), this includes hiring a third Finance person. This position will be advertised this Fall and can 
be accommodated in the FY23 budget. 
 
Public Works Facility: I recommend that the City begin analyzing the need and approach for a new public 
works facility. One pathway forward is to consider including a conceptual design project in the FY24 capital 
plan for a new facility on the existing site. This would result in a plan and construction cost estimate laying 
the groundwork for public engagement around the needs and could be used as a starting point for planning 
for a new facility in the FY25 capital plan.  
 
Recommendation: 
Discuss City Council FY24 budget ideas. 
 

ARPA Funds Received 2021 1,622,172.19   
ARPA Funds to be Received 2022 1,622,172.17   
Less:

Assigned by Council for masks on 1/25/22 (40,000.00)       
Assigned by Council for City Celebration (40,000.00)       amount agreed on by Council 4/13/22, but not voted on
ARPA Funds Spent to Date (10,537.50)       architectural services on 2 Lincoln renovations
Revenue Replacement in FY23 (375,000.00)    in voter approved FY23 budget

Balance of ARPA Funds Available 2,778,806.86  

ARPA Funds Balance Detail

2 Lincoln Street 
Essex Junction, VT 05452-3154 
www.essexjunction.org 

P: 802.878.6951 
F: 802.878.6946 

E: admin@essexjunction.org 

https://www.essexjunction.org/fileadmin/files/Board_of_Trustees/City_Budget_Memo_and_Detail.pdf


09/30/22                                           Town of Essex Accounts Payable                                       Page 1 of 10
11:46 am                 Check Warrant Report # 17322 Current Prior Next FY Invoices For Fund (GENERAL FUND)                 JMorris
                             For Check Acct 01(GENERAL FUND) All check #s 09/30/22 To 09/30/22 & Fund 2

                                         Invoice  Invoice Description                                      Amount   Check  Check
Vendor                                   Date     Invoice Number            Account                          Paid   Number Date
------------------------------------------------------------------------------------------------------------------------------------
19815      AMAZON CAPITAL SERVICES       09/15/22 Padlocks                  210-5-30-12-610.000            277.05    42205 09/30/22
                                                  19V1VJNH3QCX              General Supplies
19815      AMAZON CAPITAL SERVICES       09/25/22 Vacuum Cleaner            210-5-30-12-610.000            388.74    42207 09/30/22
                                                  1CVDXLYNGVPT              General Supplies
28460      BACHMAN ERIK                  09/12/22 Junction Jam Balloon Art  210-5-17-10-831.000            300.00    42210 09/30/22
                                                  091222D                   Special or New Programs
30350      BAGEL PLACE ESSEX LLC         09/28/22 Junction Jam Voucher      210-5-17-10-831.000            810.00    42211 09/30/22
                                                  092822D                   Special or New Programs
23190      BAILEY SPRING & CHASSIS       09/14/22 UNION LARGE HEX 1/2       210-5-40-12-430.000              4.02    42212 09/30/22
                                                  S 32179                   R&M Vehicles & Equipment
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-640.202             50.38    42219 09/30/22
                                                  B6486246                  Juvenille Collection
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-610.000              2.40    42219 09/30/22
                                                  B6486246                  General Supplies
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-640.202             13.49    42219 09/30/22
                                                  B6486248                  Juvenille Collection
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-610.000              0.80    42219 09/30/22
                                                  B6486248                  General Supplies
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-640.202              8.99    42219 09/30/22
                                                  B6486250                  Juvenille Collection
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-610.000              0.80    42219 09/30/22
                                                  B6486250                  General Supplies
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-640.202             38.57    42219 09/30/22
                                                  B6486251                  Juvenille Collection
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-610.000              3.20    42219 09/30/22
                                                  B6486251                  General Supplies
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-640.202              8.89    42219 09/30/22
                                                  B6486252                  Juvenille Collection
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-610.000              0.80    42219 09/30/22
                                                  B6486252                  General Supplies
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-640.202             47.08    42219 09/30/22
                                                  B6486253                  Juvenille Collection
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-610.000              3.20    42219 09/30/22
                                                  B6486253                  General Supplies
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-640.202             34.50    42219 09/30/22
                                                  B6486255                  Juvenille Collection
00530      BRODART CO                    09/01/22 J Collection, Supplies    210-5-35-10-610.000              2.40    42219 09/30/22
                                                  B6486255                  General Supplies
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 210-5-30-12-610.000            191.54    42220 09/30/22
                                                  6508 0922                 General Supplies
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 210-5-30-10-505.000            587.01    42220 09/30/22
                                                  6508 0922                 Tech. Subs, Licenses
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 210-5-30-10-610.000            182.04    42220 09/30/22
                                                  6508 0922                 General Supplies
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 210-5-17-10-850.000              4.99    42220 09/30/22
                                                  6508 0922                 Community Events and Cele
21210      CINTAS LOC # 68M 71 M         09/01/22 WATERBREAK COOLER LEASE   210-5-40-12-610.000             50.00    42225 09/30/22
                                                  9190727163                General Supplies
30100      COBRAHELP                     09/15/22 Cobra Helps 9-22          210-5-10-10-210.000             31.50    42227 09/30/22
                                                  266531                    Group Insurance
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11:46 am                 Check Warrant Report # 17322 Current Prior Next FY Invoices For Fund (GENERAL FUND)                 JMorris
                             For Check Acct 01(GENERAL FUND) All check #s 09/30/22 To 09/30/22 & Fund 2

                                         Invoice  Invoice Description                                      Amount   Check  Check
Vendor                                   Date     Invoice Number            Account                          Paid   Number Date
------------------------------------------------------------------------------------------------------------------------------------
31545      COSTCO #314                   09/20/22 Supplies                  210-5-25-10-610.000            134.20    42231 09/30/22
                                                  09202022D                 General Supplies
31275      DON WESTON EXCAVATING INC     09/15/22 Old Colchester rd storm l 210-5-40-12-575.000           9610.62    42234 09/30/22
                                                  10652                     Storm Sewer Maintenance
25715      DONALD L. HAMLIN CONSULT      09/21/22 Provide assistance as req 210-5-40-12-451.000           2874.75    42235 09/30/22
                                                  22801 0922                Summer Construction Servi
25715      DONALD L. HAMLIN CONSULT      09/26/22 capital planning          210-5-40-12-330.000            517.50    42235 09/30/22
                                                  22808 0922                Professional Services
25715      DONALD L. HAMLIN CONSULT      09/26/22 Amtrak July - August 2022 210-1-00-00-130.002            180.00    42235 09/30/22
                                                  22811 0922                Exchange - Billable
25715      DONALD L. HAMLIN CONSULT      09/21/22 Community Development Sta 210-5-40-12-330.000           1072.50    42235 09/30/22
                                                  22814 0922                Professional Services
25715      DONALD L. HAMLIN CONSULT      09/21/22 Engineering assistance as 210-5-40-12-330.000            102.75    42235 09/30/22
                                                  22816 0922                Professional Services
25715      DONALD L. HAMLIN CONSULT      09/21/22 Well monitoring_pinecrest 210-5-40-12-575.000            123.44    42235 09/30/22
                                                  22817 0922                Storm Sewer Maintenance
40025      E J  PRESCOTT INC             06/10/22 Fabric Roll               210-5-30-12-431.000            600.00    42237 09/30/22
                                                  6031074                   R&M Buildings & Grounds
40025      E J  PRESCOTT INC             09/01/22 5-1/4X1 FIXED TOP EXT L/C 210-5-40-12-605.000           1828.32    42237 09/30/22
                                                  6071310                   Summer Construction Suppl
35260      EAST COAST PRINTERS INC       09/06/22 12 Hats blk  and 12 C21 7 210-5-40-12-612.000            360.00    42239 09/30/22
                                                  09072232                  Uniforms
26140      EL GATO CANTINA               09/27/22 Junction Jam Vouchers     210-5-17-10-831.000            885.00    42240 09/30/22
                                                  092722D                   Special or New Programs
05550      ESO SOLUTIONS INC             09/06/22 Annual Software Subscript 210-5-25-10-505.000           4906.68    42243 09/30/22
                                                  ESO89995                  Tech. Subs, Licenses
23000      F W WHITCOMB                  09/19/22 SHUR-PAC, 3/4 crushed Sto 210-5-40-12-451.000           1104.75    42248 09/30/22
                                                  00010615                  Summer Construction Servi
00820      GLOBAL EQUIPMENT COMPANY      09/08/22 Dog Park Bags             210-5-30-12-610.000            190.84    42259 09/30/22
                                                  119573608                 General Supplies
15045      GLOBAL FOUNDRIES US2 LLC      08/09/22 MSP Land Lease 2022       210-5-30-12-441.000            500.00    42260 09/30/22
                                                  81064 2022                Rental Land/Buildings
04035      GOT THAT RENTAL & SALES I     09/20/22 Equip. Supplies           210-5-30-12-431.000            187.33    42263 09/30/22
                                                  W6682                     R&M Buildings & Grounds
07010      GREEN MOUNTAIN POWER CORP     09/08/22 Solar Accounts 08/08-09/0 210-5-41-20-622.000              6.29    42265 09/30/22
                                                  090822 Solar              Electricity
07010      GREEN MOUNTAIN POWER CORP     09/08/22 Solar Accounts 08/08-09/0 210-5-41-23-622.000            226.33    42265 09/30/22
                                                  090822 Solar              Electricity
07010      GREEN MOUNTAIN POWER CORP     09/08/22 Solar Accounts 08/08-09/0 210-5-41-22-622.000              6.29    42265 09/30/22
                                                  090822 Solar              Electricity
07010      GREEN MOUNTAIN POWER CORP     09/08/22 Solar Accounts 08/08-09/0 210-5-40-12-622.000              1.37    42265 09/30/22
                                                  090822 Solar              Electricity
07010      GREEN MOUNTAIN POWER CORP     09/08/22 Solar Accounts 08/08-09/0 210-5-41-21-622.000             71.16    42265 09/30/22
                                                  090822 Solar              Electricity
07010      GREEN MOUNTAIN POWER CORP     09/08/22 Solar Accounts 08/08-09/0 210-5-40-12-622.000              1.63    42265 09/30/22
                                                  090822 Solar              Electricity
26515      HOOKER SAMUEL T               09/26/22 Junction Jam Sound        210-5-17-10-831.000            500.00    42268 09/30/22
                                                  092622D                   Special or New Programs
24250      IMPACT FIRE                   09/13/22 Annual Extinguisher Check 210-5-25-10-431.000            530.50    42270 09/30/22
                                                  25012830                  R&M Buildings & Grounds
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37715      INTEGRITY COMMUNICATIONS      09/22/22 Technical Services        210-5-35-10-340.000            353.06    42272 09/30/22
                                                  41733                     Technical Services
23980      INTERSTATE BATTERY OF VT      09/08/22 COMMERCIAL BATTERY for sw 210-5-40-12-430.000            548.55    42273 09/30/22
                                                  903201016592              R&M Vehicles & Equipment
23980      INTERSTATE BATTERY OF VT      09/08/22 LITE COMM CORE CHG(SRVSKU 210-5-40-12-430.000            -63.00    42273 09/30/22
                                                  903201016594              R&M Vehicles & Equipment
27670      IROQUOIS MANUFACTURING, I     09/07/22 TOMMY G-2 SERIES PICKUP S 210-5-40-12-430.000           6168.00    42274 09/30/22
                                                  163797                    R&M Vehicles & Equipment
27840      MADISON NATIONAL LIFE INS     09/15/22 Life Oct 22 City          210-5-10-10-210.000            109.80    42279 09/30/22
                                                  1518658                   Group Insurance
27840      MADISON NATIONAL LIFE INS     09/15/22 Life Oct 22 City          210-5-13-10-210.000             73.20    42279 09/30/22
                                                  1518658                   Group Insurance
27840      MADISON NATIONAL LIFE INS     09/15/22 Life Oct 22 City          210-5-40-12-210.000             86.31    42279 09/30/22
                                                  1518658                   Group Insurance
27840      MADISON NATIONAL LIFE INS     09/15/22 Life Oct 22 City          210-5-40-13-210.000              7.32    42279 09/30/22
                                                  1518658                   Group Insurance
27840      MADISON NATIONAL LIFE INS     09/15/22 Life Oct 22 City          210-5-35-10-210.000            219.60    42279 09/30/22
                                                  1518658                   Group Insurance
27840      MADISON NATIONAL LIFE INS     09/15/22 Life Oct 22 City          210-5-16-10-210.000             73.20    42279 09/30/22
                                                  1518658                   Group Insurance
27840      MADISON NATIONAL LIFE INS     09/15/22 Life Oct 22 City          210-5-30-10-210.000            219.60    42279 09/30/22
                                                  1518658                   Group Insurance
27840      MADISON NATIONAL LIFE INS     09/15/22 Life Oct 22 City          210-5-30-12-210.000             72.86    42279 09/30/22
                                                  1518658                   Group Insurance
26145      MCGILLICUDDYS FIVE CORNER     09/27/22 Junction Jam Vouchers     210-5-17-10-831.000            795.00    42282 09/30/22
                                                  092722D                   Special or New Programs
36720      MIRACLE RECREATION EQUIPM     08/25/22 MSP Playground            210-5-30-12-431.000           3857.30    42284 09/30/22
                                                  845874                    R&M Buildings & Grounds
36720      MIRACLE RECREATION EQUIPM     09/09/22 MSP Playground            210-5-30-12-431.000            991.21    42284 09/30/22
                                                  846597                    R&M Buildings & Grounds
V10462     MONAGHAN SAFAR DUCHAM  PL     09/16/22 City legal Aug 22         210-5-10-10-320.000            527.50    42285 09/30/22
                                                  August 2022               Legal Services
V10462     MONAGHAN SAFAR DUCHAM  PL     09/16/22 City legal Aug 22         210-5-10-10-320.000            892.50    42285 09/30/22
                                                  August 2022               Legal Services
27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        210-5-10-10-210.000           3929.94    42287 09/30/22
                                                  17185885                  Group Insurance
27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        210-5-13-10-210.000           1900.70    42287 09/30/22
                                                  17185885                  Group Insurance
27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        210-5-40-12-210.000           4561.68    42287 09/30/22
                                                  17185885                  Group Insurance
27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        210-5-40-13-210.000            270.57    42287 09/30/22
                                                  17185885                  Group Insurance
27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        210-5-35-10-210.000           6588.23    42287 09/30/22
                                                  17185885                  Group Insurance
27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        210-5-16-10-210.000           1352.80    42287 09/30/22
                                                  17185885                  Group Insurance
27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        210-5-30-10-210.000           9503.50    42287 09/30/22
                                                  17185885                  Group Insurance
27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        210-5-30-12-210.000           2029.24    42287 09/30/22
                                                  17185885                  Group Insurance
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27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        210-2-00-00-210.006            598.60    42287 09/30/22
                                                  17185885                  Health Ins. Copay
05485      NATIONAL BUSINESS LEASING     09/09/22 Copier leases 9/15-10/14/ 210-5-35-10-442.000             80.72    42288 09/30/22
                                                  77472027                  Rental Vehicles/Equip
05485      NATIONAL BUSINESS LEASING     09/09/22 Copier leases 9/15-10/14/ 210-5-35-10-442.000             80.74    42288 09/30/22
                                                  77472027                  Rental Vehicles/Equip
05485      NATIONAL BUSINESS LEASING     09/09/22 Copier leases 9/15-10/14/ 210-5-40-12-442.000             72.59    42288 09/30/22
                                                  77472027                  Rental Vehicles/Equip
05485      NATIONAL BUSINESS LEASING     09/09/22 Copier leases 9/15-10/14/ 210-5-10-10-442.000            138.97    42288 09/30/22
                                                  77472027                  Rental Vehicles/Equip
05485      NATIONAL BUSINESS LEASING     09/27/22 Copier usages 8/18-9/17/2 210-5-35-10-442.000              0.98    42289 09/30/22
                                                  IN506441                  Rental Vehicles/Equip
05485      NATIONAL BUSINESS LEASING     09/27/22 Copier usages 8/18-9/17/2 210-5-35-10-442.000             55.16    42289 09/30/22
                                                  IN506441                  Rental Vehicles/Equip
05485      NATIONAL BUSINESS LEASING     09/27/22 Copier usages 8/18-9/17/2 210-5-40-12-442.000              0.68    42289 09/30/22
                                                  IN506441                  Rental Vehicles/Equip
05485      NATIONAL BUSINESS LEASING     09/27/22 Copier usages 8/18-9/17/2 210-5-10-10-442.000             25.84    42289 09/30/22
                                                  IN506441                  Rental Vehicles/Equip
24960      NORTHEAST DELTA DENTAL        09/15/22 Dental Oct 22 City        210-5-10-10-210.000            233.97    42291 09/30/22
                                                  9256197Oct22              Group Insurance
24960      NORTHEAST DELTA DENTAL        09/15/22 Dental Oct 22 City        210-5-13-10-210.000            197.99    42291 09/30/22
                                                  9256197Oct22              Group Insurance
24960      NORTHEAST DELTA DENTAL        09/15/22 Dental Oct 22 City        210-5-40-12-210.000            310.66    42291 09/30/22
                                                  9256197Oct22              Group Insurance
24960      NORTHEAST DELTA DENTAL        09/15/22 Dental Oct 22 City        210-5-40-13-210.000             13.71    42291 09/30/22
                                                  9256197Oct22              Group Insurance
24960      NORTHEAST DELTA DENTAL        09/15/22 Dental Oct 22 City        210-5-35-10-210.000            568.22    42291 09/30/22
                                                  9256197Oct22              Group Insurance
24960      NORTHEAST DELTA DENTAL        09/15/22 Dental Oct 22 City        210-5-16-10-210.000             71.96    42291 09/30/22
                                                  9256197Oct22              Group Insurance
24960      NORTHEAST DELTA DENTAL        09/15/22 Dental Oct 22 City        210-5-30-10-210.000            647.20    42291 09/30/22
                                                  9256197Oct22              Group Insurance
24960      NORTHEAST DELTA DENTAL        09/15/22 Dental Oct 22 City        210-5-30-12-210.000            104.53    42291 09/30/22
                                                  9256197Oct22              Group Insurance
23420      P & P SEPTIC SERVICE INC.     09/21/22 MSP Portolets             210-5-30-12-330.000            330.00    42294 09/30/22
                                                  T585325                   Professional Services
24100      PERMA-LINE CORP OF NEW EN     09/10/22 RUR36-400 REFLECTIVE ROLL 210-5-40-12-572.000            302.00    42297 09/30/22
                                                  194676                    Traffic Control
25140      PIKE INDUSTRIES INC           09/20/22 Plant: 04800 Asphalt -    210-5-40-12-605.000            553.00    42300 09/30/22
                                                  1204185                   Summer Construction Suppl
25635      PIONEER MANUFACTURING CO      09/16/22 Field Paint               210-5-30-12-610.000            675.00    42301 09/30/22
                                                  INV857325                 General Supplies
V10641     PPG ARCHITECTURAL COATING     08/05/22 235457 GUN FLEX GRA16063  210-5-40-12-610.000            558.40    42303 09/30/22
                                                  823203075283              General Supplies
18010      REYNOLDS & SON, INC.          09/20/22 Boot Insert SZ            210-5-25-10-612.000             76.90    42304 09/30/22
                                                  3413602                   Uniforms
24775      ROBERGE & SONS MOWING INC     09/07/22 road Side cutting         210-5-40-12-451.000           1440.00    42305 09/30/22
                                                  319773                    Summer Construction Servi
02050      RON BUSHEY'S SUNOCO           08/02/22 towing machine back to Pw 210-5-40-12-430.000            100.00    42306 09/30/22
                                                  5066                      R&M Vehicles & Equipment
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00275      SB SIGNS INC                  09/16/22 Junction Jam Banners      210-5-17-10-831.000           1582.00    42311 09/30/22
                                                  26765 Wayfin              Special or New Programs
28015      SCICHITANO DALE               08/30/22 Setup Fee for Skunk remov 210-5-30-12-330.000            204.00    42312 09/30/22
                                                  879386                    Professional Services
29835      SHERWIN-WILLIAMS              09/16/22 QUICK MIXER 43-001        210-5-40-12-610.000             15.19    42315 09/30/22
                                                  04754                     General Supplies
26190      SWANK MOTION PICTURES INC     09/16/22 Junction Jam Movie        210-5-17-10-831.000            495.00    42318 09/30/22
                                                  1943520                   Special or New Programs
29150      SWEET WHEELS                  09/28/22 Junction Jam Vouchers     210-5-17-10-831.000            195.00    42319 09/30/22
                                                  092822D                   Special or New Programs
14740      SWISH WHITE RIVER LTD         09/21/22 Cleaning Pads             210-5-41-22-610.000             91.50    42320 09/30/22
                                                  W524114                   General Supplies
28455      UNITED CONSTRUCTION & FOR     09/13/22 PIN tf23p                 210-5-40-12-430.000             38.22    42323 09/30/22
                                                  9642467                   R&M Vehicles & Equipment
36130      VERIZON WIRELESS VSAT         09/18/22 CELL PHONE SERVICE        210-5-40-12-530.000             35.01    42325 09/30/22
                                                  9916080260                Communications
23395      VILLAGE HARDWARE - WILLIS     08/25/22 flow thru window brush    210-5-40-12-610.000             21.83    42327 09/30/22
                                                  515461                    General Supplies
23395      VILLAGE HARDWARE - WILLIS     09/21/22 EJRP Maint Supplies       210-5-30-12-610.000             25.76    42329 09/30/22
                                                  515572                    General Supplies
21230      VISION SERVICE PLAN  (CT)     09/19/22 Vision Oct 2022 City      210-5-10-10-210.000             71.79    42330 09/30/22
                                                  816115599                 Group Insurance
21230      VISION SERVICE PLAN  (CT)     09/19/22 Vision Oct 2022 City      210-5-13-10-210.000             38.01    42330 09/30/22
                                                  816115599                 Group Insurance
21230      VISION SERVICE PLAN  (CT)     09/19/22 Vision Oct 2022 City      210-5-40-12-210.000             58.56    42330 09/30/22
                                                  816115599                 Group Insurance
21230      VISION SERVICE PLAN  (CT)     09/19/22 Vision Oct 2022 City      210-5-40-13-210.000              2.72    42330 09/30/22
                                                  816115599                 Group Insurance
21230      VISION SERVICE PLAN  (CT)     09/19/22 Vision Oct 2022 City      210-5-35-10-210.000            109.31    42330 09/30/22
                                                  816115599                 Group Insurance
21230      VISION SERVICE PLAN  (CT)     09/19/22 Vision Oct 2022 City      210-5-16-10-210.000             18.76    42330 09/30/22
                                                  816115599                 Group Insurance
21230      VISION SERVICE PLAN  (CT)     09/19/22 Vision Oct 2022 City      210-5-30-10-210.000            122.00    42330 09/30/22
                                                  816115599                 Group Insurance
21230      VISION SERVICE PLAN  (CT)     09/19/22 Vision Oct 2022 City      210-5-30-12-210.000             22.99    42330 09/30/22
                                                  816115599                 Group Insurance
V2371      VMCTA                         07/29/22 MEMBERSHIP SMH            210-5-10-10-500.000             35.00    42331 09/30/22
                                                  220929DA                  Training, Conf, Dues
29825      VT GAS SYSTEMS                09/22/22 MSP Gas September         210-5-41-26-621.000             41.79    42332 09/30/22
                                                  1578756 0922              Natrual Gas/Heating
29825      VT GAS SYSTEMS                09/22/22 MSP Gas September         210-5-41-26-621.000             71.48    42335 09/30/22
                                                  810044 0922               Natrual Gas/Heating
23575      VTCMA                         09/27/22 Cty Mgr VTCMA conf        210-5-10-10-500.000             56.00    42338 09/30/22
                                                  F20E37T1                  Training, Conf, Dues
23390      WOMEN LEADING GOVERNMENT      09/28/22 Cty Mgr Membership RM     210-5-10-10-500.000             40.00    42341 09/30/22
                                                  092822 WLGVC              Training, Conf, Dues
V1161      ICMA RETIREMENT TRUST-401     09/30/22 Payroll Transfer          210-2-00-00-210.004           7554.34  9290263 09/30/22
                                                  PR-09/30/22               Retirement Payable
V1160      ICMA RETIREMENT TRUST-457     09/30/22 Payroll Transfer          210-2-00-00-210.004           2014.57  9290264 09/30/22
                                                  PR-09/30/22               Retirement Payable
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V2337      UNITED WAY OF CHITTENDEN      09/02/22 Payroll Transfer          210-2-00-00-210.005             12.00  9290265 09/30/22
                                                  PR-09/02/22               Misc Deductions Payable
V2337      UNITED WAY OF CHITTENDEN      09/09/22 Payroll Transfer          210-2-00-00-210.005             12.00  9290265 09/30/22
                                                  PR-09/09/22               Misc Deductions Payable
V2337      UNITED WAY OF CHITTENDEN      09/16/22 Payroll Transfer          210-2-00-00-210.005             12.00  9290265 09/30/22
                                                  PR-09/16/22               Misc Deductions Payable
V2337      UNITED WAY OF CHITTENDEN      09/23/22 Payroll Transfer          210-2-00-00-210.005             12.00  9290265 09/30/22
                                                  PR-09/23/22               Misc Deductions Payable
V2337      UNITED WAY OF CHITTENDEN      09/30/22 Payroll Transfer          210-2-00-00-210.005             12.00  9290265 09/30/22
                                                  PR-09/30/22               Misc Deductions Payable
17140      THE EDGE (VILLAGE)            09/16/22 Payroll Transfer          210-2-00-00-210.005             33.25  9290267 09/30/22
                                                  PR-09/16/22               Misc Deductions Payable
17425      ICMA ROTH PLAN 706287         09/30/22 Payroll Transfer          210-2-00-00-210.004             25.00  9290269 09/30/22
                                                  PR-09/30/22               Retirement Payable
05375      ESSEX JUNCTION EMPLOYEES      09/02/22 Payroll Transfer          210-2-00-00-210.005             30.00 22093001 09/30/22
                                                  PR-09/02/22               Misc Deductions Payable
05375      ESSEX JUNCTION EMPLOYEES      09/09/22 Payroll Transfer          210-2-00-00-210.005             30.00 22093001 09/30/22
                                                  PR-09/09/22               Misc Deductions Payable
05375      ESSEX JUNCTION EMPLOYEES      09/16/22 Payroll Transfer          210-2-00-00-210.005             30.00 22093001 09/30/22
                                                  PR-09/16/22               Misc Deductions Payable
05375      ESSEX JUNCTION EMPLOYEES      09/23/22 Payroll Transfer          210-2-00-00-210.005             28.00 22093001 09/30/22
                                                  PR-09/23/22               Misc Deductions Payable
05375      ESSEX JUNCTION EMPLOYEES      09/30/22 Payroll Transfer          210-2-00-00-210.005             28.00 22093001 09/30/22
                                                  PR-09/30/22               Misc Deductions Payable
25715      DONALD L. HAMLIN CONSULT      09/26/22 Main St park              220-5-00-00-720.002           3644.75    42235 09/30/22
                                                  22815 0922                1 Main; Road Res-Q
17765      WAITE-HEINDEL ENVIRONMENT     09/07/22 Main St park              220-5-00-00-720.002            527.50    42339 09/30/22
                                                  5306                      1 Main; Road Res-Q
25715      DONALD L. HAMLIN CONSULT      09/26/22 Crescent Connector August 230-5-16-10-890.824           1851.00    42235 09/30/22
                                                  12833 092622              Cres. Connector
25715      DONALD L. HAMLIN CONSULT      09/26/22 Crescent Connect Phase 1  230-5-16-10-890.824          33506.50    42235 09/30/22
                                                  18814 0922                Cres. Connector
25715      DONALD L. HAMLIN CONSULT      09/21/22 Brickyard Road Waterline  230-5-40-13-895.830           2310.00    42235 09/30/22
                                                  22802 0922                BC2058 Brickyard Culvert
36240      DUBOIS & KING INC             09/06/22 Essex JCT STP 5300 (13) C 230-5-16-10-890.824           9963.93    42236 09/30/22
                                                  91                        Cres. Connector
V9632      HOYLE, TANNER & ASSOC, IN     09/27/22 Densmore Culvert #2 Repla 230-5-40-13-722.801           1734.00    42269 09/30/22
                                                  0067701                   Densmore Dr  non-FEMA
V9632      HOYLE, TANNER & ASSOC, IN     09/27/22 Brickyard Rd Culvert      230-5-40-13-895.830           9664.00    42269 09/30/22
                                                  0067702                   BC2058 Brickyard Culvert
V10462     MONAGHAN SAFAR DUCHAM  PL     09/16/22 City legal Aug 22         230-5-16-10-890.824           1390.00    42285 09/30/22
                                                  August 2022               Cres. Connector
39425      SCOTT & PARTNERS INC          09/19/22 Brownell Roof Project     232-5-41-21-730.001           3767.50    42313 09/30/22
                                                  4054                      Roof
25715      DONALD L. HAMLIN CONSULT      09/21/22 Main street project water 254-5-54-70-723.004            936.00    42235 09/30/22
                                                  21806 0922                Main St Water Line
27840      MADISON NATIONAL LIFE INS     09/15/22 Life Oct 22 City          254-5-54-20-210.000             18.30    42279 09/30/22
                                                  1518658                   Group Insurance
V10462     MONAGHAN SAFAR DUCHAM  PL     09/16/22 City legal Aug 22         254-5-54-70-723.004           4304.75    42285 09/30/22
                                                  August 2022               Main St Water Line
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27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        254-5-54-20-210.000           2796.26    42287 09/30/22
                                                  17185885                  Group Insurance
24960      NORTHEAST DELTA DENTAL        09/15/22 Dental Oct 22 City        254-5-54-20-210.000            317.51    42291 09/30/22
                                                  9256197Oct22              Group Insurance
21230      VISION SERVICE PLAN  (CT)     09/19/22 Vision Oct 2022 City      254-5-54-20-210.000             59.92    42330 09/30/22
                                                  816115599                 Group Insurance
14685      ALLIANCE MECHANICAL INC       08/31/22 New NG valve actuator. Pe 255-5-55-30-570.000           1282.40    42202 09/30/22
                                                  058750                    Other Purchased Services
07465      BIBENS ACE HARDWARE INC       09/19/22 CLOTHES PINS 50CT         255-5-55-70-722.012             17.36    42216 09/30/22
                                                  845487                    Phlo Final Phase
11375      CASELLA WASTE MANAGEMENT      09/01/22 Grit disposal for Sept  2 255-5-55-30-421.000           1097.64    42221 09/30/22
                                                  3338662                   Grit Disposal
21210      CINTAS LOC # 68M 71 M         09/13/22 break room supplies for m 255-5-55-30-610.000            102.00    42225 09/30/22
                                                  5124293114                General Supplies
25715      DONALD L. HAMLIN CONSULT      09/21/22 Well monitoring_pinecrest 255-5-55-30-330.000            165.00    42235 09/30/22
                                                  22817 0922                Professional Services
V10734     ENCORE ESSEX JUNCTION SOL     08/25/22 Monthly Payment (7/20/22- 255-5-55-30-622.000           2969.11    42241 09/30/22
                                                  2208WWTP                  Electricity
06870      ENDYNE INC                    09/23/22 2209-26155 TKN            255-5-55-30-340.000             35.00    42242 09/30/22
                                                  423530                    Technical Services
38955      F W WEBB COMPANY              08/31/22 CHK VLV 1x1-1/4 304 SS    255-5-55-30-610.000             59.51    42247 09/30/22
                                                  77459418                  General Supplies
24785      GRAINGER                      08/05/22 PILOT AIR CONTROL,2-WAY,  255-5-55-30-570.000            285.05    42264 09/30/22
                                                  9401555371                Other Purchased Services
27840      MADISON NATIONAL LIFE INS     09/15/22 Life Oct 22 City          255-5-55-30-210.000            347.70    42279 09/30/22
                                                  1518658                   Group Insurance
V10462     MONAGHAN SAFAR DUCHAM  PL     09/16/22 City legal Aug 22         255-5-55-30-320.000            365.00    42285 09/30/22
                                                  August 2022               Legal Services
27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        255-5-55-30-210.000           7941.13    42287 09/30/22
                                                  17185885                  Group Insurance
05485      NATIONAL BUSINESS LEASING     09/09/22 Copier leases 9/15-10/14/ 255-5-55-30-442.000             80.74    42288 09/30/22
                                                  77472027                  Rental Vehicles/Equip
05485      NATIONAL BUSINESS LEASING     09/27/22 Copier usages 8/18-9/17/2 255-5-55-30-442.000             34.67    42289 09/30/22
                                                  IN506441                  Rental Vehicles/Equip
24960      NORTHEAST DELTA DENTAL        09/15/22 Dental Oct 22 City        255-5-55-30-210.000            444.74    42291 09/30/22
                                                  9256197Oct22              Group Insurance
11695      PIONEER MOTORS & DRIVES,      04/04/22 REPLACE EATON VFD WITH    255-5-55-30-570.000           1375.00    42302 09/30/22
                                                  M4902                     Other Purchased Services
36130      VERIZON WIRELESS VSAT         09/18/22 CELL PHONE SERVICE        255-5-55-30-530.000             80.70    42325 09/30/22
                                                  9916080260                Communications
36130      VERIZON WIRELESS VSAT         09/18/22 CELL PHONE SERVICE        255-5-55-30-570.000             40.01    42325 09/30/22
                                                  9916080260                Other Purchased Services
23395      VILLAGE HARDWARE - WILLIS     09/08/22 20PK 42GAL BLK Cont Bag   255-5-55-30-610.000             21.84    42328 09/30/22
                                                  515512                    General Supplies
23395      VILLAGE HARDWARE - WILLIS     09/08/22 shop tools WWTF           255-5-55-30-610.000            117.09    42328 09/30/22
                                                  515516                    General Supplies
21230      VISION SERVICE PLAN  (CT)     09/19/22 Vision Oct 2022 City      255-5-55-30-210.000            101.59    42330 09/30/22
                                                  816115599                 Group Insurance
07010      GREEN MOUNTAIN POWER CORP     09/08/22 Solar Accounts 08/08-09/0 256-5-56-40-434.002            -18.86    42265 09/30/22
                                                  090822 Solar              West Street PS Costs
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07010      GREEN MOUNTAIN POWER CORP     09/08/22 Solar Accounts 08/08-09/0 256-5-56-40-622.000             -1.58    42265 09/30/22
                                                  090822 Solar              Electricity
07010      GREEN MOUNTAIN POWER CORP     09/08/22 Solar Accounts 08/08-09/0 256-5-56-40-434.001             -0.57    42265 09/30/22
                                                  090822 Solar              Susie Wilson PS Costs
27840      MADISON NATIONAL LIFE INS     09/15/22 Life Oct 22 City          256-5-56-40-210.000            123.08    42279 09/30/22
                                                  1518658                   Group Insurance
27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        256-5-56-40-210.000           5257.09    42287 09/30/22
                                                  17185885                  Group Insurance
24960      NORTHEAST DELTA DENTAL        09/15/22 Dental Oct 22 City        256-5-56-40-210.000            306.14    42291 09/30/22
                                                  9256197Oct22              Group Insurance
36130      VERIZON WIRELESS VSAT         08/23/22 pump station comm 7/24-8/ 256-5-56-40-434.001             38.59    42324 09/30/22
                                                  9914241282                Susie Wilson PS Costs
36130      VERIZON WIRELESS VSAT         08/23/22 pump station comm 7/24-8/ 256-5-56-40-434.002             38.59    42324 09/30/22
                                                  9914241282                West Street PS Costs
36130      VERIZON WIRELESS VSAT         08/23/22 pump station comm 7/24-8/ 256-5-56-40-431.000            150.12    42324 09/30/22
                                                  9914241282                R&M Buildings & Grounds
21230      VISION SERVICE PLAN  (CT)     09/19/22 Vision Oct 2022 City      256-5-56-40-210.000             59.22    42330 09/30/22
                                                  816115599                 Group Insurance
14400      ABOVE AND BEYOND              09/19/22 Senior Center cleaning    258-5-33-13-330.000            650.00    42198 09/30/22
                                                  7312                      Professional Services
01930      CENTER FOR TECHNOLOGY         09/21/22 Sr. Center Meals          258-5-33-13-830.000             80.00    42224 09/30/22
                                                  432840                    Regular Programs
05485      NATIONAL BUSINESS LEASING     09/09/22 Copier leases 9/15-10/14/ 258-5-33-13-442.000             94.15    42288 09/30/22
                                                  77472027                  Rental Vehicles/Equip
05485      NATIONAL BUSINESS LEASING     09/27/22 Copier usages 8/18-9/17/2 258-5-33-13-442.000            122.54    42289 09/30/22
                                                  IN506441                  Rental Vehicles/Equip
21570      PETTY CASH - NICOLE MONE      08/18/22 PETTY CASH                258-5-33-13-830.000             27.44    42299 09/30/22
                                                  08182022D                 Regular Programs
19815      AMAZON CAPITAL SERVICES       09/15/22 Bus Signage               259-5-30-15-610.000            171.24    42203 09/30/22
                                                  11XDY4KMTPCG              General Supplies
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-11-610.000             40.23    42220 09/30/22
                                                  6508 0922                 General Supplies
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-17-610.000           1195.37    42220 09/30/22
                                                  6508 0922                 General Supplies
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-17-580.000            842.70    42220 09/30/22
                                                  6508 0922                 Travel
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-15-530.000             60.00    42220 09/30/22
                                                  6508 0922                 Communications
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-14-610.000           1081.74    42220 09/30/22
                                                  6508 0922                 General Supplies
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-17-610.000            -18.53    42220 09/30/22
                                                  6508 0922                 General Supplies
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-15-500.000           1132.18    42220 09/30/22
                                                  6508 0922                 Training, Conf, Dues
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-16-500.000            566.09    42220 09/30/22
                                                  6508 0922                 Training, Conf, Dues
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-12-500.000           1132.18    42220 09/30/22
                                                  6508 0922                 Training, Conf, Dues
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-10-500.000           3396.54    42220 09/30/22
                                                  6508 0922                 Training, Conf, Dues
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22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-10-500.000           1008.64    42220 09/30/22
                                                  6508 0922                 Training, Conf, Dues
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-12-500.000            252.16    42220 09/30/22
                                                  6508 0922                 Training, Conf, Dues
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-16-500.000            252.16    42220 09/30/22
                                                  6508 0922                 Training, Conf, Dues
22670      CAPITAL ONE CREDIT CARD -     09/14/22 EJRP Credit Card Aug/Sept 259-5-30-15-500.000            252.16    42220 09/30/22
                                                  6508 0922                 Training, Conf, Dues
27590      CATAMOUNT COLOR (OFFSET H     09/14/22 Fall Brochure Printing    259-5-30-10-550.000           3176.00    42223 09/30/22
                                                  26405                     Printing and Binding
27590      CATAMOUNT COLOR (OFFSET H     09/16/22 Fall Brochure Prep        259-5-30-10-550.000            275.00    42223 09/30/22
                                                  26422                     Printing and Binding
04640      FASTENAL INDUSTRIAL & CON     09/07/22 First Aid Supplies        259-5-30-15-610.000              1.91    42249 09/30/22
                                                  VTBUR313176               General Supplies
27840      MADISON NATIONAL LIFE INS     09/15/22 Life Oct 22 City          259-5-30-15-210.000            472.91    42279 09/30/22
                                                  1518658                   Group Insurance
27840      MADISON NATIONAL LIFE INS     09/15/22 Life Oct 22 City          259-5-30-16-210.000            143.85    42279 09/30/22
                                                  1518658                   Group Insurance
27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        259-5-30-15-210.000           6764.00    42287 09/30/22
                                                  17185885                  Group Insurance
27395      MVP HEALTH CARE INC 43118     09/10/22 Oct 22 health City        259-5-30-16-210.000           6378.50    42287 09/30/22
                                                  17185885                  Group Insurance
05485      NATIONAL BUSINESS LEASING     09/09/22 Copier leases 9/15-10/14/ 259-5-30-10-442.000            177.89    42288 09/30/22
                                                  77472027                  Rental Vehicles/Equip
05485      NATIONAL BUSINESS LEASING     09/09/22 Copier leases 9/15-10/14/ 259-5-30-10-442.000            177.90    42288 09/30/22
                                                  77472027                  Rental Vehicles/Equip
05485      NATIONAL BUSINESS LEASING     09/27/22 Copier usages 8/18-9/17/2 259-5-30-10-442.000            187.06    42289 09/30/22
                                                  IN506441                  Rental Vehicles/Equip
05485      NATIONAL BUSINESS LEASING     09/27/22 Copier usages 8/18-9/17/2 259-5-30-10-442.000             29.12    42289 09/30/22
                                                  IN506441                  Rental Vehicles/Equip
24960      NORTHEAST DELTA DENTAL        09/15/22 Dental Oct 22 City        259-5-30-15-210.000            395.78    42291 09/30/22
                                                  9256197Oct22              Group Insurance
24960      NORTHEAST DELTA DENTAL        09/15/22 Dental Oct 22 City        259-5-30-16-210.000            363.40    42291 09/30/22
                                                  9256197Oct22              Group Insurance
30345      TAYLOR KIMBERLEY              09/27/22 Program Refund            259-4-30-14-020.312             40.00    42321 09/30/22
                                                  148398                    Adult Programs
36130      VERIZON WIRELESS VSAT         09/18/22 CELL PHONE SERVICE        259-5-30-16-610.000             40.35    42325 09/30/22
                                                  9916080260                General Supplies
21230      VISION SERVICE PLAN  (CT)     09/19/22 Vision Oct 2022 City      259-5-30-15-210.000            121.94    42330 09/30/22
                                                  816115599                 Group Insurance
21230      VISION SERVICE PLAN  (CT)     09/19/22 Vision Oct 2022 City      259-5-30-16-210.000             71.79    42330 09/30/22
                                                  816115599                 Group Insurance
24495      YILDIRIM WIPA                 09/16/22 Pavilion Refund           259-4-30-12-020.308             20.00    42342 09/30/22
                                                  148029                    Facility & Field Rental
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                                                                                                      -----------
                                Report Total                                                            225979.62
                                                                                                      ===========

            To the Treasurer of Town of Essex, We Hereby certify                                ___________________________________
          that there is due to the several persons whose names are
          listed hereon the sum against each name and that there
          are good and sufficient vouchers supporting the payments
          aggregating $ ***225,979.62                                                           ___________________________________
          Let this be your order for the payments of these amounts.

                                                                                                ___________________________________

                                                                                                ___________________________________

                                                                                                ___________________________________



 
 
 
CITY COUNCIL 
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 1 
CITY OF ESSEX JUNCTION 2 

TOWN OF ESSEX 3 
JOINT CITY COUNCIL/TOWN SELECTBOARD MEETING MINUTES 4 

WEDNESDAY, SEPTEMBER 28, 2022 5 
 6 
COUNCILORS PRESENT: Andrew Brown, President; Raj Chawla, Vice-President; Amber Thibeault; 7 
George Tyler 8 
 9 
SELECTBOARD PRESENT: Andy Watts, Chair; Kendall Chamberlin; Tracey Delphia, Vice-Chair; 10 
Dawn Hill Fleury; Ethan Lawrence, Clerk 11 
 12 
ADMINISTRATION and STAFF: Greg Duggan, Town Manager; Regina Mahoney, City Manager; 13 
Wendy Hysko, Library Director; Marguerite Ladd, Essex Town Deputy Manager; Brad Luck, Essex 14 
Junction Recreation Director; Ron Hoague, Police Chief; Harlan Smith, Director of Parks & Facilities; Ally 15 
Vile, Essex Town Recreation Director 16 
 17 
OTHERS PRESENT: Elizabeth Dunn, Christopher Kline, Bruce Post, Mary Post, Ken Signorello 18 
 19 
1. CALL TO ORDER 20 
Mr. Brown called the meeting of the City Council to order at 6:30 PM. 21 
 22 
Mr. Watts called the special meeting of the Essex Selectboard to order at 6:30 PM. 23 
 24 
2. AGENDA ADDITIONS/ CHANGES 25 
None. 26 
 27 
3. APPROVE AGENDA 28 
No changes, thus no approval required.  29 
 30 
4. RECOGNITION  31 
a. Consider Resolutions of Appreciation: Brad Luck & Wendy Hysko – City Council only 32 
Mr. Brown said that the City Council greatly appreciates the work of Mr. Luck and Ms. Hysko. 33 
 34 
Mr. Chawla read the following resolution:  35 
 36 

WHEREAS The electorate of Essex Junction chose to petition the Vermont Legislature to 37 
fully separate from Essex Town and become an independent city; and  38 
 39 
WHEREAS The decisions of the electorate compelled the Essex Junction Trustees to seek a 40 
municipal manager to manage Essex Junction regardless of whether separation was to 41 
become law; and,  42 
 43 
WHEREAS Brad Luck and Wendy Hysko proposed becoming Interim Co-Managers, 44 
enhancing their existing responsibilities to fulfill the duties of Essex Junction’s Manager; 45 
and,  46 
 47 
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WHEREAS Since February 26th, 2022, Brad Luck and Wendy Hysko have successfully 48 
managed the municipality through the initial transition from a Village to City; and,  49 
 50 
WHEREAS During this time, Brad Luck and Wendy Hysko continued to ensure the Essex 51 
Junction community received the level of services the community has come to expect; and,  52 
 53 
WHEREAS In addition to managing the day-to-day responsibilities Brad Luck and Wendy 54 
Hysko managed Essex Junction while overseeing such initiatives as the creation of a 55 
Development Review Board, Land Development Code updates, creating a Cannabis Control 56 
Board and related Land Development Code enhancements, hiring of new leadership 57 
positions, hiring of the first City Manager, and more.  58 
 59 
NOW, THEREFORE BE IT RESOLVED The City of Essex Junction City Council hereby 60 
express our deepest and sincerest appreciation for Brad Luck and Wendy Hysko’s excellent 61 
service to our community. 62 

 63 
Motion by RAJ CHAWLA, second by AMBER THIBEAULT, to approve the resolution as 64 
written.  Motion passed 3-0-1, with GEORGE TYLER abstaining. 65 
 66 
5.  PUBLIC TO BE HEARD 67 
None. 68 
 69 
6. BUSINESS ITEMS 70 
a. Discussion and Potential Action of Tree Farm Management (memos from Brad Luck & Ally Vile)  71 
Mr. Luck detailed the recent history of the Tree Farm management, and differing opinions and decisions 72 
made by both the Town and Village.  Mr. Duggan said that the intention of tonight is to determine if the 73 
intention of the current third-party Memorandum of Understanding (MOU) can be agreed upon.  Mr. 74 
Brown said that most of this discussion would occur during Executive Session since it involves a third-75 
party contract.  The Boards discussed the accuracy of this comment, and Mr. Duggan said that the 76 
Selectboard had been under the understanding that discussion would occur during public session.  Mr. 77 
Brown said the discussion of the MOU itself would occur during public session, and the remainder of the 78 
discussion would occur during Executive Session. 79 
 80 
Mr. Watts said that the Selectboard would like to put together a lease extension agreement that includes 81 
some of the concerns that have been raised, including property access and transparency.  He believes that 82 
these could be monitored during the four-year period and other options investigated should the benchmarks 83 
not be met. He does not believe that it is possible to make any other changes to the current agreement at 84 
this point, as there is a four-year stipulation to beginning discussion in the current agreement.  The Boards 85 
reviewed the terms of the existing agreement, including debate over the amount of notice, if any, required 86 
to be given to the Tree Farm Management Group should their services no longer be required.  Mr. Brown 87 
said that it is difficult to speak to the intent of an agreement that was created twelve years ago.  Mr. 88 
Lawrence said that a contract extension is a continuation of the current terms for a longer period of time, 89 
not a totally new contract terms.     90 
 91 
Mr. Tyler said that the last time the two Boards met to discuss this issue, they appeared to be more in 92 
agreement.  Mr. Watts said that he had seen a “takeover plan” from the Village and that Town staff 93 
recommended that this issue be tabled.  Mr. Chawla said that, at the last discussion, the two Boards agreed 94 
upon three years; however, the Selectboard chose to have the agreement at four years.  The two Boards 95 
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discussed exactly how much time has passed with this agreement and exactly when it would end.  Ms. 96 
Delphia said that when this agreement was passed, that the Town thought that an agreement for the Tree 97 
Farm would be in place prior to separation.  Mr. Chawla said that he is not comfortable with such a large 98 
parcel being managed by an outside group and said that the Village did not have a recreation department 99 
when the original agreement was made.  He said that the possibility of this parcel being municipally 100 
managed needs to be discussed prior to any agreement being signed. 101 
 102 
The Boards talked extensively about the timing of this issue and how the two Boards got to two separate 103 
opinions on the issue.  These include canceled joint meetings, separation debates, and changes in board 104 
composition.  Mr. Tyler asked if, at the end of the four-year lease, the Selectboard would want the desire to 105 
be municipal takeover of the property.  Mr. Watts said that this was a possibility but not guaranteed.  Mr. 106 
Chawla said that the original resolution did say that the municipal management would be the result of the 107 
four-year agreement and said that the two Boards need to resolve the differences between the end goals 108 
between the two Boards.  Ms. Hill-Fleury asked why the City was in such a hurry to take over the Tree 109 
Farm. Mr. Brown said that this is not the case.  Ms. Delphia said that the Selectboard is uncertain if this 110 
property should be under municipal control and is not opposed to this. 111 
 112 
Mr. Watts suggested that each Board look through the document and send changes to one another.  The 113 
Boards discussed the possibility that they may not be able to come to an agreement by the end of the year 114 
when it expires.  The remainder of the discussion took place in Executive session. 115 
 116 
Mr. Brown requested public comment.  Ms. Dunn said that it seems as if the two Boards are renegotiating 117 
the contract, not simply getting an extension. 118 
 119 
b. Discussion and Potential Action of Contracts that are Exempt from Public Records Laws 120 
This was discussed during Executive Session. 121 
 122 
7. CONSENT ITEMS  123 
Motion by RAJ CHAWLA, second by GEORGE TYLER to approve the consent agenda.  Motion 124 
passed 4-0.   125 
a. Approve Check Warrants #17320 (09/16/2022); #17321 (09/23/2022) – City Council only  126 
b. Approve Minutes: September 14, 2022 – City Council only  127 
c. Consider approval and adoption of the Warning for Special City meeting to be held Australian 128 
ballot on November 8, 2022 (memo from Susan McNamara-Hill) – City Council only 129 
 130 
8. READING FILE  131 
a. Board Member Comments: Mr. Chawla asked that the City send another reminder letter to the 132 
construction site and the end of Pearl Street, as they have been consistently blocking the sidewalk.  Ms. 133 
Delphia asked if the accounts payable approved in the Consent Agenda were for both the Town and City. 134 
Ms. Ladd confirmed that this was not the case.  Mr. Watts invited all attendees to the Explore Essex event 135 
this weekend.  Mr. Tyler said that the City Council needs to discuss the renovation of Lincoln Hall and the 136 
Public Works building at an upcoming meeting.  Mr. Brown welcomed Ms. Mahoney, as this is her first 137 
meeting as the City Manager. 138 
 139 
9. EXECUTIVE SESSION  140 
b. An executive session may be needed to discuss contracts that are exempt from public records laws 141 
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RAJ CHAWLA made a motion, seconded by GEORGE TYLER, that the Selectboard/City Council 142 
make the specific finding that general public knowledge of contracts would place the Town/City at a 143 
substantial disadvantage.  Motion passed 4-0.  144 
  145 
RAJ CHAWLA made a motion, seconded by GEORGE TYLER that the City Council enter into 146 
executive session to discuss contracts, pursuant to 1 V.S.A. § 313(a)(1)(A) to include the City 147 
Council/Selectboard, City Manager, Deputy Town Manager, and Police Chief.  Motion passed 4-0. 148 
 149 
TRACEY DELPHIA made a motion, seconded by ETHAN LAWRENCE, that the Selectboard make 150 
the specific finding that general public knowledge of contracts would place the Town at a substantial 151 
disadvantage.  Motion passed 5-0. 152 
 153 
TRACEY DELPHIA made a motion, seconded by ETHAN LAWRENCE, that the Selectboard enter 154 
into executive session to discuss contracts, pursuant to 1 V.S.A. § 313(a)(1)(A) to include the City 155 
Council, City Manager, Deputy Town Manager, and Police Chief.  Motion passed 5-0. 156 
 157 
a. An executive session was needed to discuss negotiating or securing real estate purchase or lease 158 
options  159 
 160 
ETHAN LAWRENCE made a motion, seconded by TRACEY DELPHIA, that the Selectboard enter 161 
executive session to discuss the negotiating or securing of real estate purchase or lease options in 162 
accordance with 1 V.S.A. Section 313(a)(2) and to include the Town Manager, Deputy Town 163 
Manager, Director of Parks and Recreation, City Council, City Manager, Director of Essex Junction 164 
Recreation and Parks and Harlan Smith.  Motion passed 5-0. 165 
 166 
RAJ CHAWLA made a motion, seconded by GEORGE TYLER, to find that premature general 167 
public knowledge regarding contracts associated with the Tree Farm Recreation Facility would 168 
clearly place the City at a substantial disadvantage because the Council risks disclosing its 169 
negotiation strategy if it discusses the contract terms in public.  Motion passed 4-0. 170 
 171 
RAJ CHAWLA made a motion, seconded by GEORGE TYLER go into executive session to discuss 172 
contracts under the provisions of Title 1, Section 313(a)(1) of the Vermont Statutes and to negotiate 173 
or secure real estate purchase or lease options under Title 1, Section 313(a)(2) of the Vermont 174 
Statutes, and include Regina Mahony, Brad Luck, Harlan Smith, members of the Essex Selectboard, 175 
Greg Duggan, Marguerite Ladd, and Ally Vile.  Motion passed 4-0. 176 
 177 
GEORGE TYLER made a motion, seconded by RAJ CHAWLA, to exit executive session.  Motion 178 
passed 4-0 at 9:45 p.m. 179 
 180 
DAWN HILL-FLEURY made a motion, seconded by TRACEY DELPHIA, to exit executive session.  181 
Motion passed 5-0 at 9:45 p.m. 182 
 183 
RAJ CHAWLA made a motion, seconded by GEORGE TYLER, that the board authorize staff to 184 
create a three year lease between the City and the Tree Farm Management Group for review by the 185 
boards. Motion passed 4-0.  186 
 187 
TRACEY DELPHIA made a motion, seconded by DAWN HILL-FLEURY, that the board authorize 188 
staff to create a three year lease between the Town and the Tree Farm Management Group for 189 
review by the boards. Motion passed 5-0. 190 
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10. ADJOURN 191 
ETHAN LAWRENCE made a motion, seconded by DAWN HILL-FLEURY, to adjourn.  Motion 192 
passed 5-0 at 9:48 p.m. 193 
 194 
RAJ CHAWLA made a motion, seconded by GEORGE TYLER, to adjourn.  Motion passed 4-0 at 195 
9:48 p.m. 196 
 197 

Respectfully Submitted, 198 
Darby Mayville 199 
Recording Secretary 200 

 201 



 

 

 

MEMORANDUM 

To: Essex Junction City Council 
From: Regina Mahony, City Manager 
Date: 10/7/2022 
Subject: Homecoming Bonfire Request 
The High School is requesting a burn permit for the annual homecoming bonfire (see here or pasted below 
for your convenience). Fire Chief Gaboriault has stated that they will have a crew there on standby. 
Therefore, I recommend that the City Council approve the burn permit as authorized by the Essex 
Junction Public Nuisance Ordinance (adopted by the Trustees on 9/14/2021) Section 614 Open Fires, 
subpart D: “… The Village Trustees, with the concurrence of the Essex Junction Fire Chief, may approve a 
burn permit for a community event provided that the Essex Junction Fire Department is present.”   
 
**************************************************************************************** 
To: Regina Mahoney 

Essex Junction City Manager 

 

From: Garry Scott 

Director of Facilities and District Safety 

Essex Westford School District 

 

Re: Essex High School Homecoming Bonfire request - Oct 15, 2022 

 

Essex High School has an annual fall tradition of Homecoming and amongst other numerous events on 
campus there is a football game that concludes with a Bonfire. Essex Jct fire is our partner at this event and 
monitors all aspects of fire safety. 

The event is on Saturday October 15,2022 game starts at 5:00pm and is expected to end around 7pm. The 
fire pit is just past the north end zone of the football field. There is a safety perimeter set up with the 
assistance of Essex Police, Essex Jct Fire and EWSD safety and administrative staff. An expected attendance 
at the game is roughly 800 and usually just students attend the bonfire, 200-300. 

I am unsure of which ordinance we would need to comply with. 

 

Thank you for your consideration 

Garry Scott 

Director of Facilities and District Safety 

2 Lincoln Street 
Essex Junction, VT 05452-3154 
www.essexjunction.org 

P: 802.878.6951 
F: 802.878.6946 

E: admin@essexjunction.org 

https://docs.google.com/document/d/1kK13CCTx0cdIqfHK8kApW4ZF7riZ8SPoXLVftDJC9wc/edit


 August 2022 Staff and Director Report 

 Report from the Director 

 Building 

 We have regularly needed to contact our cleaning company to request focus in different areas, 
 but this summer has been challenging as we have repeatedly needed to ask for our bathrooms 
 to be cleaned (we pay for daily cleaning). And we count on our cleaning company to supply 
 toilet paper, we’ve found ourselves needing to raid the Lincoln Hall closet to borrow toilet paper 
 several times this summer. The cleaners also clean Lincoln Hall and that cleaning has also been 
 on a downward slide (the Administration office supplies their own t.p. to meet the more particular 
 needs of staff there– we are grateful they aren’t in the same t.p. shortage situation we are…). 
 Because of the 2 City buildings getting more grubby, Harlan, our Buildings Coordinator, stepped 
 in, and we are switching cleaning companies at the end of September. We look forward to a 
 cleaner building, and to not sending so many emails that are acknowledged but not acted on. 

 We continue to work out the details of our new locker system and are moving towards 24/7 
 pickup of materials people have placed holds on. Hannah worked hard to sort out the data 
 transfer from our Koha ILS, and at tweaking reports that communicate the information the 
 lockers need to work. We are now working with Harlan on making adjustments to the main 
 vestibule door so we can lock the interior door and have the crash bars work with the automatic 
 door openers we have for those with accessibility issues. We also need to balance the plan for 
 changing the door location when our roof is re-done and making sure any new hardware can be 
 used when our door location changes. We are excited for the door to be moved because of the 
 icing that has happened for several years with the flow of water off the roof and fluctuating air 
 temperatures. 

 Wendy discovered the lights to our Lincoln St. sign missing on August 25 and learned the police 
 had been called in the wee hours of that Thursday because of a group of youths damaging 
 property. It turns out they used a story walk stake to smash the lights. Wendy worked with RIck 
 at EJPW to get an electrician out to cut the electricity to the light fixtures and we are waiting for 
 new lights to be installed. 

 Staffing 

 Covid continues to hit Library staff with 3 different staff falling ill in August. The cases were not 
 community spread among staff in the building, but possibly from the public. It subsided towards 
 the end of the month, so we hope this wave is over! 

 Youth Librarian formerly known as Megan Allison has legally changed their name to River West. 
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 Our high school shelver Molly gave notice and left Brownell on August 19 so she could free up 
 time for her senior year and the college application process. 

 Wendy, River and Hannah interviewed internal candidates for our new full time position that was 
 an upgrade to the part-time position occupied by Chessa. We were happy to offer Chessa the 
 new position and she began her full time status in late August. 

 Part time staff Geoff gave us notice his last day would be August 31 to pursue a position at a 
 different library. We appreciated Geoff’s work the last 6 months and are sad to see him go to our 
 fellow library in Burlington. He will continue to work as a sub, so not a firm goodbye. 

 Alison and River had interviews for our open shelving position and will be making an offer to one 
 of the candidates. 

 Programming 

 Our Tuesday knitting circle did not draw people in, so our volunteer who coordinates the 
 program offered to try a weekly Saturday fiber arts circle. The change to a Saturday Fiber Arts 
 circle will happen in September when we re-open for Saturdays. 

 Other 

 Wendy spent a good amount of time navigating cannabis with her interim City manager hat on, 
 and getting a crash course in the timing of public hearings, and finer points of zoning, 
 particularly as it relates to our new cannabis industry. The state is still actively figuring out a lot 
 of details and changing timelines on the fly, on occasion. She has worked with City Councilor 
 Raj Chawla to navigate this new industry and how it will impact Essex Junction, and working to 
 find a way to balance encouraging the new industry while looking out for the people who live in 
 our City who may not want to be in close proximity to cannabis, which can be cultivated 
 anywhere with the current statutes. It’s been an interesting ride! 

 We have finally found an online streaming service that  fits what we’ve been looking for! Most 
 streaming services offered to libraries are a pay per view and this creates significant restrictions 
 on how much libraries can afford, and few libraries can afford open access and limit patrons to a 
 few checkouts each month, which takes away any hope of a show marathon that have become 
 so popular for people who can afford their own streaming services. Biblio+ is rolling out 
 unlimited service and is actively working on contracts with content providers. One of our most 
 popular forms of DVD checkouts is BBC content and Biblio+ is offering that at a flat fee that is 
 much more affordable than any other service at the moment. Several staff have checked out the 
 trial Biblio+ provided and we will go live with Biblio+ in September! 

 Wendy went on her annual vacation to the coast of Maine towards the end of the month. 
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 August Numbers from the Adult Department: 

 ●  New Patrons:  45 
 o  Virtual Adult Cards Created:  9 

 ●  New Overdrive Users: 17 
 o  August 2021: 16 
 o  August 2020: 12 
 o  August 2019: 19 

 ●  Presence at 11  Adult Programs:  74 
 ●  Adult Program Support:  20 hours 

 ●  Consumer Reports Online: 11  visits,  128 pages viewed. 
 ●  Overdrive Magazines: 27 
 ●  Craftsy sessions: 3 
 ●  Adult Craft Kits: : 15 Bead Keychains 

 ●  30 people listened to VAS talk about the 2022 Texas Star Party. 
 ●  19 people attended 4 Current Event sessions 
 ●  Clif gave tech help to 1 patron for an hour. 
 ●  13 people attended 4 sessions of our knitting circle. 
 ●  10 Must Read Monday participants chatted online about  The Midnight Library  by Matt 

 Haig. 

 August Interlibrary Loan Service Update 

 We changed the postage savings formula earlier this year to better reflect usage, which 
 accounts for some of the increase in the estimated USPS Savings. 

 Interlibrary Loan Statistics 
 AUG  FY 22  FY 23 
 ILL Sent  143  145  1% 
 ILL Requested  58  59  2% 
 Holds  486  489  1% 
 Avg days to receive  9.3  8.7  -6% 

 Courier Statistics 
 AUG  FY 22  FY 23 
 Courier Sent  141  162  15% 
 Courier Rec'd  104  153  47% 
 USPS Sent  18  14  -22% 
 USPS Rec'd  11  15  36% 
 Est. Savings  $ 303.63  $ 605.88  100% 
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 Youth Department 

 Updates 

 ●  We wrapped up the Summer Reading Program with a few lingering offerings in August: 
 ○  43 young children (0-5), 104 older children (6-12), and 13 teens (13-18) 

 registered for summer reading. 
 ○  Participants read for a total of 225.67 hours and 1350 books. 
 ○  Altogether 1464 children, 619 teens, and 334 adults attended or volunteered for 

 youth summer programs or picked up youth kits. Attendance in youth summer 
 programs increased significantly over last year! 

 ●  With summer programs officially over, youth staff have been busy developing plans for 
 fall programming. We are anticipating a more typical school year and will have a variety 
 of programs for the after school crowd, including a STEAM hour with shorter series 
 focusing on something STEAM related (like a Crazy 8’s Math Club, Lego’s Robotics, 
 Jewelry Making, and more). On Wednesdays we’ll offer this age group some 
 easier-for-us but hopefully entertaining-for-them programming options like Movies, 
 Games, Crafternoon, and Comics Club. We are also hoping to have a new therapy dog 
 for kids to read to, but details are still being worked out. At the same time, there are now 
 a lot of young families in the community, many of which we got to meet over the summer. 
 For this group we are offering Wednesday Morning Playtimes, Thursday Story Times, 
 and Saturday Story Times every other week. Sarah has also been really creative in 
 developing some program options for teens and tweens including a combined TAB and 
 LEEP group (name to be determined), a once a month Fright Night, and a quarterly Zine 
 program. We will continue to offer some intergenerational options, such as D&D, 
 Homeschool Book Groups, Art Labs, and Writing Challenges. River is also working with 

 from CHIPS to offer a Parent Book Club; for this  event CHIPS will Christina Corodimas
 provide activities for kids while their parents engage in a book discussion about 
 parenting. The book will be chosen by participants. We will also continue to offer 
 Saturday programs including Story Times every other week, Art Labs, and Lego Club. 

 ●  Over the past few years several parents have inquired about decodable readers, which 
 focus on phonics for developing reading skills. In particular these requests come from 
 parents with children who have some form of dyslexia. In an effort to support this 
 population, River is adding some decodable readers to the Easy Reader Collection, 
 including the first two sets of Bob’s Books and an Emergent Reader Set from Flyleaf 
 publishing. Depending on how this goes, we may add more. We also set out some 
 bookmarks which can serve as reading guides; they highlight a line of text at a time. 
 These have been recommended by some fellow librarians as being helpful for kids 
 learning to read, in particular kids who have dyslexia. 

 ●  River ordered all of the books from this year's Red Clover, Golden Dome, and Green 
 Mountain Book Lists. This is always a big project as last year's books need to be moved 
 to the regular collection and the new books need to be stickered up and cataloged for 
 the new book award collections. Chessa has been doing an amazing job staying on top 
 of all of the books that are coming and going, and this project is starting to wind down, 
 just in time for Homeschool Book Clubs in October! 
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 ●  Toward the end of summer, staff spotted the lights out on the Brownell sign. After some 
 digging, Wendy discovered that a group of teens was hanging out under the pavilion, 
 vaping, climbing on furniture, etc. around midnight the night before, and one of them 
 broke the light. There has been some conversation about a group of rowdy teens doing 
 similar things in the neighborhoods, and EJRP has no trespassed several teens already. 
 After viewing the camera footage no one looks familiar. Hopefully this is just end of 
 summer shenanigans and things will calm down when school starts and the teens have 
 more structured activities. 

 ●  There is a new independent school in the community, Two Roads Academy, and they 
 have been working with Alison to get teachers set up on an institutional account. It 
 sounds like the school does not have a library of their own and they are planning on 
 coming in on a regular basis to check out books for fun and research. We have already 
 seen them several times a week since school started. 

 ●  August is prime time for staff vacations and both Sarah and Erna took time away this 
 month. 

 ●  River worked with Hannah to interview the internal candidates for the new full time, 
 Assistant Technical Services and Program Librarian position. Chessa started full time 
 hours in August, and will no longer work at the youth desk every Saturday morning (after 
 labor day). Instead River has arranged for subs to have regular shifts on the youth desk. 
 This will allow youth staff to continue offering Saturday programs, and it will help keep 
 subs trained for desk shifts. 

 ●  River also worked with Alison to interview for a new shelver. 
 ●  Sarah has officially been with the library for three years! It has been a very odd three 

 years with the pandemic, but she has stuck with us, problem solving and staying creative 
 so that we can continue to serve the youth in our community! We are happy to have her! 

 ●  Our volunteer from the Bellcate school liked his work at the library this summer and 
 asked to come back this fall. We were happy to have him back starting at the end of 
 August. 

 Programs 

 ●  We distributed the last take-home kits of the season in August. While kits have been 
 very popular, they are expensive. In an effort to strike a balance, we will try offering kits 
 again in January through March, when families are looking for more options for inside 
 activities. This is also when we get the most positive feedback about kits. 

 ○  River distributed 39 Ocean Wonder Kits for grade school children. This month’s 
 project had supplies to make slime. 

 ○  Erna distributed 30 Wee Ocean Kits for preschool aged children. These kits had 
 supplies to make noodle crabs. 

 ○  Sarah distributed 15 Teen Riptide kits with supplies to make lavender scented 
 seashell candles. 
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 ●  Erna and Geoff attended National Night Out. This annual event is hosted by the Essex 
 Police Department and is an effort to     strengthen  community partnerships and increase 
 participation in crime prevention efforts.  Attendees visit booths and enjoy free food. The 
 Brownell booth was visited by 24 kids, 7 teens, and 26 adults. Erna and Geoff also 
 offered a raffle for some Brownell swag; there were 32 entries. 

 ●  As librarians we love sharing books with the kids in our community and we had high 
 hopes for a summer book club. Unfortunately, there didn’t seem to be much of an 
 audience for it this year; maybe we will try again in the future. 

 ○  For the Into the Blue Book Club (for youth in grades 4-8), we had two attendees 
 read and discuss  Peter and the Starcatcher  by Dave  Barry and Ridley Pearson. 
 This adventure serves as a prequel to Peter Pan, and is a nice update to some of 
 the more problematic parts of that children’s classic. The story is also very funny, 
 and it was fun to explore the humor through participants’ eyes. 

 ○  No one attend  ed the Beach Reads Book Club (for teens  in grades 9-12) or the 
 Book Treasures Book Club (for children in grades 1-4). 

 ●  7 teens attended the Teen Volunteer Party with Sarah and Erna. Participants loved 
 playing hide and seek in the library after we closed!  They also enjoyed snacks and a 
 prize drawing. Entries in the drawing were based on how many books teens read, 
 programs they attended, or volunteer opportunities they participated in. This was a fun 
 way to celebrate their efforts. 

 ●  Each summer, Erna invites local kindergarten teachers and families with children 
 entering kindergarten in the fall to gather for some school stories, snacks, the chance to 
 talk about what the school day will look like, and the opportunity to meet each other and 
 form connections. This year Ms. Stinehour from Hiawatha joined in on the fun and read a 
 story. 6 children and 7 adults attended and 4 new students got library cards. After a 
 couple of years trying to do this virtually, it was nice to see families in person again. 

 ●  Casey hosted our last session of the Sense of Wonder Sense of Self program series, a 
 collaboration with Ellen and Joanne from the Four Winds Nature Institute. For the last 
 session, participants were invited to gather outside the library with their young children 
 and explore some of the ideas that were discussed in the virtual sessions.  Ellen and 
 Joanne brought natural materials such as pine cones and mulch, kitchen implements, 
 and toys, and the children had fun making mud pies, scooping and dumping dirt and 
 mulch, spraying water, floating ping pong balls, finding insects, and making noise with 
 rocks and metal containers. Two families attended all three sessions; parents and staff 
 gained knowledge on how to encourage unstructured play. 

 ●  Over the course of the summer Erna arranged library visits from local camps as part of 
 their Self Care week. 110 camp kids came to the library over the course of two days. 
 River led them on tours and answered questions, while Chessa offered a chameleon 
 craft (in honor of the paper mache chameleon that will be arriving at the library any day 
 now). We were unexpectedly short staffed these two days, but staff on the adult side 
 helped watch over the desk and Chessa jumped in to help on a program she wasn’t 
 expecting to be a part of. It was a team effort, and a positive experience for the camp 
 kids. We’ve already seen several of the kids back in the library to get cards and check 
 out materials! 
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 ●  4 children and 3 adults attended Lego Fun. 
 ●  2 children, 4 teens, and 4 adults attended D&D. 
 ●  Henry and Nathan Wu offered a Classical Music Encounter that explored the evolution of 

 classical music, including modern pieces that incorporate traditional music from 
 countries outside of Europe. The Wu Brothers got their start at Brownell several years 
 ago and now have a non-profit focused on sharing classical music with communities. 3 
 children, 3 teens, and 9 adults attended the program. 

 ●  Erna offered an estimation jar with golden (chocolate) doubloons throughout the month 
 of August. By the end of the month, there were 203 guesses for this math enrichment 
 program. Six winners: Eloise, Brady, Alex, Liv, Claire, and Tegan, tied with their correct 
 guesses (there were 75 dubloons), and they split the contents of the jar. 

 ●  3 teens and 4 kids submitted entries into the Watery Photo Contest in July, and Casey 
 did a wonderful job turning these into a photo exhibit in the Kolvoord Room. Patrons of 
 all ages were invited to vote for their favorite photo and if willing, to tell us why they liked 
 it. 49 ballots were cast, and 1st, 2nd, and 3rd place in the youth and teen categories 
 were announced toward the end of the month. Comments from voters included feedback 
 like: "I love the contrast and composition.” “I love the stillness that you captured.” “The 
 waves are fun”, and “Nice composition and balance of rock, water, and greenery." 

 ●  Erna left the  Water Creatures Exercises program up  outside the library. This passive 
 program functioned much like a story walk, inviting participants to take a walk around the 
 library and try some silly water creature-themed exercises. 

 ●  31 stuffies were adopted as part of the Adopt-A Pet program. Participants were invited to 
 take the stuffies home for a week and document their adventures with the new pet. 

 ●  We distributed 78 ribbons for the fair. For this program, caregivers fill out a form verifying 
 that their children read at least 3 books during the summer months. In exchange, 
 children receive free entry to the fair, a free ride, and a free ice cream cone. 

 ●  We had some leftover materials from the camp visits so we set out an impromptu craft 
 station which allowed patrons to decorate a chameleon and then hide it in the library 
 stacks. Some might say that we now have a paper chameleon infestation, but they are 
 cute and fun to search for if we have children in need of entertainment in the library. 26 
 children and 4 adults made chameleons. 

 ●  In the YA room, Sarah polled teens on their favorite things... about Brownell (books!) ...to 
 do with friends (play) ...about being alone (quiet) ... and to learn about (MATH!) 

 Numbers 

 ●  New Youth Patrons: 13 
 ●  14 Kids Programs with 173 kids, 10 teens, and 53 adults attending, 462 kits distributed 
 ●  5 Teen Programs with 2 kids, 13 teens, and 4 adults attending, 15 kits distributed 
 ●  Kolvoord Room: 8 Youth Programs, 201 People attending 
 ●  Youth Program Support: 4 Teen Hours 
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 News From Tech Services 

 The biggest news in Tech Services this month is that we have a new full time employee! We are 
 very excited to have Chessa joining us full time. She is splitting her time between Tech Services 
 duties as well as adult programming and promotion for programs for both adult and youth 
 departments. 

 Joomla which we use to manage our website is set for a big update next year. Some of the 
 templates we use for the website will no longer work then. This makes it a good time for a slight 
 website update and refresh. We will work with the communications team for the city as they 
 work on the new city website to try and coordinate colors and feel. We will still have our own 
 stand alone website but it will hopefully complement the new city one. 

 We are also moving forward with Burlington Telecom for our internet and phone service for staff. 
 Our First Light phone service bills continue to increase and we’ve had several extended phone 
 outages this summer, and we continue to have internet bandwidth issues. 

 Materials Added in the Adult and Juvenile collections this month: 

 • Adult materials added, August: 245 
 • Youth materials added, August:  121 
 • Magazine issues added, August: 102 
 • Total cataloged collection size August:  71600 

 Wi-Fi Statistics 

 Daily Average visits time: 
 • 6+ hrs — 39 
 • 1-6 hrs —  24 
 • 20-60 mins — 18 
 • 5-20 mins — 53 

 Daily Average return rate: 
 •Occasional — 15 
 • Weekly — 40 
 • Daily — 66 
 • First time — 14 

 Total Unique Clients (users connected devices) for the month — 904 

 Twitter 
 • Number of Twitter followers  —   60 

 Instagram 
 • Number of Instagram followers -— 443 
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 Facebook Monthly Reach and Engagement 
 August 2022 

 • Total number of post views— 1245 
 Number of Page Likes—1328 

 July 2022 
 • Total number of post views— 8911 
 Number of Page Likes—1319 

 June 2022 
 • Total number of post views—3578 

 Number of Page Likes—1310 
 May 2022 

 • Number of engagements with our posts (likes, shares etc.)—119 
 • Total number of post views—4081 

 Number of Page Likes—1289 
 April 2022 

 • Number of engagements with our posts (likes, shares etc.)—208 
 • Total number of post views—6137 

 Number of Page Likes—1285 
 March 2022 

 • Number of engagements with our posts (likes, shares etc.)—211 
 • Total number of post views—5428 

 Number of Page Likes—1281 
 February 2022 

 • Number of engagements with our posts (likes, shares etc.)— 
 • Total number of post views — 

 Number of Page Likes — 
 January 2022 

 • Number of engagements with our posts (likes, shares etc.) —156 
 • Total number of post views —6879 

 Number of Page Likes—1270 
 December 2021 

 • Number of engagements with our posts (likes, shares etc.) –150 
 • Total number of post views – 4335 

 Number of Page Likes – 1261 
 November 2021 

 • Number of engagements with our posts (likes, shares etc.) – 197 
 • Total number of post views – 5537 

 Number of Page Likes – 1263 
 October 2021 

 • Number of engagements with our posts (likes, shares etc.) —157 
 • Total number of post views— 3536 

 Number of Page Likes—1262 
 September 2021 

 • Number of engagements with our posts (likes, shares etc.)—71 
 • Total number of post views — 2652 

 Number of Page Likes— 1266 
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 Brownell Library Website monthly visitors: 
 • August-2021 Visits 2262 Page Views 7183 
 • September-2021 Visits 2345 Page Views 5594 
 • October-2021 Visits 2500 Page Views 6179 
 • November-2021 Visits 2325    Page Views 6107 
 • December-2021 Visits 2218     Page Views 6396 
 • Jan-2022 Visits 2252 Page Views 6242 
 • Feb-2022 Visits 2066 Page Views 5698 
 • March-2022 Visits 2442 Page Views 6895 
 • Apr-2022 Visits 2761 Page Views 6805 
 • May-2022 Visits 3245 Page Views 8130 
 • June-2022 Visits 3108 Page Views 9161 
 • July-2022 Visits 2722 Page Views 7438 
 • August-2022 Visits 2857 Page Views 7321 
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HOWARD CENTER COMMUNITY OUTREACH ANNUAL REPORT FY22 

July 1st, 2021 – June 30th, 2022 

Total Contacts 2326 

     Phone (multiple calls may be made in one contact) 6944 

     Face-to-Face 1161 

Unique Client Count 898 

% Adult (Unique client count) 80% 

     Adult 715 

     Youth (< 18 yrs) 155 

     Age unknown 28 

% Services with Active Designated Agency Enrollment 58% 

     Active Howard Center Services 1166 

     Not Active Howard Center Services 546 

     Unknown 396 

Referrals to… 1240 

     Behavioral Health Care  467 

     Social Services (Economic, Housing, Basic Needs) 307 

     Medical Health Care 137 

     FCCC 329 

Police-Involved Contacts 927 

     Assisting Police or Co-Response (CO & PD remain on scene)* 367 

     Diverting Police (Co-response, PD able to leave scene) 516 

          Police Resource Time Saved (hours) 514 

     PD Dispatched only the Outreach Team (no PD response) 353 

Proactive Community Outreach Supports 883 

Outcome to the Emergency Department 167 

     Medically Necessary (only) 16 

     Psychiatrically Necessary (only) 108 

     Both Medically & Psychiatrically Necessary 43 

Transportation Means to the ED  

     Ambulance 67 

     Police 59 

     Outreach Staff Transport 18 

     Family/Other Transport 23 

Level of Distress: Total services where distress rated 1431 

     Maintaining or improvement by pre-post encounter 100% 

              If distressed, % showing improvement by end of service 92% 

     Escalating in distress at end of service 0% 
* Staff inconsistency in selecting assisting/co-response with each Diverting selection; therefore, the Assisting number does not fully reflect the 

number of actual assisting/co-responses 
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Who Initiated the Call?  Most Common Primary* Presenting Concern 

Caller Total  Issues Total 

Client/Community Member (self)  333  Emotional/Behavioral/Mental Health Concern 1796 

Police 1,031  Family/Relational Conflict 84 

Providers 109  Housing instability 78 

Community Outreach staff 267  Homeless 50 

Schools 22  Medical 39 

Family/Parent/Guardian/Friend 131  Substance Use/Abuse 35 

FCCC 155  Legal 24 

Other (e.g., DOC, DCF, business) 84  Domestic Violence 25 

   *Multiple concerns may be present, primary driver noted  
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LAND USE PERMIT 

ADMINISTRATIVE 
AMENDMENT 

 
State of Vermont 
Natural Resources Board 
District 4 Environmental Commission [phone] 802-879-5614 
111 West Street 
Essex Junction, VT 05452 
https://nrb.vermont.gov/ 

 
 

 
CASE NO: 4C1342-1 

Jiddu Sittu Trust 
124 College Parkway  
Colchester, VT 05446 
 

LAW/REGULATIONS INVOLVED 
10 V.S.A. §§ 6001–6111 (Act 250) 
Act 250 Rule 34(D) 

 

The District 4 Environmental Commission hereby issues Land Use Permit Administrative 
Amendment 4C1342-1 pursuant to the authority vested in it by 10 V.S.A., §§ 6001-6111. This 
permit amendment applies to the lands identified in Book 958, Page 85 of the land records of the 
Town of Essex, Vermont as the subject of a deed to Jiddu Sittu Trust.   

This permit specifically corrects the language in Land Use Permit 4C1342 from a 60-room 
hotel to a 60-suite hotel.  There are no proposed changes to approved allocations. The project 
is located at 92-100 Pearl Street in Essex Junction, Vermont. 

1. Except as amended herein, all terms and conditions of Land Use Permit 4C1342 remain 
in full force and effect. 

Dated this October 5, 2022. 
 

By:  
Stephanie H. Monaghan  
District 4 Coordinator 
111 West Street 
Essex Junction, VT 05452 
802-261-1944 
stephanie.monaghan@vermont.gov  

This permit is issued pursuant to Act 250 Rule 34(D), Administrative Amendments, which authorizes a district coordinator, on 
behalf of the District Commission, to "amend a permit without notice or hearing when an amendment is necessary for record-
keeping purposes or to provide authorization for minor revisions to permitted projects raising no likelihood of impacts under the 
criteria of the Act." The rule also provides that all parties of record and current adjoining landowners shall receive a copy of any 
administrative amendment. 

Prior to any appeal of this Administrative Amendment to the Superior Court, Environmental Division, the applicant or a party must 
file a motion to alter with the District Commission within 15 days from the date of this Administrative Amendment, pursuant to Act 
250 Rule 34(D)(2). 

mailto:stephanie.monaghan@vermont.gov


 

 

CERTIFICATE OF SERVICE 

I hereby certify that I, Madeline Cotter, Natural Resources Board Technician, District 4 
Environmental Commission, sent a copy of the foregoing ACT 250 LAND USE PERMIT 
AMENDMENT 4C1342-1 by U.S. Mail, postage prepaid, on this October 5, 2022, to the 
following individuals without email addresses and by electronic mail, to the following 
individuals with email addresses:  

Note: Any recipient may change its preferred method of receiving notices and other 
documents by contacting the District Office staff at the mailing address or email below. If 
you have elected to receive notices and other documents by email, it is your responsibility to 
notify our office of any email address changes.

Jiddu-Sittu Trust 
Attn: Gabe Handy 
124 College Pkwy 
Colchester, VT 05446 
bookkeeper.handy@gmail.com 
 
Trudell Consulting Engineers 
Attn: Doug Henson,   
douglas.henson@TCEVT.com  
 
Essex Junction City Council 
Andrew Brown, President 
2 Lincoln Street 
Essex Junction, VT 05452 
abrown@essexjunction.org  
 
Essex Junction City Council 
Raj Chawla, Vice President 
2 Lincoln Street 
Essex Junction, VT 05452 
rchawla@essexjunction.org  
 
City of Essex Junction Planning 
Commission 
2 Lincoln Street 
Essex Junction, VT 05452 
pc@essexjunction.org  
 

Chittenden County Regional Planning 
Commission 
110 West Canal Street, Suite 202 
Winooski, VT 05404 
permitting@ccrpcvt.org  
 
Agency of Natural Resources 
1 National Life Drive, Davis 2 
Montpelier, VT 05620-3901 
anr.act250@vermont.gov  
 
FOR INFORMATION ONLY 
District 4 Environmental Commission 
Attn: 
111 West Street 
Essex Junction, VT 05452 
NRB.Act250Essex@vermont.gov  
nrb.act250agenda@vermont.gov  
 
Essex Town Clerk 
Susan McNamara-Hill 
81 Main Street 
Essex Junction, VT 05452 
smcnamarahill@essex.org  
 
State of Vermont 
Dept. of Public Service 
112 State Street, Drawer 20 
Montpelier, VT 05620-2601 

mailto:bookkeeper.handy@gmail.com
mailto:douglas.henson@TCEVT.com
mailto:abrown@essexjunction.org
mailto:rchawla@essexjunction.org
mailto:pc@essexjunction.org
mailto:permitting@ccrpcvt.org
mailto:anr.act250@vermont.gov
mailto:NRB.Act250Essex@vermont.gov
mailto:nrb.act250agenda@vermont.gov
mailto:smcnamarahill@essex.org


Certificate of Service: Land Use Permit 4C1342-1 

barry.murphy@vermont.gov  
PSD.VTDPS@vermont.gov

  
Vermont Agency of Transportation 
Barre City Place 
219 N. Main Street 
Barre, VT  05641 
AOT.Act250@vermont.gov  

Vermont Agency of Agriculture, Food and 
Markets 
116 State Street, Drawer 20 
Montpelier, VT 05620-2901 
AGR.Act250@vermont.gov  

Vermont Division for Historic Preservation 
National Life Building, 6th Floor, Drawer 20 
Montpelier, VT 05620-0501 
ACCD.ProjectReview@vermont.gov  

ADJOINING LANDOWNERS  
McDonald's USA LLC c/o Napoli Group 38 
Reservoir Rd.  
Needham, MA 02492 

DDH-GSH Trust 
1124 College Pkwy.  
Colchester, VT 05446 

Handy's Hotels & Rentals, LLC 
124 College Pkwy.  
Colchester, VT 05446 

B & M Ventures, LLC 
230 Sugar Run Rd.  
Waitesfield, VT 05673 

Central Vermont Railway 
c/o property tax- 8th floor, P.O. Box 8100 
Downtown Station  
Montreal, QC H3C3N4 

Richard J & Cynthia L. Cushig 
24 Loubier Dr.  
City of Essex Jct., VT 05452 

John & Thu Borch 
27 Roscoe Ct.  
City of Essex Jct., VT 05452 

Hauke Building Supply, Inc. 
1127 North Ave., Suite 42  
Burlington, VT 05401 

Dated this October 5, 2022. 

/s/ Madeline Cotter_________________ 
Madeline Cotter 
Natural Resources Board Technician 
802-879-5614
NRB.Act250Essex@vermont.gov

mailto:barry.murphy@vermont.gov
mailto:PSD.VTDPS@vermont.gov
mailto:AOT.Act250@vermont.gov
mailto:AGR.Act250@vermont.gov
mailto:ACCD.ProjectReview@vermont.gov
mailto:NRB.Act250Essex@vermont.gov


 

 

 

MEMORANDUM 

To: Essex Junction City Council 
From: Regina Mahony, City Manager 
Date: 10/7/2022 
Subject: All Hazard Mitigation Plan – County and Essex Junction Annex  
The All Hazard Mitigation Plan identifies and ranks hazards, and establishes strategies and actions to 
mitigate the impacts from those hazards. The plan is updated every five years. Vermont Emergency 
Management reviews these plans to ensure they meet FEMA’s requirements.  
 
There are two plans:  

1. Multi-Jurisdictional Plan – aka county-wide plan 
2. Essex Junction Annex – see the last page for the list of the City’s mitigation actions. 

 
At your next meeting this will be on your agenda for consideration for approval. Ideally the Essex Junction 
plan would be corrected in a few areas (reference to the City instead of the Village, accurate staff 
references). However, it is most important that we get the plan adopted for the best match assistance 
following a federal declared emergency. This is best described on the state’s Flood Ready website, and 
pasted here:  
 
The Emergency Relief and Assistance Fund (ERAF) provides State funding to match Federal Public 
Assistance after federally-declared disasters. Eligible public costs are reimbursed by federal taxpayers at 
75%. For disasters after October 23, 2014, the State of Vermont will contribute an additional 7.5% toward the 
costs. For communities that take specific steps to reduce flood damage the State will contribute 12.5% or 
17.5% of the total cost. 
 

12.5% - eligible communities have adopted four mitigation measures: 

1. National Flood Insurance Program (participate or have applied); 
2. Town Road and Bridge Standards (adopt standards that meet or exceed the 2013 template in the 

current: VTrans Orange Book: Handbook for Local Officials); 
3. Local Emergency Management Plan (adopt annually after town meeting and before May 1); 
4. Local Hazard Mitigation Plan - Adopt a FEMA- approved local plan (valid for five years). Or, a draft 

plan has been submitted to FEMA Region 1 for review. 

17.5% - eligible communities also: 

• Protect River Corridors from new encroachment; or, protect their flood hazard areas from new 
encroachments and participate in the FEMA Community Rating System. ERAF 17.5% Criteria 

 
 

2 Lincoln Street 
Essex Junction, VT 05452-3154 
www.essexjunction.org 

P: 802.878.6951 
F: 802.878.6946 

E: admin@essexjunction.org 

https://floodready.vermont.gov/find_funding/emergency_relief_assistance
http://vem.vermont.gov/publicassistance
http://vem.vermont.gov/publicassistance
http://www.fema.gov/disasters?field_state_tid=35&field_disaster_type_term_tid=All&field_disaster_declaration_type_value=All&items_per_page=10&=GO
http://vtrans.vermont.gov/sites/aot/files/operations/TheOrangeBook.pdf
https://floodready.vermont.gov/sites/floodready/files/documents/ERAF_Criteria_17%205%25_June2018.pdf
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ANNEX 6: VILLAGE OF ESSEX JUNCTION 

 

            Chartered: 1892 

             Land Area: 4.7 sq. mi.  

              2020 Population: 10,590 

              Government Address: 2 Lincoln Street, Essex Junction, Vermont 05452 

              Households: 4,295 

              Mitigation Focus: Severe Winter Storm, Fluvial Erosion, Severe Rainstorm 

 

 

 

 

Placeholder for map. Do not insert map into text box. Replace the text box with the map image. 

The map image will need an alt text description. 
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This section presents the jurisdictional annex for Village of Essex Junction, which provided the 

following information for the 2022 update to the Chittenden County, Vermont Multi-Jurisdictional 

All Hazards Mitigation Plan: 

• Jurisdiction Information (Contact Information and Hazard Mitigation Planning Role) 

• Jurisdiction Planning Process 

• Hazard Event History 

• Hazard Risk Ranking 

• Community Assets 

• Capabilities Assessment 

• Resiliency to Hazards 

• Mitigation Actions and Action Plan for Implementation 

 

Type  Primary Point of Contact Secondary Point of Contact 

Name Chief Ron Hoague Brad Luck 

Title Chief of Police Interim Village Manager 

Agency Village of Essex Junction Village of Essex Junction 

Address 2 Lincoln Street 2 Lincoln Street 

City, State, 
Zip 

Essex Junction, Vermont 05452 Essex Junction, Vermont 05452 

Phone 802-878-6944 802-878-1341 

Email rhoague@essex.org eteich@essex.org 

 

6.2  JURISDICTION PROFILE 

 

• Geographic Region: Champlain Valley 

• Persons per household: 2.46 

• Persons per Square Mile: 2,317.2 

• Median Age: 38.9 years 

• Elevations: Near sea level- 344 ft 

 

Location 

6.1  HAZARD MITIGATION PLAN – POINT OF CONTACT 

mailto:eteich@essex.org
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The Village of Essex Junction is located in the southwest part of the town of Essex and is 

bordered on the south by the Winooski River. The village is six miles (east of 

downtown Burlington via Vermont Route 15.  

The Village is located within the boundaries of the Town of Essex which is bounded on the west 

by Colchester and South Burlington, on the north by Westford, on the east by Jericho and on 

the south by Williston. Additionally, the Town of Essex shares corners with Underhill on the 

northeast and Milton on the northwest.  The combined land area of the Town of Essex and the 

Village of Essex Junction is 39.43 square miles. 

History 

The Town of Essex was incorporated on June 7, 1763, named after the Earl of Essex. The 

Village of Essex Junction was formed—within the Town of Essex—on November 15, 1892. The 

village was formed to provide additional services (such as sidewalks, water, and sewers) to the 

villagers beyond the town services. 

Each municipality has its own governing body and land use regulations. Some data sources 

only collect information at the town level and do not have separate data for the Village.  

Whenever available, data for both the Town and the Village are provided within the Chittenden 

County Multi-Jurisdictional All Hazards Mitigation Plan, and both jurisdictional annexes 

Demographics, Economy, and Governance 

The Village of Essex Junction’s population grew between 1980 and 2000, and has declined 

significantly since.. 

Table 6.1: Demographics, Economy, and Governance, Village of Essex Junction1 

Demographics Economy Governance 

Population Growth 

• 1980: 14,329 

• 1990: 16,498  

• 2000: 18,626 

• 2010: 9,271 

• 2020: 10,590 

• 2020-2030 (Projected):  
 
Race and Ethnicity 
Percentage of population identifying 
as: 

• White: 83.7% 

• Asian/Pacific Islander: 8.0% 

• Hispanic/Latino: 2.4% 

• Two or more races: 5.4% 

• Black/African American: 
2.4% 

 

• Median household 
income (2019): 
$80,019 

• Per capita income 
(2019): $39,878 

• Median home value 
(2021):  

• Number of Single Unit 
Residences:  

• Population below 
poverty level (2019):  

 

• Council/Manager 

• Board of Trustees (5 
members) 

• Village Manager 

• Clerk/Treasurer 
 

 
1 Essex town, Chittenden County, VT - Profile data - Census Reporter 

https://en.wikipedia.org/wiki/Winooski_River
https://en.wikipedia.org/wiki/Burlington,_Vermont
https://en.wikipedia.org/wiki/Vermont_Route_15
https://en.wikipedia.org/wiki/Earl_of_Essex
https://en.wikipedia.org/wiki/Essex_Junction,_Vermont
https://censusreporter.org/profiles/06000US5000724175-essex-town-chittenden-county-vt/
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Figure 6.1: Housing and Employment, Village of Essex Junction 2 

 
2 Chittenden County Regional Planning Commission, GIS Database, October 14, 2021. 
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Built Environment and Community Lifelines 

Population in the two jurisdictions is tightly concentrated in Essex Junction and near Essex 

Center. The current development pattern in the municipalities consists of steady growth of 

single-family homes, condominiums and apartments in permitted subdivisions within the sewer 

and water service areas, coupled with similar growth in the construction of randomly placed 

single-family homes on large lots in the outlying portions of Essex (outside the sewer service 

area).  

Table 6.2: Number of Community Lifelines and Critical Assets in Village of Essex 

Junction 

SECTOR  
Safety 

and 
Security  

Food, 
Water, 

Shelter  

Health 
and 

Medical  
Energy  Communications  Transportation  

Hazardous 
Materials  

Education  
Cultural/ 

Historical  

High 
Hazard 
Dams  

No. 
Assets  

10 10 4 4 2 2 39 9 1 0 

 

Safety and Security 

In the Town of Essex, there is one Emergency Medical Service (EMS) facility, two fire stations, 

one Emergency Operations Center, one police station, and five military sites, identified in the 

Hazus critical facilities database.   

Food, Water, Shelter 

There are ten shelters located in the Village of Essex Junction. 

Health and Medical 

There are no health or medical facilities for the residents within the Town..  

Energy 

According to Hazus there are four energy facilities located in the Village of Essex junction, these 

provide different types of energy needs to those who live there. Vermont Gas Company is the 

local provider for gas in the Village of Essex Junction. 

Communications 

Most communications and information systems and infrastructure in the United States are 

privately-owned; however, the Village maintains authority and control over public safety 

communications for fire, police, and other responding agencies. There are three local providers 

that provider telecommunications to the jurisdiction, including: 

• FairPoint Communications 

• Waitsfield/Chaplain Valley Telecommunication 

• Burlington Telecommunication  
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Transportation 

The Town of Essex has several town highways and multiple state highways including: 

• VT-2A 

• VT-15 

• VT-117 

• VT-128 

• VT-289 

Hazardous Materials 

According to Hazus there are no hazardous materials facilities or storage sites; however, there 

are 39 sites within the Town of Essex that store fuel or hazardous materials in quantities of 

10,000 or more which are, for security reasons, are not included in local plans.   

Education 

In the Town of Essex there are nine K-12 schools and one college/university. 

Recreational, Cultural and Historic Sites and Assets 

There is a public attraction and landmark building in the jurisdiction that is available for the 

public use. The Village of Essex Junction also has access to the three parks located in the 

Town of Essex.  

Natural Environment  

The Village of Essex Junction is surrounded by land cover consisting of tree canopy and 

grass/shrubs. The lowest elevations within the town are primarily along the rivers and streams. 

The developed areas are scattered throughout the Village.  
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Figure 6.2: Geography and Land Cove, Village of Essex Junction r3 

 
3 Chittenden County Regional Planning Commission, GIS Database, October 14, 2021. 
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Figure 6.3: River Corridors and Floodplains, Village of Essex Junction 4 

 
4 Chittenden County Regional Planning Commission, GIS Database, October 14, 2021. 
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Figure 6.4: Hydrology and Stormwater Management lines, Village of Essex Junction 5 

 
5 Chittenden County Regional Planning Commission, GIS Database, October 14, 2021. 
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Growth and Development Trends 

The Village of Essex Junction had a steady increase in population between 1980 and 2000, 

which has since dropped significantly.   

Table 6.3: Population Trends, Village of Essex Junction, 2010-20306 

2010 Population 2020 Population 
Net Change 

2010-2020 

% Change 2010-

2020 

9,271 10,590 +1,319 .12% 

 

Table 6.4: Population Projections to 2030, Village of Essex Junction 7 

2020 Population 2030 Population 
Net Change 

2020-2030 

% Change 2020-

2030 

10,590 - - - 

    

Future population growth within the town is primarily dependent on the economic stability and 

planned development for the county and region which shows no significant change in the near 

future. The Planning Area concept adopted by the Chittenden County jurisdictions indicates 

limited areas within the Village land use category which maintains the compact, mixed-use 

character of a Vermont village and limits density increases. 

 

 
6 U.S. Census Bureau QuickFacts: Vermont. Retrieved at: 

https://www.census.gov/quickfacts/fact/table/chittendencountyvermont,VT/PST045221 
7 U.S. Census Bureau QuickFacts: Vermont. Retrieved at: 

https://www.census.gov/quickfacts/fact/table/chittendencountyvermont,VT/PST045221 

https://www.census.gov/quickfacts/fact/table/chittendencountyvermont,VT/PST045221
https://www.census.gov/quickfacts/fact/table/chittendencountyvermont,VT/PST045221
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Figure 6.5: Future Land Use, Village of Essex Junction8 

 
8 Chittenden County Regional Planning Commission, GIS Database, October 14, 2021. 
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6.3  JURISDICTION PLANNING PROCESS 

 

Table 6.5: Points of Contact for Hazard Mitigation Planning, Village of Essex Junction 

Name Position/Title Department/Agency 

Ron Hoague Chief of Police Essex Police Department 

Brad luck  Interim Village Manager Town of Essex 

Dan Albrecht Senior Planner Chittenden County RPC 

 

The jurisdiction identified its chief hazard mitigation planning responsibility as participating in the 

planning process and providing data and information through the Chittenden County All Hazards 

Mitigation Plan Update Committee. The county also identified the following tasks as part of its 

mitigation planning responsibilities: 

 

• Jurisdictional Planning Committee 

• Planning Group resource/subject matter expert  

• Hazard risk and vulnerability assessment  

• Provide technical data and hazard information 

• Capabilities assessment 

• Mitigation strategy development 

• Sponsor mitigation actions 

• Review Plan drafts and provide input 

• Public outreach activities  

• Implement the Plan 

• Maintain the Plan 

 

Public Participation 

Several opportunities for public involvement were provided during the planning process, 

including a Public Hazard Survey and access to the draft plan for review and input.  

The Public Hazard Survey was released through a web link posted on the Chittenden County 

Regional Planning Commission’s (CCRPC) “Front Porch” e-newsletter.  

In addition to the survey, the public was offered the opportunity to review and provide input to 

the Draft 2022 Plan update. Notification of the Draft Plan release was made through the same 

county web link. Documentation of the public survey and draft plan review is included in 

Attachment 3 of this annex. 

6.4  JURISDICTION-SPECIFIC HAZARD EVENT HISTORY 

 
The Village of Essex Junction has been included in thirteen Federal Disaster or Emergency 

Declarations since 1990, all but four as a result of severe storms or flooding.  

 
Table 6.6: Federal Disaster and Emergency Declarations (2017-2021), Village of Essex 

Junction 
 

Declaration    Date    Hazard    Assistance Type    
EM 3567    August 2021    Tropical Storm Henri    P(B)    
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Declaration    Date    Hazard    Assistance Type    
DR-4532    April 2020    Vermont Covid-19 Pandemic    IA, PA(B)   

EM-3437    March 2020    Vermont Covid-19     PA(B)   

DR-4474    January 2020    Severe Storm and Flooding    -    

DR 4232    June 2015    Severe Storm and Flooding      PA (A-G)   

DR 4163  January 2014  Severe Winter Storm  PA (A-G)  

DR 4140    August 2013    Severe Storms and Flooding     PA (A-G)   

DR 4022    September 2011    Tropical Storm Irene    IA, PA(A-G)   

DR 1995    June 2011    Severe Storms and Flooding    IA, PA(A-G)   

EM 3167    April 2001    Snowstorm    PA(B)   

DR 1228    July 1998    Severe Storms and Flooding    IA, PA(A-G)   
DR 1101    January 1996    Ice Jams and Flooding    PA(A-G)   
DR 875    June 1990    Flooding    PA(A-G)   

 
Table 6.7: Summary of Storm Events in the Village of Essex Junction, 1950-2021 

 

Summary of Storm Events in the  Village of Essex Junction , 1950-May 31, 2021 

Event Type  
# of 

incidents 
Direct 
Deaths 

Indirect 
Deaths 

Direct 
Injuries 

Indirect 
Injuries  

Property 
Damage 

Crop 
Damage  

Cold/Wind Chill 10 0 0 0 0 100,000 0 

Extreme Cold/Wind 
Chill 

5 0 0 0 0 0 0 

Flash Flood 5 0 0 0 0 1,115,000 0 

Flood 12 0 0 0 0 173,000 0 

Frost/Freeze 3 0 0 0 0 275,000 0 

Hail 7 0 0 0 0 0 50,000 

Heat  7 1 0 0 0 0 250,000 

Heavy Rain  6 0 0 0 0 50,000 0 

Heavy Snow 5 0 0 0 0 247,000 0 

High Wind 14 0 0 1 0 1,440,000 0 

Ice Storm 1 0 0 0 0 750,000 0 

Lakeshore Flood 5 0 0 0 0 5,520,000 0 

Lightning 4 0 0 0 0 1,004,000 0 

Strong Wind 30 1 0 0 0 369,000 0 

Thunderstorm Wind 30 0 0 0 0 501,000 0 

Winter Storm 68 0 0 2 0 1,740,000 10,000 

Winter Weather  97 1 3 0 0 951,000 0 

Total  309 3 3 3 0 14,235,000 310,000 
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Table 6.8: Significant Hazard Events Identified by Village of Essex Junction, 2017-20219 
 

Date Hazard Event and Description 

07/20/2021 Thunderstorm Wind 

A healthy upper-level trough and frontal boundary moved 
from Ontario into VT during the overnight hours of July 20th. 
Ahead of this system, a vigorous squall line of thunderstorms 
that developed in Ontario during the early afternoon hours 
moved across northern NY from mid-afternoon into the 
evening hours and evening hours across VT with numerous 
reports of damaging winds.  

07/08/2020 Thunderstorm Wind 
Several trees and large limbs downed, as well as utility lines 
across Essex, including Old Stage and Center roads and 
Londonderry lane where damage was done to house siding.  

06/18/2028 Lightning Utility transformer struck by lightning.  

 
Severe Winter Storm  
  
Severe winter storms are not formally analyzed or mapped for the Town due to the random 
nature of where such damage occurs; however, these events do occur with some frequency and 
are addressed in Section 4.8, Base Plan.  
 
Dam/Levee Failure 
 
In and around the Town of Essex there are multiple dams that can have some impact on the 

Town if breached. All of the dams with exception to the Indian Brook Reservoir is a low hazard 

threat or a non-existent threat. The Indian Brook Reservoir is a high hazard dam that could 

cause major damage to the Town if a breach occurred.  

Table 6.9: High Hazard Dams in Village of Essex Junction, as of May 2021 
 

Name 
Impoundment 

Capacity 
 (acre-feet) 

Use Owner Hazard Class 

Essex No. 19 (Hubbell’s 
Falls) 

10,5000 
Water supply, 

Recreation 

Green 
Mountain 

Power Corp 
High 

Indian Brook Reservoir 
(Essex) 

1,157 
Water Supply, 

Recreation  
Town of 
Essex 

N/a 

Essex-2 N/A N/a 
No data 
recorded 

N/A 

Saxon Hill Reservoir 
(North) 

N/A N/A 
No data 
recorded 

N/A 

Saxon Hill Reservoir 
(South) 

N/A N/A 
No data 
recorded 

N/A 

Essex Town Reservoir N/A N/A 
No data 
recorded 

N/A 

 
9 NOAA, National Centers for Environmental Information, Storm Events Database, January 1, 2017 to 

May 31, 2021. 
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Essex School Reservoir N/A N/A 
No data 
recorded 

N/A 

IBM Lagoon  N/A N/A Private Low 

 
Flood/Flash Flood 

 

According to the municipal plans of both the Town of Essex and the Village of Essex Junction, 

lands along the following drainages have been designated flood hazard areas: Indian Brook, 

Alder Brook, Browns River, Abbey Brook, and the Winooski River. Within the Village of Essex 

Junction is a large farm known as the Whitcomb Farm. A significant portion of the lower 

elevations of the farm are within the 100-year floodplain. 

 

Parts of Essex Town and Essex Junction lie downstream of the Essex Dam #19, which is the 

only high-hazard dam located in Chittenden County. Green Mountain Power, which owns the 

dam, has mapped the area that would be inundated in the unlikely event of a dam failure. 

Inundation maps are routinely reviewed and updated to identify new developments that might be 

affected by inundation. The emergency action plan for the dam is updated annually and 

provided to appropriate first-responder organizations. The only systematic data on river flow in 

the municipality is collected on the Winooski River at a gauge at a location straddling South 

Burlington and Essex Junction. While the data has been collected since the massive 1927 flood, 

once dams were constructed by the mid-1930s, water flows became more tightly regulated for 

flood control and electricity generation and therefore recorded peak flows may not accurately 

measure total rainfall or total discharge 
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Figure 6.6: Village of Essex Junction 100-Year Flood Scenario10 

 
10 Hazus, 100-Year Flood Scenario Run, October 14, 2021. 
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Fluvial Erosion 
 
Threats from stream erosion were identified as Fluvial Erosion Hazard (FEH) Areas through the 

analytical lens of Stream Geomorphic Assessment (SGA). The SGA approach is still used by 

the Vermont Agency of Natural Resources, but the Vermont General Assembly adopted two 

related terms, River Corridors and River Corridor Protection Areas, that are now used in 

managing fluvial erosion hazards. 

 

Phase II SGA work has been completed on Indian Brook, Alder Brook and the Browns River in 

Essex and Essex Junction, and a River Corridor Plan was developed for the Browns River. 

Phase II SGA based River Corridor Protection Areas were developed for Indian Brook, Alder 

Brook, portions of Abbey Brook and the Browns River. A River Corridor is also defined for the 

Winooski River. 

 

Non-Natural Hazards 

 

The Village of Essex Junction identified the following information related to technological and 

societal hazards. 

 

Table 6.10: Technological and Societal Hazards of Concern to the Village of Essex 
Junction 

 

Hazard Risk/Vulnerability Issue 

Major Transportation Accident 
Refers to accidents with a large number of vehicles, boat or rail 
incidents, or road infrastructure failure. 

Power Loss [None described.] 

Hazardous Materials Incident 
The presence of large amounts of chemicals at Global Foundries 
increases the risk of a hazardous materials incident. The State 
has recently installed new monitoring wells. 

Key Employer Loss/  
Economic Recession 

Due to a major employer in the area that is shared with Essex 
Junction, the people are concerned about more severe personnel 
layoffs that will a huge negative impact on both the Town and 
Village.  

 
 

6.5  HAZARD RISK RANKING 

 
After developing hazard profiles, the Village of Essex Junction Planning Committee conducted a 

two-step quantitative risk assessment for each hazard that considered population vulnerability, 

geographic extent/location, probability of future occurrences, and potential impacts and 

consequences. The numerical scores for each category were totaled to obtain an Overall Risk 

Score, which is summarized as one of these risk and vulnerability classifications: 

 

• Low: Minimal potential probability and impact. Minimal or no property damage or 

loss of life expected. 
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• Medium: Moderate probability and potential impact; moderate threat level to the 

general population and/or the built environment. The potential damage is 

more isolated and less costly than a widespread disaster. 

 

• High: Significant probability and widespread potential impact. This ranking carries 

a high threat to the general population and/or built environment. The 

potential for damage is widespread. Hazards in this category may have 

occurred in the past, causing significant impact. 

 

The two-step hazard risk ranking methodology is detailed in Section 4.X, Base Plan. The 

Hazard Risk Ranking scores for Village of Essex Junction are provided in Attachment 2 of this 

annex. 

The Overall Risk Score for each hazard served as the basis for determining whether a 

vulnerability assessment should be conducted. Natural hazard profiles are presented within the 

hazard sub-sections in Section 5, Base Plan, and local detail is provided in the Jurisdiction 

Annexes. Non-natural hazard profiles are presented in Volume II of this Plan. 

Table 6.11: Hazard Risk Ranking Summary Natural Hazards, Village of Essex Junction 

Hazard 
Total 

Probability 
Score 

Overall 
Risk 

Score 

Total 
Consequence 

Score 

Hazard 
Ranking 

Severe Winter Storm 11 5 55 High 

Human Infectious Disease  7 3 21 Medium 

Flood 5 4 20 Medium 

Fluvial Erosion 5 4 20 Medium 

Invasive Species 5 3 20 Medium 

Severe Rainstorm 5 4 20 Medium 

Wildfire  3 3 9 Low 

Extreme Temperatures 2 4 8 Low 

Dam/Levee Failure [Not Ranked] 

 

Table 6.12: Hazard Risk Ranking Summary Technological Hazards, Village of Essex 

Junction 

Hazard 
Sum-Impact/ 

Consequences 
Score 

Probability 

Total Risk 
Rating 
(Impact/ 

Consequences 
x Probability) 

Hazard 
Ranking 

Major Transportation Incident 7 4 28 Medium 

Power Loss 7 4 28 Medium 

Water Pollution (algal bloom, etc.) 7 4 28 Medium 

Hazardous Materials Incident 9 3 27 Medium 
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Multi-structure Fire 6 4 24 Medium 

Telecommunications Failure 5 4 20 Medium 

Water Supply Loss 5 4 20 Medium 

Natural Gas Service Loss 6 3 18 Low 

Sewer Service Loss 6 2 12 Low 

Other Fuel Service Loss 5 1 5 Low 

 

Table 6.13: Hazard Risk Ranking Societal Hazards, Village of Essex Junction  

Hazard 
Sum-Impact/ 

Consequences 
Score 

Probability 

Total Risk 
Rating (Impact/ 

Consequences x 
Probability) 

Hazard Ranking  

Key Employer Loss 7 4 28 Medium 

Economic Recession 7 3 21 Medium 

Crime 4 4 16 Low 

Terrorism 8 2 16 Low 

Civil Disturbance  4 3 12 Low 

 

6.6  VULNERABILITY ASSESSMENT 

 
The methodology for calculating loss estimates presented in this annex is the same as that 
described in Section 4, Base Plan. Quantitative loss estimates are provided when available. 
Qualitative measurement considers hazard data and characteristics, including the potential 
impact and consequences based on past occurrences. Accompanying the data is a discussion 
of community assets potentially at risk during a hazard event. 
 

Typical vulnerabilities from common hazards consist primarily of: 

 

• Damage to public infrastructure especially roads and culverts 

• Temporary closures of roads and bridges including from debris 

• Temporary loss of power and/or telecommunications 

• Temporary isolation of vulnerable individuals such as the elderly or those in poverty 

 

More specifically, these vulnerabilities typically occur in association with the hazards profiled in 

Section 4, Base Plan. 

 

Table 6.14: Typical Vulnerabilities of Natural Hazards of Highest Concern, Village of 

Essex Junction 

Hazard Typical Vulnerabilities 
Potential Cascading 

Vulnerabilities 

Extreme 

Temperatures 

•  Damage to public infrastructure  

• Loss of water service 

• Budget impacts due to 

needed repairs 

Flooding 
• Temporary closure of roads and bridges 

including from debris 
• Budget impacts from 

road/bridge closures and 
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Hazard Typical Vulnerabilities 
Potential Cascading 

Vulnerabilities 

• Temporary loss of power and/or 
telecommunications 

• Temporary isolation of vulnerable 
individuals  

• Damage to public infrastructure 

repairs to public 

infrastructure 

• Damages to individuals’ 

properties and 

businesses  

Fluvial Erosion 

• Temporary closures of roads and 

bridges including from debris 

• Temporary loss of power and/or 

telecommunications 

• Temporary isolation of vulnerable 

individuals  

• Damage to public infrastructure 

• Budget impacts from 

road/bridge closures and 

repairs to public  

infrastructure  

• Damages to individuals’ 

properties and 

businesses 

Human Infectious 

Disease 

• Temporary closures of schools, 

businesses, places of assembly  

• Increased demand on medical services  

• If an epidemic is 

widespread and long-

lasting, impact could be 

severe 

Invasive Species 
• Small but ongoing cost to monitoring 

level of occurrence 

• Unknown at this point 

Severe 

Storm/Rainstorm 

• Temporary closures of roads and 

bridges including from debris 

• Temporary loss of power and/or 

telecommunications 

• Temporary isolation of vulnerable 

individuals  

• Damage to public infrastructure 

• Budget impacts from 

road/bridge closures and 

repairs to public 

infrastructure  

• Damages to individuals’ 

properties and 

businesses 

Severe Winter Storm 

• Temporary closures of roads and 
bridges including from debris 

• Temporary loss of power and/or 
telecommunications  

• Temporary isolation of vulnerable 
individuals 

• Budget impacts from 

debris cleanup 

Wildfire 
• Damage to private property • Budget impacts due to 

needed repairs 

 

Relative to the county as a whole, the Village of Essex Junction has a higher vulnerability to the 

following natural hazards: 

• Severe Winter Storm, Fluvial Erosion, Severe Rainstorm 

• Flooding due to the presence of the Winooski River 

 

Vulnerabilities with regards to Technological Hazards are harder to project as these incidents 

occur with less frequency and less predictability. 
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Table 6.15: Typical Vulnerabilities of Technological Hazards of Highest Concern, Village 

of Essex Junction  

Hazard Typical Vulnerabilities 
Potential Cascading 

Vulnerabilities 

Gas Service Loss 
• Temporary loss of service 

• Temporary impacts to vulnerable 
individuals 

• If extensive loss, potential 
budget impacts to service 
providers 

Hazardous Materials 

Incident 

• Temporary closures of roads and 

bridges during cleanup 

• If large event, potential 

high cleanup costs 

• Injuries to persons 

Major Transportation 

Incident 

• Temporary closures of transportation 
infrastructure  

• Injuries, deaths 

• If major event, potential 

long-term closure of 

infrastructure 

Power Loss 

• Temporary loss of electrical service 

• Temporary impacts to vulnerable 

individuals 

• Damage to public infrastructure 

• If extended event, damage 

to perishable goods or 

business income 

• If extensive loss, potential 

budget impacts to service 

providers 

Other Fuel Service 

Loss 

• Temporary loss of service  

• Temporary impacts to vulnerable 

individuals  

• If extensive loss, potential 

budget impacts to service 

providers 

Sewer Service Loss 

•  Temporary loss of service 

• Temporary impacts to vulnerable 

individuals 

• If extensive loss, potential 

budget impacts to service 

providers 

Telecommunications 

Failure 

• Temporary loss of service  

• Temporary impacts to vulnerable 
individuals  

• If extensive loss, potential 

budget impacts to service 

providers 

Water Service Loss 

•  Temporary loss of service 

• Temporary impacts to vulnerable 

individuals 

• If extensive loss, potential 

budget impacts to service 

providers 

Water Pollution  

• Ongoing budgetary impacts due to 

permit requirements 

• If repeat events, impacts 

to tourism-based 

businesses 

 

Relative to the County as a whole, the Village of Essex Junction has a slightly higher 

vulnerability to the following technological hazards: 

• Power Loss, Hazardous Materials Incident 

• Water Pollution due to the municipalities being MS-4 communities 

• Major Transportation Incident due to the transit of a railroad line. 

 

With regards to Societal Hazards, vulnerabilities are typically more dispersed among 

individuals and societal sectors compared to the natural environment and to technology which is 

fixed. 
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Table 6.16: Typical Vulnerabilities of Societal Hazards of Highest Concern, Village of 

Essex Junction  

Hazard Typical Vulnerabilities Potential Cascading 

Vulnerabilities 

Civil Disturbance • Injuries to persons 

• Damage to public and private property 

• Budget impacts to police 

services, depending upon 

severity of event 

• Damage to public and 

private property 

• Deaths 

Crime • Increased demands on police services 
and social services 

• Injuries 

• Deaths 

Economic Recession • Loss of economic activity 

• Increased demands on social services 

• Some loss of tax revenue 

• Effects increased if event 

is of extended duration 

Terrorism • Injuries to persons 

• Damage to public and private property 

• Injuries 

• Deaths 

 

Relative to the County as a whole, there is insufficient data to conclude whether the Village is 

more vulnerable to one of the Societal Hazards noted above.  

 
Population 

 
The Centers for Disease Control and Prevention’s (CDC) Social Vulnerability Index (SVI) is a 

tool that can be used to identify specific vulnerable populations.11 The CDC SVI depicts the 

vulnerability of communities at census tract level, by county, into fifteen census-derived factors 

grouped into four themes—socioeconomic status, household composition/disability, 

race/ethnicity/language, and housing type/transportation. Social vulnerability refers to a 

community’s capacity to prepare for and respond to the stress of hazardous events ranging from 

natural disasters, such as tornadoes or disease outbreaks, to human-caused threats, such as 

toxic chemical spills.  

Based on the Overall SVI for Chittenden County the Village of Essex Junction is in an area of 

lowest vulnerability. 

Table 6.17: Vulnerable Population in the Village of Essex Junction, by Age Group 

 

Category Population 

Children Under 18 5.9% 

 
11 The Centers for Disease Control and Prevention’s Social Vulnerability Index is presented in Section 4, 

Hazard Identification and Risk Assessment, Base Plan. 



Chittenden County Multi-Jurisdictional All Hazards Mitigation Plan [Date] 
 

  

BURNETT, ELIZABETH 23 

 

Population age 65+ 13.1% 

Disabled Population 6.8% 

Population Below Poverty Level 7.1% 

 

Built Environment 

Although a vulnerability analysis was conducted utilizing the Hazus modeling scenarios, it was 

conducted at the county level and no additional Hazus data is available for specific jurisdictions. 

Based on information provided by the jurisdiction the following Community Lifeline sites or 

facilities potentially at risk: 

 

The statistical overview of roads in the Village of Essex Junction, shows the range of road types 

within the Village, from highways to unpaved roads. The different road types have different 

hazard vulnerabilities. Unpaved roads are more vulnerable to being washed out in a flood or 

heavy storm, while traffic incidents are more likely to occur on large, arterial roads. Municipal 

highways, bridges and dams are well mapped in Chittenden County. The state divides municipal 

(town) highways into three classes (described in Section 4, Base Plan) for purpose of highway 

maintenance and state aid. 

 
Table 6.18: High Accident Intersections Based on 2010-2014 Data, Village of Essex 

Junction 
 

Intersection  
Severity Index 

($/crash) 

Intersection of VT 15 and Susie Wilson Road  $17,429  

Intersection of VT 15 and West Street $26,679  

Intersection of Susie Wilson Road and Kellogg 
Road  $11,645 

 
Table 6.19: High Crash Road Sections 2010-2014, Village of Essex Junction 

Road  Road Type 
Section 
(miles) 

Severity 
Index 

($/crash)  

VT 2A Minor Arterial  0.278-0.578 $16,425  

VT 2A Minor Arterial  0.578-0.878 $17,189  

VT 2A Minor Arterial  2.478-2.778 $198,971  

VT 15 Principal Arterial  1.282-1.582 $14,112  

VT 15 Principal Arterial  1.582-1.882 $17,445  

VT 15 Principal Arterial  2.082-2.382 $15,116  

VT 15 Principal Arterial  3.82-3.982 $18,213  

VT 15 Principal Arterial  4.782-5.082 $18,555  

VT 289 Freeway 0.000-0.300 $17,154  

Susie Wilson 
Road Urban Collector  0.000-0.300 $22,248 
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Table 6.20: Highway Mileage by Class, Village of Essex Junction 

Municipality  
Class 
1 

Class 
2 Class 3 Class 4 

State 
Hwy 

Fed 
Hwy Interstate 

Total 1, 
2, 3, 
State 
Hwy 

Essex  10.830 66.09 3.37  22.312     99.232 

Essex Junction/ 
Village  5.013 2.006 28.01  0.600     35.629 

Total 5.013 12.836 94.1 3.37 22.912     134.852 

 

Table 6.21: Highway Mileage by Surface Type, Village of Essex Junction 

Municipality  Paved  Gravel  
Soil or 
Graded Unimproved Impassable Unknown Total  

Essex 
Junction  45 0 0 0 0 0 45 

Essex Town 
outside Village 32 19.42 1.07 1.95 0.88 0.57 96.847 

Total  77 19.42 1.07 1.95 0.88 0.57 131.218 

Municipality  
Total 
Known  

Total 
Unpaved % Paved %Unpaved 

Essex Junction  57 25 98.8% 02.2% 

Essex Town outside 
Village 46 1 56.1% 43.8% 

Total 103 26 154.9% 46% 

 

Table 6.22: Fuel Storage Sites in Excess of 10,000 lbs., Village of Essex Junction 

Owner/Facility Type of Substance Location  

Dave Whitcomn Service Center Gasoline Essex Junction  

Fairground Beverage Gasoline Essex Junction  

Fairground Beverage Diesel Fuel  Essex Junction  

Global Foundries 
Petroleum Products (Fuel Oil #2, #6, & 
Propane) Essex Junction  

Bushey's Auto Repair II 
(Sunoco) Diesel Fuel  Essex Junction  

Bushey's Auto Repair II 
(Sunoco) Gasoline Essex Junction  

Mike Bushey Auto, Inc 
(Sunoco) Gasoline Essex Junction  

Essex Junction, VT POP 1 Diesel Fuel #2 Essex Junction  

Bill Bushey Sunoco Inc Fuels, Gasoline Essex Junction  
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Green Mountain Power 
Corporation- 
 Essex Plant #19 Diesel Fuel Essex Junction  

Robinsons Inc Kerosene Essex Junction  

Robinsons Inc Diesel Fuel Essex Junction  

Robinsons Inc Fuel Oil (No 2) Essex Junction  

Simon's Five Corner Store Fuels, Gasoline Essex Junction  

Verizon Essex Jct Co 
(VT474206) Diesel Fuel Essex Junction  

Village of Essex Junction 
Public Works Diesel Fuel Essex Junction  

 

 

Table 6.23: Extremely Hazardous Substances Storage Sites, Village of Essex Junction 

Owner/Facility  Type of Substance  Location  

Global Foundries  Nitric Acid Essex Junction  

Global Foundries  Chlorine Essex Junction  

Global Foundries  Sulfuric Acid Essex Junction  

Global Foundries  Ammonia Essex Junction  

Global Foundries  Hydrogen Flouride Essex Junction  

Global Foundries  Hydrogen Chloride Essex Junction  

Global Foundries  Hydrogen Peroxide Essex Junction  

Global Foundries  Boron Trichloride Essex Junction  

Global Foundries  Formaldehyde Essex Junction  

Verizon Wireless: Essex Junction  Sulfuric Acid Essex Junction  

Verizon Wireless: Essex Junction  Sulfuric Acid Essex Junction  

USPS-Essex Jct. VT P&DC Sulfuric Acid in Batteries Essex Junction  

Essex Junction, VT Pop 1 Sulfuric Acid Essex Junction  

Essex Junction, VT Pop 2 Sulfuric Acid Essex Junction  

Green Mountain Power Corporation- 
 Essex Plant #19 Sulfuric Acid Essex Junction  

Verizon Essex Jct Co (VT474206) Lead Acid Batteries Essex Junction  

Verizon SLC-96 Hut on Pole 82 on 
(VT4742039) Lead Acid Batteries Essex Junction  

Village of Essex Junction Public Works Diesel Fuel Essex Junction  

Village of Essex Junction Wastewater Facility  Sulfide CHEMets reagent* Essex Junction  

Village of Essex Junction Wastewater Facility  Ammonium Molybdate Reagent* Essex Junction  

Village of Essex Junction Wastewater Facility  Hydrochloric Acid Dilutions* Essex Junction  

Village of Essex Junction Wastewater Facility  Fluoride Reagent* Essex Junction  

Village of Essex Junction Wastewater Facility  Ferrous Chloride Solution Essex Junction  

 



Chittenden County Multi-Jurisdictional All Hazards Mitigation Plan [Date] 
 

  

BURNETT, ELIZABETH 26 

 

 

Table 6.24: Culverts with a Geomorphic Compatibility Rating of “Mostly Incompatible” or 

“Incompatible”, Village of Essex Junction 

Bankfull 
Width 

Compatibility 
Score 

Location  Road Name Stream Name 

30.00 5 
Just below M07/M08 reach 
break at Rt. 128 crossing RTE. 128 Alder Bk 

26.67 6 .4 Miles NE Osgood Hill Rd. Hanley Ln Abbey Brook 

34.31 7 Near Lowes and Rite Aid Susie Wilson Rd Sunderland Brook  

10.29 8 
Near Warner Avenue and Rt. 
15 intersection  Warner Av Sunderland Brook  

52.94 8 .1 Mi from end of Rd  Susie Wilson Rd Indian Brook 

30.77 8 .2 Mi E VT-2A Lamore Rd Unnamed 

41.74 9   Susie Wilson Byp Indian Brook 

43.89 9 Just after Essex corners Jericho Rd Alder Brook 

53.33 9 
Driveway of House #71 off 
Osgood Hill Rd 

DW off Osgood 
Hill Rd Unnamed 

11.67 9 
Driveway of House #178 off 
VT-128 

DW off Browns 
River Rd Unnamed 

59.38 10   Pinecrest Dr Indian Brook 

54.55 10   Brickyard Rd Indian Brook 

47.00 10   Susie Wilson Rd Indian Brook 

26.67 10 

Upper Access Road to 
parking area at Indian Brook 
Park  

Upper Access 
Road at Indian 
Brook Park  Indian Brook 

30.00 10 
At Alder crossing of Rt. 15 in 
Essex Center Jericho Rd Alder Bk 

30.77 10 
.1 Miles S West Sleepy 
Hollow Rd Browns River Rd Unnamed 

30.77 10 Junction with Osgood Hill Rd Catella Rd Unnamed 

26.67 10 .1 Miles W Catella Rd Osgood Hill Rd Abbey Brook 

36.36 10 Right before mailbox #15 Gray Wy Unnamed 

40.00 10   
Fairgrounds 
Access Road Indian Brook 

 

Figures 6.7 illustrates the historical development pattern of the village, including the proximity to 

the 100-year floodplain, River Corridors and River Streams. Analysis of this pattern indicates 

that most residential and non-residential development is clustered in valleys or low-lying areas; 

however, other than the Winooski River area, they are not typically located in SFHAs or River 

Corridors. 
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Figure 6.7: Land Development Trends, Village of Essex Junction- 1950-202012 

 
12 Chittenden County Regional Planning Commission, GIS Database, October 14, 2021. 
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Figure 6.8: Critical Facilities, Village of Essex Junction13 

 
13 Chittenden County Regional Planning Commission, GIS Database, October 14, 2021. 
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Table 6.25: Critical Facilities Exposed to FEMA Floodplains, Village of Essex junction 
 

 

 
 

 

 

Historical/Cultural Assets 

Total Facilities 
In 100-year 
Floodplain 

In 500-year Floodplain 

3 

3  
Health Facility 
Health Facility 

Emergency 
Medical Service  

0 
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Figure 6.9: Cultural and Historical Properties Exposed to FEMA Floodplains, Village of 

Essex Junction14 

 
14 National Flood Hazard Layer, FEMA 2021; Vermont Center for Geographic Information, 2022. 
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6.7 CAPABILITY ASSESSMENT 

 

Capabilities Assessment Summary Ranking and Gap Analysis 

Planning and Regulatory 
 
The Village has significant planning and regulatory capabilities 

Table 6.26: Summary of Planning Regulatory Capabilities, Village of Essex Junction 

Comprehensive Plans X 

Capital Improvements Plans (Highway Dept.) X 

Economic Development Plan X 

Local Emergency Operations Plan  X 

Continuity of Operations Plan X 

Transportation Plan (Town Plan, MRGP, Bridge Capital) X 

Stormwater Management Plan  X 

Community Wildfire Ordinances  - 

Zoning Ordinance  X 

Subdivision Ordinance  X 

Total  9 

 

The Village identified the following areas for enhancement of its planning and regulatory 

capabilities: 

• Update floodplain regulations to Vermont’s River Corridor standard. Adopt 

comprehensive fire / building safety regulations, possibly based on National Fire 

Protection Association codes. Update comprehensive plan to include hazards other than 

flood / fluvial erosion (including civil unrest, pandemic, extreme heat / weather, etc.). 

Administrative and Technical Capabilities 

The Village of Essex Junction has significant administrative and technical capabilities. 

Table 6.27: Summary of Administrative and Technical Capabilities, Village of Essex 

Junction 

Planner(s) or engineer(s) with knowledge of land development 
and land management 

X 

Engineer/professionals trained in construction practices 
related to buildings and/or infrastructure 

X 

Planners/ Engineer(s) with an understanding of natural 
and/or manmade hazards 

X 

Floodplain manager Mutual Aid Compacts  - 

Surveyor(s) Building Inspection X 
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Staff with education or expertise to assess the community's 
vulnerability to hazards 

X 

Emergency Manager X 

Personnel skilled in GIS and/or HAZUS X 

Scientist familiar with hazards of the community - 

Civil Engineer Emergency Manager  - 

Grant Writer(s) X 

Warning systems or services (automated callout, sirens, etc.) - 

Total  8 

 

The Village of Essex Junction has significant administrative and technical capabilities and has 

identified the following areas for improvement: 

• Better integration of personnel and elected / appointed officials into hazard mitigation 

planning 

Fiscal Capability 

The Village of Essex Junction has been resourceful in leveraging limited public funding and has 

noted the following funding sources, projects, and partnerships to implement its mitigation 

strategy. 

Table 6.28: Summary of Fiscal Capabilities, Village of Essex Junction 

Capital improvements project funding X 

Authority to levy taxes for specific purposes X 

Fees for water, sewer, gas, or electric services X 

Impact fees for new development  X 

Stormwater utility fee - 

Incur debt through general obligation bonds and/or 
special tax bonds 

X 

Incur debt through private activities - 

Community Development Block Grant (CDBG) X 

Other Federal funding programs, Historical 
Preservation  

X 

State funding programs X 

Public/Private partnership funding sources X 

Total  9 

 

The Village of Essex Junction has significant fiscal capabilities and has identified the following 

areas for improvement: 
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• In addition to the above list, the Town maintains an unassigned fund balance level of 

15% of the upcoming year’s expenditure budget.  This allows the Town to be responsive 

to emergencies. 

 

Program/Organization Capabilities 

The Village of Essex Junction has minimal program or organizational capabilities that currently 

support hazard mitigation. 

 

Table 6.29: Summary of Program/Organization Capabilities, Village of Essex Junction 

Civic groups serving special community needs  X 

Ongoing public education or information 
program  

- 

Natural disaster or safety related school 
programs 

- 

StormReady certification  - 

Firewise Communities certification - 

Public-private partnership initiatives 
addressing disaster-related issues 

- 

Other  - 

Total  1 

 

The Village of Essex Junction has limited program or organizational capabilities that currently 

support hazard mitigation, and has identified the following areas for improvement: 

• Identify and enhance education and outreach programs and methods already in place 

that could be used to implement mitigation activities and communicate hazard-related 

information. 

NATIONAL FLOOD INSURANCE PROGRAM CONTINUED COMPLIANCE   

 

Essex Junction has participated in NFIP regular program since 1988 and has a designated 

Floodplain Manager. The last Community Assistance Contract (CAC) was conducted on April 6, 

2016, with no outstanding deficiencies. There are seven NFIP policies with total insurance 

coverage of $1,568,000; and there are 0 repetitive loss properties reported. The Village does 

not participate in the voluntary Community Rating System (CRS).   

  

Although program participation is not a hazard mitigation action to be included in the mitigation 

strategy per se, the Town will continue to participate in NFIP and enforce the Village’s 

Floodplain Management regulations. This includes:   
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• Identifying the purpose of the floodplain regulation(s), as well as current and proposed 

ways to reduce flood losses.   

• Serving as a mechanism for identifying flood hazard areas and related flood mapping 

issues.  

• Oversees permit requirements for current and projected development projects.  

• Inspect all development for continued compliance with village code.  

• Applies development standards for flood-prone areas that minimize personal injury and 

property damage; and maintains documentation and risk analyses required for projects 

developed in these areas.   

• Assist residents in obtaining information on flood hazards, flood maps, flood insurance 

and proper mitigation measures.  

  

In an effort to meet NFIP requirements, the Village of Essex Junction will make updates and 

revisions to Floodplain Management regulations as it deems necessary. These updates and 

revisions may be prompted by changes in local demographics; shifts in land use; trends such as 

the frequency and intensity of flood events; and other factors that may warrant municipal action. 

The village will also continue to incorporate into future planning documents, including HMP 

updates, changes to the locations and designations of mapped floodplains. 

The Town of Essex Administrative Officer is responsible for assuring compliance by landowners 

with the NFIP in both municipalities. The Zoning Boards of Adjustment (Essex and Essex 

Junction) review and adjudicate applications for development within the floodplain. These 

Development Review Boards review and adjudicate applications for development within the 

floodplain including any proposed new construction in the Special Flood Hazard Area (SFHA) 

which is highly regulated. The Town and Village also work with Vermont Department of 

Environmental Conservation (DEC) to respond to any local requests for Floodplain identification 

including questions about mapping. 

Table 6.30: National Flood Insurance Program Status, Village of Essex Junction 

Current 
Eff. Map 

Date 

Number 
of 

Policies 

Total 
Premiums 

(in 
dollars) 

Total 
Coverage (in 

dollars) 

Total 
Number of 

Claims 
Since 1978 

Value of 
Claims 

Paid Since 
1978 (in 
dollars) 

Number of 
Repetitive 

Loss 
Properties  

07/18/201
1 

7 $3,470 $1,568,000 0 $0 - 

 

Support for Municipal Capabilities 

 

It should be noted that the Chittenden County Regional Planning Commission (CCRPC) 

provides multiple support services to the municipalities to assist in supplementing planning and 
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regulatory, administrative, and technical, and education and outreach capabilities. In addition, 

the CCRPC assists municipalities with identifying and managing funding opportunities through 

grants and other sources. 

 

Table 6.31: Capability Assessment Summary Ranking for Village of Essex Junction 

Planning 
and 

Regulatory 

Administrative 
and Technical 

Financial 
Education and 

Outreach 

High High High Low 

 

New Hazard Risk Challenges or Obstacles to be Monitored in the Next Planning Cycle 

• Funding of municipal services (including maintenance of roads, bridges, and services) 

and the impact that has on property taxes for low-, moderate-, and fixed-income 

residents who are then threatened with housing affordability, food insecurity, and the 

impact on overall health and welfare. 

• The impact of increasing climate events which cause flooding and erosion along the 

waterways causing loss of property (municipal buildings, private homes, farmland, roads, 

bridges, and town land), and impacts to water quality due to septic failures and 

sediment. 

6.8  MITIGATION ACTIONS 

 
Changes in Priorities 
 
Essex Junction has experienced moderate population growth that can affect the availability of 
affordable housing. However, the town’s priorities have not changed since the last plan update 
and continue to make progress on mitigation actions.    
  
Goals and Objectives 
 
The Village of Essex Junction has adopted the five regional goals defined in Section 6, 

Mitigation Strategy. 

Status of Previous Actions 

The Village of Essex Junction reviewed its Mitigation Actions described in the 2017 MHAHMP 

and noted the status as documented in Table 6.34 

Table 6.32: Status of Previous Mitigation Actions, Village of Essex Junction 

Action Date Action # Title of project Hazard(s) 2022 Status Update 

2017 
A-1 

Stormwater Management   

 

SR, F, FE, SWS, 
WP 

This is an ongoing activity. 

2017 
A-2 

Plan for Repair of Vulnerable 

Infrastructure   

SR, F, FE, SWS, 
WP  This is an ongoing activity. 

The Village actively assess 
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Action Date Action # Title of project Hazard(s) 2022 Status Update 

 and prioritizes infrastructure 
repairs and upgrades. With 
the CCRPC, the Village has 
developed road infrastructure 
priorities through the APWA 
Paver program  

2017 

A-3 
Erosion Mitigation  
 

SR, F, FE, SWS, 
WP 

This is an ongoing 

activity. The Village 

continues to repair 

eroded roads and 

outfalls with funding 

by a VTRANS Better 

Roads program grant. 

Moved to 2022 

Mitigation Actions.  

2017 

A-4 

Fluvial Erosion Hazard 

Mitigation Implementation   

 

SR, F, FE, SWS, 
WP This is an ongoing activity. 

Moved to 2022 Mitigation 
Actions. 

2017 

B-1 

Mitigate impacts of runoff such 
as excessive flow, sediment 
load and excessive phosphorus 
discharge.  

(Town & Village Public Works) 

SR, F, FE, SWS, 
WP 

This is an ongoing activity. 
The Village continues to 
implement activities cleaning 
basins and sweeping streets, 
cleaning hundreds of yards on 
materials.  Moved to 2022 
Mitigation Actions. 

2017 

B-2 

Begin implementation of Flow 
Restoration Plans for Indian 
Brook and Sunderland Brook  

 

SR, F, FE, SWS, 
WP 

Ongoing. The Village reports 
that Mansfield Brickyard 
Gravel Wetland project was 
completed.  Moved to 2022 
Mitigation Actions. 

2017 

B-3 

Develop Phosphorus Control 

Plan  

 

SR, F, FE, SWS, 
WP 

Completed. The Village 
engaged the services of a 
consultant to draft and 
complete a joint Village/Town 
Phosphorus Control Plan for 
submission prior to the April 
1, 2021, deadline.  
 

  

Acronym 
Key: 

Dam Failure: DF 

Extreme Temperatures: ET 

Flood: F 

Fluvial Erosion: FE 

Human Infectious Disease: HID 
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Action Date Action # Title of project Hazard(s) 2022 Status Update 

Invasive Species: IS 

Severe Rainstorm: SR 

Severe Winter Storm: SWS 

Wildfire: WF 

 

 

Additionally, as part of previous planning period (2017-2022) activities with the assistance of the 
CCRPC each of the participating municipalities integrated were appropriate the mitigation 
actions outlined in the previous plan into their current Town’s plan. A similar process will be 
implemented as part of plan integration activities during the 2022-2027 planning period.  
 
Figure 5.9 depicts the locations of previous FEMA Public Assistance Projects in the Village of 
Essex Junction, demonstrating recovery and mitigation activities including damage to roads and 
bridges; protective measures; and recreational or other site impacts.  
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Figure 6.10: Previous FEMA Public Assistance Projects, Village of Essex Junction15 

 
15 Chittenden County Regional Planning Commission, GIS Database; October 14, 2021. 
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New Mitigation Actions 

The Village of Essex Junction identified nine Mitigation Actions for the 2022 update that were 

prioritized based on the Mitigation Action Ranking System described in Section 6, Base Plan.  

Table 6.33: 2022 Prioritized Mitigation Actions, Village of Essex Junction 

Action 
# 

Proposed 
Action 

Agency/ 
Departments  

Risk 
Reduction 

Benefit 

Hazard(s) 
Addressed 

Est. 
Cost 

Funding 
Source 

2021 
Status  

Ranking 

2022-1 

Increase use 
of rain 
barrels/garden
s 

Village Public 
Works    

 Severe 
Rainstorms, 
Flood, 
Fluvial 
Erosion, 
Water 
Pollution, 
Severe 
Winter 
Weather, 
Wildfire  

Low: 
Less 
than 
$10,000 
  

State 
VANR 
Grants, 
HMA, 
Municipal 
funds  

 2022-
2027 
New High 

Action 
# 

Proposed 
Action 

Agency/ 
Departments  

Risk 
Reduction 
Benefit 

Hazard(s) 
Addressed 

Est. 
Cost 

Funding 
Source 

2021 
Status  

Ranking 

2022-2 

Improve public 
alert system 
(centralized 
sign) 

Fire Chief  Provide 
enhanced 
waring, 
updates  
and alerts 
to citizens 
regarding  
potential 
threats 
from 
various 
hazards.  All-hazards 

Medium: 
$10,000 
to 
$100,00 
  

State 
VANR 
Grants, 
HMA, 
Municipal 
funds  

2022-
2027 
New 

High 

Action 
# 

Proposed 
Action 

Agency/ 
Departments  

Risk 
Reduction 
Benefit 

Hazard(s) 
Addressed 

Est. 
Cost 

Funding 
Source 

2021 
Status  

Ranking 

2022-3 
Acquire ladder 
fire truck 

Fire Chief Provided 
enhanced 
fire 
protection 
for 
community.  All-hazards 

High: 
$100,00
0 or 
greater 
  

State 
VANR 
Grants, 
HMA, 
Municipal 
funds  

2022-
2027 
New 

High 

Action 
# 

Proposed 
Action 

Agency/ 
Departments  

Risk 
Reduction 
Benefit 

Hazard(s) 
Addressed 

Est. 
Cost 

Funding 
Source 

2021 
Status  

Ranking 



Chittenden County Multi-Jurisdictional All Hazards Mitigation Plan [Date] 
 

  

BURNETT, ELIZABETH 40 

 

2022-4 

Retrofit all new 
and existing 
critical 
infrastructure, 
(replace sewer 
system in Fort 
Eathan Allen) 

Public Works    Addresses 
damage to 
new/existin
g public 
infrastructu
re and 
buildings; 
Mitigates 
temporary 
road and 
bridge 
closure 
and 
budgetary 
impacts 

 Severe 
Rainstorms, 
Flood, 
Fluvial 
Erosion, 
Water 
Pollution, 
Severe 
Winter 
Weather, 
Wildfire 

High: 
$100,00
0 or 
greater  

State 
VANR 
Grants, 
HMA, 
Municipal 
funds  

2022-
2027 
New 

Low 

Action 
# 

Proposed 
Action 

Agency/ 
Departments  

Risk 
Reduction 
Benefit 

Hazard(s) 
Addressed 

Est. 
Cost 

Funding 
Source 

2021 
Status  

Ranking 

2022-5 

Update to river 
corridor zoning 
standard 

Village Public 
Works    

Addresses 
damage to 
new/existin
g public 
infrastructu
re and 
buildings; 
 

Severe 
Rainstorms, 
Flood, 
Fluvial 
Erosion, 
Water 
Pollution, 
Severe 
Winter 
Weather, 
Wildfire  

Low: 
Less 
than 
$10,000  

State 
VANR 
Grants, 
HMA, 
Municipal 
funds  

2022-
2027 

High 

Action 
# 

Proposed 
Action 

Agency/ 
Departments  

Risk 
Reduction 
Benefit 

Hazard(s) 
Addressed 

Est. 
Cost 

Funding 
Source 

2021 
Status  

Ranking 

2022-6 

Reduce zoning 
waivers/improv
e enforcement  

Village Public 
Works    

Addresses 
damage to 
new/existin
g public 
infrastructu
re and 
buildings; 
 

 Severe 
Rainstorms, 
Flood, 
Fluvial 
Erosion, 
Water 
Pollution, 
Severe 
Winter 
Weather, 
Wildfire  

Low: 
Less 
than 
$10,000  

State 
VANR 
Grants, 
HMA, 
Municipal 
funds  

2022-
2027 
New 

High 

Action 
# 

Proposed 
Action 

Agency/ 
Departments  

Risk 
Reduction 
Benefit 

Hazard(s) 
Addressed 

Est. 
Cost 

Funding 
Source 

2021 
Status  

Ranking 

2022-7 
Encourage use 
of heat pumps 

Village Select 
Board  

Education 
and 

Extreme 
Temperatur
es, Severe 

Low: 
Less 

State 
VANR 
Grants, 

2022-
2027 
New High 
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Awareness 
Programs.  
Informs 
citizens 
about how 
to avoid 
becoming 
casualties 
in various 
emergenci
es. 

Winter 
Storms 

than 
$10,000  

HMA, 
Municipal 
funds  

Action 
# 

Proposed 
Action 

Agency/ 
Departments  

Risk 
Reduction 
Benefit 

Hazard(s) 
Addressed 

Est. 
Cost 

Funding 
Source 

2021 
Status  

Ranking 

2022-8 

Increase 
funding for 
community 
outreach 

Village Select 
Board,  

Informs 
citizens 
about how 
to avoid 
becoming 
casualties 
in various 
emergenci
es. 
 

Severe 
Rainstorms, 
Flood, 
Fluvial 
Erosion, 
Water 
Pollution, 
Severe 
Winter 
Weather, 
Wildfire  

Low: 
Less 
than 
$10,000  

State 
VANR 
Grants, 
HMA, 
Municipal 
funds  

2022-
2027 
New 

High 

Action 
# 

Proposed 
Action 

Agency/ 
Departments  

Risk 
Reduction 
Benefit 

Hazard(s) 
Addressed 

Est. 
Cost 

Funding 
Source 

2021 
Status  

Ranking 

2022-9 

Develop skilled 
trades 
education 
programs 

Village Select 
Board  

Provide 
enhanced 
services to 
residents 
and 
businesses 
on hazard 
reduction 
related 
activities.   

 Severe 
Rainstorms, 
Flood, 
Fluvial 
Erosion, 
Water 
Pollution, 
Severe 
Winter 
Weather, 
Wildfire  

Low: 
Less 
than 
$10,000  

State 
VANR 
Grants, 
HMA, 
Municipal 
funds  
 

 

 

  

2022-
2027 
New 

High 

 

Action Plan for Implementation and Integration 
 
The Village of Essex Junction identified several existing plans or planning processes that can 

serve to integrate hazard mitigation during the 2022-2027 planning cycle. The village will 

incorporate the mitigation actions outlined in this plan into the town plan during the next plan 

update process in 2027. The village plan update will be led by the Planning Commission, who 
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will review this plan and determine those mitigation actions/strategies/goals that should be 

included in the village plan. 

 

Table 6.34: Action Plan for Implementation and Integration, Village of Essex Junction 

Existing Plan or Procedure 
Description of How Mitigation will be 

Incorporated or Integrated 

Integrate goals into local Comprehensive Plan Continue to coordinate with Planning and Zoning 
and other applicable departments to incorporate 
current and emerging risks and actions into 
planning efforts. 

Review/update land development regulations for 
consistency with mitigation goals 

Continue coordination with Planning and Zoning 
regarding future land use projects. 

Review/update building/zoning codes for 
consistency with mitigation goal 

Work with Planning and Zoning regarding county 
zoning ordinances and consistency with mitigation 
goals. 

Maintain regulatory requirements of floodplain 
management program (NFIP) 

Support Floodplain Manager who is responsible 
for floodplain management. 

Enhance floodplain management through 
Community Rating System (CRS) 

Work with Floodplain Manager and Public Works 
on reviews of floodplain management and 
mapping. 

Review/Update economic development plan and 
policies for consistency with mitigation goals 

Work with the local Economic Development 
Authority to ensure consistency in plans. 

Continue public engagement in mitigation 
planning 

Continue to promote awareness of hazards and 
incorporate public feedback into planning 
processes.  

Identify opportunities for mitigation education and 
outreach 

Identify opportunities to conduct community 
outreach to promote the importance of mitigation 
projects. 

Review/update stormwater plans and procedures 
for consistency with mitigation goals 

Work with Public Works and Road Department to 
discuss plans and procedures on a more frequent 
basis. 

Maintain ongoing enforcement of existing policies Support municipal Departments with any 
applicable enforcement policies. 

Monitor funding opportunities Office of Emergency Management will continue to 
monitor funding sources and coordinate with 
Departments on projects that support mitigation 
actions. 

Incorporate goals and objectives into day-to-day 
government functions 

Municipal Departments will incorporate the 
concept of mitigation into day-to-day government 
functions, including continual monitoring of the 
action items identified in the 2022 update. 

Incorporate goals into day-to-day development 
policies, reviews & priorities 

Continue work with Planning and Zoning to 
incorporate mitigation into day-to-day activities. 

 

6.9  ANNEX MAINTENANCE PROCEDURES 

 

The method and schedule for maintaining, evaluating, and updating the MJAHMP is described 

in Section 7, Base Plan. The Village of Essex Junction will maintain its participation in the 

Hazard Mitigation Plan Update Committee (AHMPUC) throughout the planning cycle, consistent 
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with its role and responsibilities. The Village of Essex Junction has designated the Chief of 

Police as lead responsible for all Plan Maintenance related activities.  

Table 6.35: Plan Maintenance Responsibilities for the Chittenden County, Vermont Multi-
Jurisdictional All-Hazards Mitigation Plan, Base Plan, Village of Essex Junction 

 

Monitoring the 
Plan 

• Participate in the monitoring process as requested by the CCRPC staff   

• Assist in collecting and analyzing data   

• Assist in disseminating reports to stakeholders and the public   

• Maintain records and documentation of all jurisdictional monitoring activities   

• Promote the mitigation planning process with the public and solicit public 
input.  

Evaluating the 
Plan 

• Participate in the evaluation process as requested by the CCRPC staff   
• Assist in collecting and analyzing data   
• Assist in disseminating reports to stakeholders and the public   
• Maintain records and documentation of all jurisdictional monitoring activities  
• Promote the mitigation planning process with the public and solicit public input 

Updating the 
Plan 

• Represent the jurisdiction and participate in the planning cycle, including plan 

review, revision, and update process   
• Collect and report data to the Update Coordinator   
• Maintain records and documentation of all jurisdictional plan review and 

revision activities   
• Promote the mitigation planning process with stakeholders and the public and 

solicit public input  

 

Revisions to the Jurisdiction Annex  

The municipalities of Chittenden County will coordinate with the CCRPC for changes or updates 

to its jurisdictional annexes. Local participating jurisdictions have the authority to approve/adopt 

changes to their own Action Plans for Implementation without approval from the CCRPC or the 

Committee; however, the Committee and CCRPC should be advised of all changes as a 

courtesy and in consideration of potential changes or modifications to the regional MJAHMP 

that may conflict with the proposed annex changes. The CCRPC will be responsible for verifying 

that the proposed change will not affect the jurisdiction’s compliance with current State and 

Federal mitigation planning requirements.   

   

Municipalities may make administrative changes or updates to their mitigation actions and 

Action Plans for Implementation in their jurisdiction annexes at any time in coordination with the 

CCRPC staff.   

  

A municipality may choose not to re-adopt the updated MJAHMP and its respective jurisdiction 

annex; however, it should be stated that the jurisdiction will no longer be eligible for FEMA 

hazard mitigation grants. A municipality may choose to develop, adopt, and submit its own Local 

All-Hazards Mitigation Plan to FEMA Region I, consistent with the requirements of the Disaster 

Mitigation Act of 2000 and regulations contained in 44 CFR Part 201.6 in order to maintain 

eligibility.  
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The relative strength and depth of this method and schedule for monitoring and evaluating the 

plan is contingent upon funding from Emergency Management Planning grants, Hazard 

Mitigation Assistance grants, or similar sources. Adherence to the monitoring, evaluation, and 

update process schedule will ensure that the Plan is kept current throughout its five-year cycle.  

 

Table 6.36: Village of Essex Junction Jurisdiction Annex Maintenance Procedure 

Activity Procedure and schedule Outcome 

Monitoring 
the Annex 

1. Schedule the annual plan review with 
jurisdiction planning team. 

2. Review the status of all mitigation actions, 
using the Mitigation Action Implementation 
Worksheet (Section 7, Attachment B, Base 
Plan). 

Produce an annual report that 
includes the following: 

 Status update of all mitigation 
actions 

 Summary of any changes in 
hazard risk or vulnerabilities 
and capabilities 

 Summary of activities 
conducted for the Action Plan 
for Implementation and 
Integration 

Evaluating 
the Annex 

1. Schedule the annual plan evaluation with 
jurisdiction planning team. 

2. Evaluate the current hazard risks and 
vulnerabilities, and hazard mitigation 
capabilities using the Planning Considerations 
Worksheet, (Section 7, Attachment C, Base 
Plan). 

Submit the annual report to the 
MJAHMP HMPRUC Point of 
Contact 

Updating the 
Annex 

1. Coordinate with the HMPRUC to identify the 
method and schedule for the five-year update 
of the MJAHMP. 

2. Participate in the planning process. 

3. Provide input related to the plan components. 

4. Following FEMA designation of Approvable 
Pending Adoption (APA), adopt the updated 
plan. 

Adoption of the FEMA-approved 
plan every five years will 
maintain the jurisdiction’s 
eligibility for federal post-disaster 

funding. 

 

6.10  ANNEX ADOPTION 

 

The Village of Essex Junction Jurisdiction Annex will be adopted by the municipality’s governing 

body concurrently with the 2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation 

Plan.  

  

Following adoption, a copy of the Adoption Resolution will be maintained in this annex as 

Attachment A, and a copy will be forwarded to Vermont Emergency Management (VEM) to 

submit to FEMA for final approval of the plan. The plan will expire five years (minus one day) 

from the date of FEMA’s final approval letter. 



Chittenden County Multi-Jurisdictional All Hazards Mitigation Plan [Date] 
 

  

BURNETT, ELIZABETH 45 

 

6.11  ATTACHMENTS 

 

ATTACHMENT 1: Adoption Resolution  

ATTACHMENT 2: Planning Worksheets and Documentation 

ATTACHMENT 3: Documentation of Public Participation 

ATTACHMENT 4: Mitigation Actions 
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ATTACHMENT 1: Adoption Resolution 

CERTIFICATE OF ADOPTION 
<<DATE>> 

TOWN OF ________, Vermont Selectboard 
A RESOLUTION ADOPTING THE _______, Vermont 20__ Local Hazard Mitigation Plan  

  
WHEREAS, the Town of _________ has historically experienced severe damage from natural 
hazards and it continues to be vulnerable to the effects of the hazards profiled in the 20__  ________, 
Vermont Local Hazard Mitigation Plan, which result in loss of property and life, economic hardship, and 
threats to public health and safety; and 
  
WHEREAS, the Town of ____________ has developed and received conditional approval from Vermont 
Emergency Management (VEM) for its 20__ ______, Vermont Local Hazard Mitigation Plan (Plan) 
under the requirements of 44 CFR 201.6; and 
  
WHEREAS, the Plan specifically addresses hazard mitigation strategies, and Plan maintenance 
procedures for the Town of ___________; and 
  
WHEREAS, the Plan recommends several hazard mitigation actions (projects) that will provide mitigation 
for specific natural hazards that impact the Town of ____________ with the effect of protecting people 
and property from loss associated with those hazards; and 
  
WHEREAS, adoption of this Plan will make the Town of __________ eligible for funding to alleviate the 
impacts of future hazards; now therefore be it 
  
RESOLVED by Town of _________ Selectboard: 
  
1. The 20__ _________, Vermont Local Hazard Mitigation Plan is hereby adopted as an official plan of 
the Town of __________; 
  
2. The respective officials identified in the mitigation action plan of the Plan are hereby directed to pursue 
implementation of the recommended actions assigned to them;  
 
3. Future revisions and Plan maintenance required by 44 CFR 201.6 and FEMA are hereby adopted as 
part of this resolution for a period of five (5) years from the date of this resolution; and 
 
4. An annual report on the process of the implementation elements of the Plan will be presented to the 
Selectboard by the Emergency Management Director or Coordinator. 
 
IN WITNESS WHEREOF, the undersigned have affixed their signature and the corporate seal of the 
Town of ___________ this ____ day of _____ 201__. 

  
________________________ 

Selectboard Chair 
 

________________________ 
Selectboard Member 

ATTEST 
______________________ 
Town Clerk 
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ATTACHMENT 2: Planning Worksheets and Documentation 

 

Natural Hazards Risk Estimation Matrix  
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Area Impacted                    

Key: 0= No developed area impacted   0             0 

  
1= Less than 25% of developed area 
impacted     1 1   1       

  
2= Less than 50% of developed area 
impacted             2     

  
3= Less than 75% of developed area 
impacted                   

  
4= Over 75% of developed area 
impacted                   

                      

Consequences                   

                      

Health & Safety Consequences                   

Key: 0= No health and safety impact           0     0 

  1= Few injuries or illnesses   1 1 1     1     

  2= Few fatalities or illnesses               2   

  3= Numerous fatalities                   

                      

Property Damage                   

Key: 0= No property damage   0       0       

  
1= Few properties destroyed or 
damaged     1 1     1   1 

  2= Few destroyed but many damaged               2   

  3= Few damaged and many destroyed                   

  
4= Many properties destroyed and 
damaged                   

                      

Environmental Damage                   

Key: 0= Little or no environmental damage   0         0     
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1= Resources damaged with short-term 
recovery     1 1       1 1 

  
2= Resources damaged with long-term 
recovery           2       

  
3= Resources destroyed beyond 
recovery                   

                      

Economic Disruption                    

Key: 0= No economic impact   1 1 1     1   1 

  1= Low direct and/or indirect costs           2   2   

  2= High direct and low indirect costs                   

  3= Low direct and high indirect costs                   

  4= High direct and high indirect costs                   

                      

Sum of Area & Consequences Scores   2 5 5   5 5 11 3 

                      

Probability of Occurrence                   

Key: 1= Unknown but rare occurrence                    

  
2= Unknown but anticipate an 
occurrence                   

  3= 100 years or less occurrence                 3 

  4= 25 years or less occurrence   4 4 4   4 4     

  5= Once a year or more occurrence               5   

                      

Total Risk Rating                   

  Total Risk Rating=   8 20 20   20 20 55 9 

  Sum of Area & Consequences Scores                   

  x Probability of Occurrence                   

                      

Low = Hazard Risk Level 0-18           
Medium 
= Hazard Risk Level 19-37          

High = Hazard Risk Level 38-60          
 

Technological Hazards 
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Area Impacted                        

Key: 0= No developed area impacted                       

  1= Less than 25% of developed area impacted 1 1 1   1         1   

  2= Less than 50% of developed area impacted       2     2 2 2   2 

  3= Less than 75% of developed area impacted                       

  4= Over 75% of developed area impacted                       

      

Consequences                       

      

Health & Safety Consequences                       

Key: 0= No health and safety impact                       

  1= Few injuries or illnesses     1 1 1     1 1 1 1 

  2= Few fatalities or illnesses 2 2         2         

  3= Numerous fatalities                       

      

Property Damage                       

Key: 0= No property damage                 0   0 

  1= Few properties destroyed or damaged   1   1 1   1 1   1   

  2= Few destroyed but many damaged 2   2                 

  3= Few damaged and many destroyed                       

  4= Many properties destroyed and damaged                       

      

Environmental Damage                       

Key: 0= Little or no environmental damage     0 0 0   0   0   0 

  1= Resources damaged with short-term recovery   1           1       

  2= Resources damaged with long-term recovery 2                 2   

  3= Resources destroyed beyond recovery                       

      

Economic Disruption                        

Key: 0= No economic impact               1       

  1= Low direct and/or indirect costs 2 2 2 2 2   2   2 2 2 

  2= High direct and low indirect costs                       

  3= Low direct and high indirect costs                       



Chittenden County Multi-Jurisdictional All Hazards Mitigation Plan [Date] 
 

  

BURNETT, ELIZABETH 50 

 

  4= High direct and high indirect costs                       

      

Sum of Area & Consequences Scores 9 7 6 6 5   7 6 5 7 5 

      

Probability of Occurrence                       

Key: 1= Unknown but rare occurrence          1             

  2= Unknown but anticipate an occurrence               2       

  3= 100 years or less occurrence 3     3               

  4= 25 years or less occurrence   4 4       4   4 4 4 

  5= Once a year or more occurrence                       

      

Total Risk Rating                       

  Total Risk Rating= 27 28 24 18 5   28 12 20 28 20 

  Sum of Area & Consequences Scores                       

  x Probability of Occurrence                       

      

Low = Hazard Risk Level 0-18             
Medium 
= Hazard Risk Level 19-37            

High = Hazard Risk Level 38-60            
 

Technological Hazards 
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Area Impacted              

Key: 0= No developed area impacted             

  1= Less than 25% of developed area impacted 1 1       1 

  2= Less than 50% of developed area impacted       2 2   

  3= Less than 75% of developed area impacted     3       

  4= Over 75% of developed area impacted             

      

Consequences             

                

Health & Safety Consequences             

Key: 0= No health and safety impact         0   

  1= Few injuries or illnesses 1 1 1       

  2= Few fatalities or illnesses       2   2 
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  3= Numerous fatalities             

      

Property Damage             

Key: 0= No property damage     0 0 0   

  1= Few properties destroyed or damaged 1 1         

  2= Few destroyed but many damaged           2 

  3= Few damaged and many destroyed             

  4= Many properties destroyed and damaged             

      

Environmental Damage             

Key: 0= Little or no environmental damage 0 0   0   0 

  
1= Resources damaged with short-term 
recovery     1       

  
2= Resources damaged with long-term 
recovery         2   

  3= Resources destroyed beyond recovery             

      

Economic Disruption              

Key: 0= No economic impact 1 1         

  1= Low direct and/or indirect costs     2       

  2= High direct and low indirect costs       3 3 3 

  3= Low direct and high indirect costs             

  4= High direct and high indirect costs             

      

Sum of Area & Consequences Scores 4 4 7 7 7 8 

      

Probability of Occurrence             

Key: 1= Unknown but rare occurrence              

  2= Unknown but anticipate an occurrence           2 

  3= 100 years or less occurrence 3   3 3     

  4= 25 years or less occurrence   4     4   

  5= Once a year or more occurrence             

      

Total Risk Rating             

  Total Risk Rating= 12 16 21 21 28 16 

  Sum of Area & Consequences Scores             

  x Probability of Occurrence             

      

Low = Hazard Risk Level 0-18        
Medium 
= Hazard Risk Level 19-37       

High = Hazard Risk Level 38-60       
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Jurisdiction__Town of Essex/Village of Essex Junction_____________________________ 
Date:_12/9/2021____ 

Participants: 

Name:_Ron Hoague  Position/Title:_ Chief of Police  Department/Agency:_Essex Police 
Department 

Name:_Sarah Macy  Position/Title:_Finance Director  Department/Agency:_Finance 

Name: Dennis Lutz  Position/Title: Director of Public Works  Department/Agency: Public 
Works 

Name:_Charles Cole  Position/Title:_ Fire Chief  Department/Agency:_Essex Fire 
Department 

Name: Darren Sch0ibler  Position/Title: Planner   Department / Agency: Community 
Development 

 

WORKSHEET: CAPABILITY ASSESSMENT 

Planning and Regulatory 

Planning and regulatory capabilities are the plans, policies, codes, and ordinances that prevent 
and reduce the impacts of hazards.  Please indicate which of the following your jurisdiction has 
in place. 
 

Plans 
• Yes or 

No? 

• Year 

• Does the plan address hazards? 

• Does the plan identify projects to include in the mitigation 
strategy? 

• Can the plan be used to implement mitigation actions? 

Comprehensive/Master Plan 
 
 

Yes - 2016 Plan addresses hazards, primarily flood / fluvial erosion including 
some specific projects / actions and references to All Hazards 
Mitigation Plan. 

Capital Improvements Plan 
 
 

Yes -2020 No, the plan does not specifically address hazards, but the projects 
covered in the plan are designed to include mitigation strategies as 
needed. The plan is used to implement mitigation strategies 

Economic Development Plan 
 
 

Yes – 
2010 

No mention of hazards 

Impact fees for new development 
 
 

Yes The impact fees are based on identification of either traffic related or 
water/sewer related infrastructure needing improvement, some of 
which involve hazard mitigation. The funds are used to implement 
mitigation measures. 

Local Emergency Operations Plan 
 
 

Yes - 2021  

Continuity of Operations Plan 
 
 

Yes - 2020  



Chittenden County Multi-Jurisdictional All Hazards Mitigation Plan [Date] 
 

  

BURNETT, ELIZABETH 53 

 

Transportation Plan 
 
 

Yes - 
2014/2019 

2014 addresses transportation hazards; the 2019 road inventory 
identifies the conditions of roads and plans for improvement. The 
plan is used to implement mitigation strategies. 

Stormwater Management Plan 
 
 

Yes -2019 The SWMP does not directly address hazards, but projects identified 
under the Plan are designed to include mitigation strategies as 
needed. 

Community Wildfire Protection Plan 
 
 

No  

Other special plans (e.g., 
brownfields redevelopment, 
disaster recovery, Local Waterfront 
Redevelopment Plan, climate 
change adaptation, etc.) 

Yes - 2019 Enhanced Energy Plan promotes distributed production / energy 
storage to improve resilience and reliability. Also includes policies + 
maps for siting of energy generation facilities 
 

Building Code, Permitting, and 
Inspection 

Yes or 
No? 

Are codes adequately enforced? 
 

Building Code 
 
 

No  

Building Code Effectiveness 
Grading Schedule (BCEGS) Score 
 

No  

Fire Department ISO rating 
 
 

Yes – 
2015 

 

Site Plan review requirements 
 
 

Yes Each department reviews their specific requirements for each 
development site plan and enforces those requirements as 
necessary. Public Works regularly inspects sites throughout 
construction and prior to acceptance of infrastructure. 

Land Use Planning and 
Ordinances 

Yes or 
No? 

• Is the ordinance an effective measure for reducing hazard 
impacts? 

• Is the ordinance adequately administered and enforced? 

Zoning ordinance 
 

Yes Yes – includes strict limitations on development in floodplains and 
steep slopes, also requires development to have access / utility 
resilience, adequate firefighting capacity, hazardous materials safety, 
etc. 

Subdivision ordinance 
 

Yes Yes – similar to zoning ordinance, though should be updated to latest 
standards 

Floodplain ordinance 
 

Yes Included in zoning ordinance – strict limitations on development 

Natural hazard specific ordinance 
(stormwater, steep slope, wildfire) 
 

Yes 
 

Steep slope and stormwater regulations included in zoning / 
subdivision ordinances; stormwater also has stand-alone ordinance 
(Chapter 10.20 of Municipal Ordinances). No wildfire ordinance. 

Flood insurance rate maps 
 

Yes Referenced in zoning ordinance 

Acquisition of land for open space 
and public recreation uses 
 

Yes Zoning / subdivision ordinances require protections for steep slopes, 
wetlands, floodplains, rivers, and scenic areas. Also require provision 
of public parks / trails. ~7.6% (1,566 acres) of Town area is public 
land. 

Other 
 

Yes Standard Specifications for Construction provides required details for 
infrastructure construction to ensure safety and resilience 

How can these capabilities be expanded and improved to reduce risk? 
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Update floodplain regulations to Vermont’s River Corridor standard. Adopt comprehensive fire / building safety 
regulations, possibly based on National Fire Protection Association codes. Update comprehensive plan to include 
hazards other than flood / fluvial erosion (including civil unrest, pandemic, extreme heat / weather, etc.). 
 
 
 

 

Administrative and Technical 

Identify whether your community has the following administrative and technical capabilities.  
These include staff and their skills and tools that can be used for mitigation planning and to 
implement specific mitigation actions.  If your jurisdiction does not have local staff resources, 
please indicate if these are available through agreement with other entities, or at the county 
level to provide the services or technical assistance. 

 

Staff/Personnel Resources 

Have 
Capabilit

y 
Y/N 

Department/ 
Agency 

and Position 

Effective 
Coordinatio

n? 

Adequat
e 

Staffing? 

Integrated 
into 

Mitigation 
Planning? 

A. Planner(s) or engineer(s) with knowledge of 
land development and land management 
practices 

Y Community 
Development 
w/ 
consultation 
with Public 
Works Staff 
Engineers 

Y Y Y 

B. Engineer/professionals trained in 
construction practices related to buildings 
and/or infrastructure 

Y Public Works 
Staff 
Engineers 

Y Y Y 

C. Planners/Engineer(s) with an understanding 
of natural and/or manmade hazards 

Y Public Works 
Staff 
Engineers 

Y Y Y 

D. Floodplain manager N VT ANR / 
Zoning 
Administrator 

Y Y Y 

E. Surveyor(s) Y Public Works 
Staff 
Engineers 

Y Y Y 

F. Staff with education or expertise to assess 
the community’s vulnerability to hazards 

Y Public Works 
Staff 
Engineers 

Y Y Y 

G. Personnel skilled in GIS and/or HAZUS Y GIS Y Y Y 

H.  Scientist familiar with hazards of the 
community 

N     

I.  Emergency manager Y Chief of 
Police 

Y Y Y 

J.  Grant writer(s) Y Public Works 
Staff 
Engineers 

Y Y Y 
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k. Warning systems or services (automated 
callout, sirens, etc.) 

N     

How can these capabilities be expanded and improved to reduce risk? 
 

Better integration of personnel and elected / appointed officials into hazard mitigation planning. 
 

 

Financial 

Identify whether your jurisdiction has access to or is eligible to use the following funding 
resources for hazard mitigation. 

 

Funding Resource 
Access/ 

Eligibility 
(Y/N) 

Has the funding resource been 
used in the past and for what type 

of activities/ 

Could the resource be used to 
fund future mitigation actions? 

Capital improvements project 
funding 

Yes The municipality levies a separate 
capital tax to fund capital projects as 
approved by the board. 

Yes, if included in the budget 

Authority to levy taxes for 
specific purposes 

Yes Yes – the municipality levies taxes 
for its general fund and has a 
separate established capital tax rate. 

Yes, if included in the budget 

Fees for water, sewer, gas or 
electric services 

Yes Water/Sewer fees are set based on 
the water/sewer budgets and could 
be used to fund any activities 
included in those budget 

Yes, if included in the budget 

Impact fees for new 
development 

Yes/No The Town has recreation impact fees 
that are used on qualified recreation 
projects 

No, these are specific to recreation 
uses 

Storm water utility fee No n/a n/a 

Incur debt through general 
obligation bonds and/or 
special tax bonds 

Yes The Town has very little debt and in 
the recent past has used debt to 
fund a new police facility and a 
renovation to the general municipal 
offices. 

Yes, with voter authorization 

Incur debt through private 
activities 

No n/a n/a 

Community Development 
Block Grant 

Yes I’m not aware of the Town having 
received CDBG funding in the recent 
past, but the Town could apply if a 
relevant award was available 

Depends on the grant agreement 
and eligible uses 

Other federal funding 
programs 

Yes The Town is eligible to apply to 
federal funding, and does so when 
award programs that support our 
operations are available. 

Depends on the grant agreement 
and eligible uses 

State funding programs 

 

Yes The Town is eligible to apply to state 
funding, and does so when award 
programs that support our operations 
are available. 

Depends on the grant agreement 
and eligible uses 

Public/Private partnership 
funding sources 

Yes The municipality could engage in P3 
activities but has not in recent years 
to my knowledge. 

Yes – with direction from the board 
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How can these capabilities be expanded and improved to reduce risk? 

In addition to the above list, the Town maintains an unassigned fund balance level of 15% of the upcoming year’s 
expenditure budget.  This allows the Town to be responsive to emergencies.  
 

 

Education and Outreach 
 
Identify education and outreach programs and methods already in place that could be used to 
implement mitigation activities and communicate hazard-related information. 
 

Education and Outreach Education 
and 

Outreach 

Education and Outreach 

   

Identify education and outreach 
programs and methods already in 
place that could be used to 
implement mitigation activities and 
communicate hazard-related 
information. 

Identify 
education 
and outreach 
programs 
and methods 
already in 
place that 
could be 
used to 
implement 
mitigation 
activities and 
communicate 
hazard-
related 
information. 

Identify education and outreach programs and 
methods already in place that could be used to 
implement mitigation activities and 
communicate hazard-related information. 

Education and Outreach Education 
and 
Outreach 

Education and Outreach 

   

Identify education and outreach 
programs and methods already in 
place that could be used to 
implement mitigation activities and 
communicate hazard-related 
information. 

Identify 
education 
and outreach 
programs 
and methods 
already in 
place that 
could be 
used to 
implement 
mitigation 
activities and 
communicate 
hazard-
related 
information. 

Identify education and outreach programs and 
methods already in place that could be used to 
implement mitigation activities and 
communicate hazard-related information. 
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Education and Outreach Education 
and 
Outreach 

Education and Outreach 

   

Identify education and outreach programs and methods already in place that could be used to 
implement mitigation activities and communicate hazard-related information. 

Education and Outreach 
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ATTACHMENT 3: Documentation of Public Participation  

 

Hazard Mitigation Planning for Chittenden County 

Hazard mitigation planning is a process that identifies hazards and their risks to you community. 

Over the next several months, your community’s Hazard Mitigation will be updated.  

  

Read below about how to learn more and participate! 

This is your community’s plan! Disasters can happen anytime, anywhere, 
and any place.  

To have value, the plan must represent the 
current needs and values of your community 
and be useful for officials, stakeholders, and 
citizens. Consider the critical importance of 
mitigation to: 

• Protect public safety and prevent loss 

of life and injury.  

• Lessen impact to existing and future 

development.  

• Prevent damage to a community’s 

unique cultural, historical, and 

environmental assets.  

They cause loss of life, damage buildings and 
infrastructure, and have devastating 
consequences on a community’s economic, 
social, and environmental well-being.  
  
Hazard mitigation planning is a process that 
identifies hazards and their risks to your 
community and assesses the vulnerability of 
people, property, the environment, and the 
economy to one or more hazards. The end 
result is a comprehensive mitigation strategy 
that presents recommended sustained 
actions to reduce disaster-related damages 
and minimizes long-term community risk to 
the hazards.  
  
In the June 2021, Chittenden County 
municipalities initiated a collaborative 
planning effort to develop the 2022 update of 
the Chittenden County Multi-Jurisdictional 
Hazard Mitigation Plan. The benefits derived 
from the planning process, and the 
recommended mitigation actions that will 
ultimately be implemented, will significantly 
improve community resilience and 
sustainability. 

Take the Survey >> 

Over the next several months staff of IEM, an international disaster and crisis management firm 

will be working with emergency management, planning and public works staff of your local 

municipality to update your municipality’s local Hazard Mitigation Plan.  

Your knowledge on local hazards is critical to good planning.  

Participate in our online survey! 
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• Take the survey to provide your opinion on local hazard events and their impact on you, 

your family, and the community. The survey will be open from October 1 through 

October 30.  

• Contact your local city or town officials to learn how to provide comment on the draft 

municipal Local Hazard Mitigation Plan to ensure it reflects your experience and 

concerns. 

Questions & Contact More Information 

If you have questions, contact Dan Albrecht, 
CCRPC Senior Planner at dalbrecht@ccrpcvt.org 
or 802-861-0133 
  
Or 
  
Leroy Thompson, IEM Senior Planner at 
leroy.thompson@iem.com or 850-570-9867 
  

To view the current mitigation plan for your 
community please visit the CCRPC website.  
  
This planning project is funded by a FEMA grant 
provided through Vermont Emergency 
Management (VEM). The project is a joint effort 
between IEM and the Chittenden County Regional 
Planning Commission (CCRPC) to assist 
Chittenden County municipalities. 

 

mailto:dalbrecht@ccrpcvt.org
mailto:leroy.thompson@iem.com
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Attachment 4: Mitigation Actions 

Mitigation Actions Prioritization Criteria 

(S) Social  

Definition   Considerations  

The public must support the 
overall mitigation implementation strategy and 

specific mitigation actions. The mitigation 
action is evaluated in terms of community 
acceptance and impact on the population.  

• Community acceptance: will the action 
disrupt housing or cause the relocation of people? 
Is the action compatible with present and future 
community values?   

• Impact on population: will the proposed 
action adversely affect one segment of the 

population?   

(T) Technical  

Definition  Considerations  

It is important to determine if the proposed 
action is technically feasible, will help to 
reduce losses in the long term, and has 

minimal secondary impacts. This category 
evaluates whether the action is a whole or 

partial solution, or not a solution at all.   

• Technical feasibility: how effective is the 
action in avoiding or reducing future losses?   

• Long-term solution: does the action solve 
the problem or only a symptom?   

• Secondary impacts: will the action create 
more problems than it solves?   

  

A. Administrative  

Definition  Considerations  

This category examines the anticipated 
staffing, funding, time, and maintenance 
requirements for the mitigation action to 

determine if the jurisdiction has the personnel 
and administrative capabilities to implement 

the action or whether outside help will be 
necessary.  

• Staffing: does the jurisdiction have the 
capability (staff, technical experts, and training) to 
implement the action?   

• Funding allocated: does the jurisdiction 
have the funding to implement the action or can it 
readily be obtained?   

• Time: can the action be accomplished in a 
timely manner?   

• Maintenance/Operations: can the 
community provide the necessary maintenance? It 
is important to remember that most federal grants 
will not provide funding for maintenance.   

(P) Political  

Definition  Considerations  

This category considers the level of political 
support for the mitigation action.    

  

• Political support: is there political support 
to implement and maintain this action? Have 
political leaders participated in the planning 
process so far?   

• Local champion or proponent: is there a 
respected community member willing to help see 
the action to completion?   

• Public and stakeholder support: is there 
enough public support to ensure the success of the 
action? Have all stakeholders been offered an 
opportunity to participate in the planning process?   

(L) Legal  

Definition  Considerations  
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Whether the jurisdiction has the legal 
authority to implement the action or whether 

the jurisdiction must pass new laws or 
regulations is important in determining how 

the mitigation action can be best carried out.  

• Commonwealth authority: does 
the Commonwealth have authority to implement the 
action?   

• Existing local authority: are proper laws, 
ordinances, and resolutions in place to implement 
the action?   

• Potential legal challenge: is there a 
technical, scientific, or legal basis for the mitigation 
action (i.e., does the mitigation actions “fit” the 
hazard setting)? Are there any potential legal 
consequences? Is the action likely to be 
challenged by stakeholders who may be negatively 
affected?   

(E) Economic  

Definition  Considerations  

Economic considerations must include 
evaluation of the present economic base and 

projected growth. Cost-effective mitigation 
actions that can be funded in current or 

upcoming budget cycles are more likely to be 
implemented than actions requiring general 
obligation bonds or other instruments that 

would incur long-term debt to a community.   
   
  

• Benefits of action: what financial benefits 
will the action provide?   

• Cost of action: does the cost seem 
reasonable for the size of the problem and the 
likely benefits? What burden will be placed on the 
tax base or local economy to implement this 
action?   

• Contribution to economic goals: does the 
action contribute to community economic goals, 
such as capital improvements or economic 
development?   

• Outside funding required: are there 
currently sources of funding that can be used to 
implement the action? Should the action be 
considered “tabled” for implementation until outside 

sources of funding are available?   
(E) Environmental  

Definition  Considerations  

The impact on the environment is an 
important consideration because of public 
desire for sustainable and environmentally 

healthy communities. Also, statutory 
considerations, such as the National 

Environmental Policy Act (NEPA), need to be 
kept in mind when using federal funds.   

• Impact on land/water bodies: how will 
this action impact land/water?   

• Impact on endangered species: how will 
this action impact endangered species?   

• Impact on hazardous materials and 
waste sites: how will this action impact hazardous 
materials and waste sites?   

• Consistency with community 
environmental goals: is this action consistent with 
community environmental goals?   

• Consistency with federal laws: is the 
action consistent with federal laws, such as 
NEPA?   

 

 

Project Description Project Benefits  

A B C 1 2 3 4 5 7 8 9  



Chittenden County Multi-Jurisdictional All Hazards Mitigation Plan [Date] 
 

  

BURNETT, ELIZABETH 63 

 

 

Project 
# 

Mitigation Action 
Hazard/  

Project Type* 

Protect Life, 
Safety, & 
Property 

Funding is 
Available 

Matching 
Funds 

Available 
Strong BCA 

Environment
al 

Benefits 

Technically 
feasible 

Short-term 
or 

Long-term 

TOTAL 
SCORE 

Rankin
g 

1 
Increase use of rain 
barrels / gardens 

Flood / SIP / 
NSP 1 4 2 4 4 4 4 23 

H 

2 

Improve public alert 
system (centralized 
sign) All / EAP 4 4 4 4 4 4 4 24 

H 

3 
Acquire ladder fire 
truck Fire / SIP 4 1 2 4 4 4 2 21 

H 

4 
Replace sewer system 
in Fort Ethan Allen Sewer / SIP 1 1 2 0 1 0 0 5 

L 

5 
Update rural road 
construction standards 

Multiple / 
LPR 2 3 4 4 2 4 4 21 

H 

6 

Update to river 
corridor zoning 
standard Flood / LPR 1 4 4 4 1 4 2 20 

H 

7 
Reduce zoning waivers 
/ improve enforcement 

Multiple / 
LPR 4 4 4 4 1 4 2 23 

H 

8 
Encourage use of heat 
pumps 

Heat / SIP / 
EAP 4 4 4 4 3 2 0 21 

H 

9 
Increase funding for 
community outreach All / EAP 4 3 0 2 4 4 4 21 

H 

10 
Develop skilled trades 
education programs 

Economy / 
EAP 4 3 4 4 4 4 2 25 

H 
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Executive Overview  

 

The 2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan (MJAHMP) outlines 
the strategy adopted by the Chittenden County Regional Planning Commission (CCRPC) and 
participating municipalities for implementing mitigation practices, improvements, and programs 
to lessen adverse impacts from natural and man-made hazard events.  

At the outset of the hazard mitigation planning process, the Chittenden County All-Hazards 
Mitigation Plan Update Committee (AHMPUC), active in developing and maintaining previous 
plans, was reconvened. This Committee was composed of Jurisdictional staff, CCRPC staff, and 
other key stakeholders, whose task was to prepare a plan pursuant to the federal Disaster 
Mitigation Act of 2000 (DMA2000). This 2022 plan outlines the method used by the AHMPUC to 
address the following for each hazard of concern identified during the planning process as 
having the potential to impact the local population, the built environment, and the natural 
environment:  

• Develop a complete hazard profile.  

• Describe the extent of the risks posed by the hazard.  

• Discuss each jurisdiction’s vulnerability to each hazard.  

• Create mitigation strategies (mitigation actions) to be implemented by each jurisdiction      
to mitigate or reduce the hazard’s impact.  

• Update the Chittenden County MJAHMP.  

The 2022 MJAHMP is a comprehensive update to the current 2017 Chittenden County 
MJAHMP. Since 2017, municipalities in the County have significantly improved community 
resiliency as a result of implementing mitigation programs and activities implemented by the 
various jurisdictional departments, agencies, and stakeholders. The goals and objectives 
outlined in the 2017 plan were refined in 2022 to reflect changes in community priorities, and to 
enhance integration among community planning mechanisms. The vision of the 2022 plan is 
aligned with the Chittenden County Regional Planning Commission’s 2018 ECOS Plan mission 
– encompassing Environment, Community, Opportunity, and Sustainability concerns -- and is 
aligned with priorities outlined in the Vermont Emergency Management 2018 State Hazard 
Mitigation plan.  

The 2022 MJAHMP discusses nine primary natural hazards of concern and other technological 
and societal hazards. Discussion of hazards includes the adverse consequences resulting from 
a hazard occurrence, as well as information about the impacts of climate change. The risk and 
vulnerability assessments for all natural hazards were updated using the best available data and 
a more robust risk assessment platform.  

Significant revisions and enhancements were made to the action plan, including the identification 
of implementation of parameters designed to enhance transparency and promote accountability.  

Who Participated in the Planning Process?  

The MJAHMP update is a result of a collaborative effort between 18 of the 19 municipalities, 
residents, the private sector, and regional and state organizations. (The Town of Colchester is 
not a participant in the 2022 MJAHMP update, as it elected to develop its own mitigation plan.)  



2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan        September 2022   
   
 

2 
 

 The planning area of the 2022 MJAHMP includes eighteen municipalities (18) in Chittenden 

County.  

Table 1.1: 2022 Chittenden County MJAHMP  
Participating Municipalities  

 

Participating Municipalities 

1 Town of Bolton   

2 Buels Gore    

3 City of Burlington   

4 Town of Charlotte   

5 Town of Essex 

6 Village of Essex Junction 

7 Town of Hinesburg   

8 Town of Huntington    

9 Town of Jericho   

10 Town of Milton   

11 Town of Richmond   

12 Town of St. George   

13 Town Shelburne   

14 City of South Burlington    

15 Town of Underhill   

16 Town of Westford    

17 Town of Williston   

18 City of Winooski   
 

 

Public and stakeholder participation and feedback were critical input needed to develop goals 
and mitigation action items that will be implemented by the person, position, department, or 
agency whose technical expertise qualifies them as the best entity to be responsible for 
implementing each mitigation action. 

Approach to Plan Development  

MJAHMP development encompassed broad participation from a cross-section of stakeholders. 

This strategy was designed to foster development of a plan that produced specific initiatives that 

would enable the participating municipalities to reduce the adverse impacts from natural hazards 

in the county and municipalities through actions embraced by both elected officials and the 

citizens of the county. The planning process was accomplished in eight phases:  

 Table 1.2. Phases of the 2022 Chittenden County MJAHMP Planning Process 
 

Phase Activity 

Phase 1 Organize resources and review the prior plan.  

Phase 2 Update the hazard identification and risk assessment.  
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Phase Activity 

Phase 3 Review and update the plan mitigation strategy.  

Phase 4 Review and update the plan maintenance strategy.  

Phase 5 Assemble the updated plan.  

Phase 6  Initiate and complete plan review and adoption.  

Phase 7   Implement the approved, adopted plan.  

 

 

Concurrent with plan development, the municipalities assessed natural hazard risks for Critical 

Facilities located therein and classified them using the designations identified in the recently 

released FEMA-designated Community Lifeline categories. Results of this assessment are 

incorporated into the plan document as appropriate.  

 

Updating the Risk Assessment 

  
Risk assessment is the process of measuring the potential loss of life, personal injury, economic 

impact, and property damage resulting from natural hazards. The risk assessment was used to 

rank risk and gauge the potential impacts of each hazard of concern to each jurisdiction. Based 

on the risk assessment, hazards of concern were ranked for the risk they pose to the overall 

planning area.  
 

Table 1.3. 2022 Chittenden Summary of Jurisdictional Ranking by Hazard 
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Natural Hazards  

Dam/Levee Failure L L  L L L L L L L L L L L L L L L L L L 

Flooding M H L M M M M M M M M M H L M L H M M L 

Fluvial Erosion M H M M M M M M M M M M H L -  - - - L L 

Human Infectious 
Disease 

H M L M L M M M M M L M M M M M M M M M 

Invasive Species M M L L M M M L M L L L L L L L L L L L 

Severe Rainstorm H H M H M M M M H M M H L H H H H M H H 

Severe Winter Storm 
H H H H H H H H H H H H H H M M H H H H 

Wildfire  L M L L L L L L L L L L L M M L M L L L 
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Technological Hazards  

Hazardous Materials 
M L L H L L M M L L L M L L M M L L H M 

Major 
Transportation 
Incident  

M M M M M M M M L L L M H L M M L L M M 

Multi-Structural Fire M L L H M L M M M M L M L M M M M L M M 

Natural Gas Service 
Loss 

L L L L L L L L L M L L L L M L L L L L 

Other Fuel Service 
Loss 

L L L L L L L L L L L L M L L L L L L L 

Power Service Loss M H L L M M M M M M M M M H L L H L L H 

Sewer Service Loss M L L L L M L L L L L L L L L M L L M M 

Telecommunications 
Failure 

L M L L M L M M M M M L L L M L L M M L 

Water Pollution 
(algal bloom, etc.) 

H L L M M L M M L L L L L L M M L L L L 

Water Supply Loss M L L L L L M M L L L L L M M M M L L L 

Societal Hazards  

Civil Disturbance M L L M L L L L L L L L L L L L L L L L 

Crime M L L L M M L L L L L M M M L L L M M M 

Economic 
Recession 

M L L L M M M M M M M M M L M M M M L M 

Key Employer Loss L M L L L L M M L L L M M L L L L L L M 

Terrorism L L L L L L L L L L L L L L M M L L L L 

 

Estimates of the Cost of Potential Damage  

Data research and scenario development determined that the costliest type of hazard event in 
terms of dollar losses would relate to Flooding, which could result in estimated damages of $24 
billion in a worst-case scenario.  

Develop and Implement a Public Engagement Strategy  

The AHMPUC developed a public engagement strategy based on a review of best practices, 
interviews with community members, and input from technical experts contracted to assist with 
development of the equity lens a deliberately inclusive element of organizational decision 
making for the planning process and for generating mitigation action outcomes. The 
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implemented mitigation strategy will promote cooperation between each jurisdiction’s 
government and community organizations. The planning process encouraged public 
participation during plan development and identifies how the AHMPUC will facilitate continued 
engagement with residents after the plan is adopted.  

The public engagement strategy during the planning process included the following efforts, in 
addition to publicizing Planning Committee meetings and advising the public that they are 
welcome to attend these sessions. 

• The Planning Committee published on Front Porch Forum, Chittenden County 
community website, a public survey designed to secure public input about hazards that 
have affected them personally or affected family and friends. The survey generated over 
250 responses from community members.  

• A Draft Plan was posted on Front Porch Forum and on each jurisdiction’s website for a 
15–30-day public comment period.  

Public feedback received throughout the plan update process has been incorporated into the 
planning document.  

Mitigation Strategies and Goals  

Regional Strategies from the 2018 CCRPC ECOS Plan have been revised for the 2022 
MJAHMP update and will guide the plan implementation activities over the next five years:  

 
Table 1.4. 2022 Chittenden County MJAHMP Regional Strategies  

Category Strategy 

 Category A 
Assist municipalities with development of plans, 

policies, and zoning regulations   

Category B 
Promote municipal participation in development and 

implementation of Tactical Basin Plans.  

Category C 
Assist municipalities to develop & improve 

infrastructure.   

Category D 
Assist municipalities in protecting people, buildings, 
and facilities where development already exists.   

Category E 

Assist municipalities in promoting growth in 
appropriate locations and with transportation 

infrastructure planning.   

Category F 

Assist municipalities in meeting standards to minimize 
the required municipal share towards FEMA Public 

Assistance project costs.  

 

    
The AHMPUC reviewed and updated the goals from the 2017 MJAHMP and developed a set of 
supporting objectives. The goals were selected to support the vision and mission identified in 
each jurisdiction's Comprehensive Plan.  
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Table 1.5. 2022 Chittenden County MJAHMP Goals  

GOAL ACTIVITY 

GOAL 1  Protect existing and planned municipal infrastructure.  

GOAL 2  Protect life and residential and business properties from natural and manmade hazards.  

GOAL 3  Promote and enhance opportunities for public education about hazard mitigation.  

GOAL 4  

Encourage municipalities to formally incorporate their local All-Hazards mitigation plan 
into their comprehensive plan, as well as incorporate proposed mitigation actions into 
various bylaws, regulations and ordinances, and municipal operating and capital 
improvement plans.  

GOAL 5  
Promote appropriate planning for growth with a focus on changing climate and 
resiliency.  

 

Recommended Actions  
 
The MJAHMP’s action plan will present a number of mitigation initiatives designed to reduce or 
minimize losses from hazard events. Each municipality selected mitigation actions after 
reviewing a variety of resources, including a mitigation best practices catalog; AHMPUC and 
other stakeholder recommendations; the results of the risk assessment; and identified issues; 
public input; other plans and programs; the results of the capability assessment; and actions 
identified in the 2017 MJAHMP. 

Action Evaluation and Prioritization  

In developing and prioritizing the 2022 mitigation actions, the AHMPUC elected to use the FEMA 
recommended Social, Technical, Administrative, Political, Legal, Economic and Environmental 
(STAPLEE) evaluation criteria tool as outlined in the FEMA Local Mitigation Planning Handbook 
(March 2013). As part of the mitigation strategy, details for each action included the lead agency 
or position responsible for implementing each action, and a timeline for completion. A qualitative 
benefit/cost review was also conducted.  

Initiate and Complete Plan Review and Adoption  

A draft copy of the MJAHMP will be submitted to VEM and FEMA Region I for review and 
approval. The approved final MJAHMP will be presented to, and adopted by, each municipality’s 
governing body.  

Implement the Approved, Adopted Plan  

The MJAHMP includes a set of planning worksheets designed to guide the plan implementation 
process. This phase was designed by, and requires commitment from, each jurisdiction’s 
agencies, elected officials, stakeholders, and county residents to reach each jurisdiction’s goal of 
natural hazard risk reduction.  

Continued Public Involvement  
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The Chittenden County RPC and participating municipalities are dedicated to involving the public 
directly in the continual review and updates of the MJAHMP. Copies of the Plan will be 
catalogued and made available at municipal offices. Public comments related to the Plan will be 
kept with each Jurisdiction’s Administrative Office. In addition, copies of the Plan and any 
proposed changes will be posted on each jurisdiction’s website. This site will also contain an 
email address and phone number of jurisdictional contacts to which comments, 
recommendations, and concerns can be directed.  
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SECTION 1 INTRODUCTION 
 

Overview of the Mitigation Planning Process…………………………………………………………11 

Plan Overview  ...........................................................................................................................13 

Background   ..............................................................................................................................13 

Purpose of the Plan  ..................................................................................................................14 

Applicability and Scope of the Plan   ..........................................................................................17 

Authority and Guidance  .............................................................................................................17 

Summary of Plan Contents ........................................................................................................18 
 
 

What is Hazard Mitigation?  

Mitigation is commonly defined as sustained actions taken to reduce or eliminate long-term 

risk to people and property from hazards and their effects. Hazard mitigation focuses attention 

and resources on community policies and actions that will produce successive benefits over 

time. A mitigation plan states the aspirations and specific courses of action that a community 

intends to follow to reduce vulnerability and exposure to future hazard events. These plans 

are formulated through a systematic process centered on the participation of individuals, 

businesses, public officials, and other community stakeholders. 

A local hazard mitigation plan is the physical representation of a jurisdiction’s commitment to 

reduce risks from natural hazards. Local officials can refer to the plan in their day-to-day 

activities and in decisions regarding regulations and ordinances, granting permits, and in 

funding capital improvements and other community initiatives. Additionally, local plans serve 

as the basis for states to prioritize future grant funding as it becomes available.  

The 2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan will be a 

useful tool for all community stakeholders because it increases public awareness about local 

hazards and risks, while providing information about options and resources available to 

reduce those risks. Teaching the public about potential hazards will help each of the 

municipalities in the planning area protect itself against the effects of hazards and will enable 

informed decision making on where to live, purchase property, or locate businesses. 

 

To reduce the nation's mounting natural disaster losses, the United States Congress passed the 

Disaster Mitigation Act of 2000 (DMA 2000) to amend the Robert T. Stafford Disaster Relief and 

Emergency Assistance Act. Section 322 of DMA 2000 emphasizes the need for state and local 

government entities to closely coordinate mitigation planning activities and makes the 

development of a hazard mitigation plan a specific eligibility requirement for any local 

government applying for federal mitigation grant funds. These include the Hazard Mitigation 

https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250017
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
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Grant Program (HMGP) and the Building Resilient Infrastructure and Communities (BRIC) 

program (formerly known as the Pre-Disaster Mitigation (PDM) program), administered by the 

Federal Emergency Management Agency (FEMA) under the Department of Homeland Security. 

Communities with an adopted and federally approved hazard mitigation plan thereby become 

pre-positioned to receive available mitigation funds before and after the next disaster strikes. 

 

The Flood Insurance Reform Act of 2004 (P.L. 108-264) created two grant programs, Severe 

Repetitive Loss (SRL) and Repetitive Flood Claim (RFC) for National Flood Insurance Program 

(NFIP) policyholders living in a community covered by a Local Hazard Mitigation Plan (LHMP). 

 

In July 2012, the U.S. Congress passed the Biggert-Waters Flood Insurance Reform Act of 2012 

(BW-12), which calls for FEMA and other agencies to make a number of changes to how the 

NFIP is managed. Key provisions of the legislation required the NFIP to raise premium rates to 

reflect actual flood risk; make the program more financially stable by assigning premiums on a 

property’s fair market value; and change how Flood Insurance Rate Map (FIRM) updates impact 

policyholders. 

 

In April 2021, FEMA updated the NFIP’s pricing methodology to communicate flood risk more 

clearly, so policyholders can make more informed decisions on the purchase of adequate 

insurance and on mitigation actions to protect against the perils of flooding. 

 

Additionally, adoption of a FEMA-approved HMP is a prerequisite for receiving a favorable 

amount of matching funds from the State of Vermont under its Emergency Relief and Assistance 

Fund (ERAF) in the event of a FEMA Disaster Declaration. 

 

The 2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan (MJAHMP) 

was prepared with significant support from the Chittenden County Regional Planning 

Commission (CCRPC) and in coordination with the offices of FEMA Region 1 and Vermont 

Emergency Management (VEM) to ensure the plan meets all applicable DMA 2000 and state 

requirements. Although the MJAHMP is a multi-jurisdictional plan with a regional approach -- in 

that it includes eighteen municipalities within Chittenden County and the CCRPC -- it follows the 

Local Hazard Mitigation Plan (LHMP) criteria defined in the DMA 2000 and the implementing 

regulation, Title 44 Code of Federal Regulations (CFR), Part 201.6.  The LHMP Plan Review 

Tool, found in Appendix A, provides a summary of the federal minimum planning standards and 

notes the location in this plan where each requirement is met. 

 

Plan Overview 

 

Local hazard mitigation planning is the process of organizing community resources, identifying 

and assessing hazard risks, and determining how to best minimize or manage those risks. This 

results in a hazard mitigation plan that identifies specific mitigation actions designed to achieve 

both short-term planning objectives and a long-term risk reduction. To ensure the functionality of 

https://floodready.vermont.gov/find_funding/emergency_relief_assistance
https://floodready.vermont.gov/find_funding/emergency_relief_assistance
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each mitigation action, responsibility 

is assigned to a specific individual, 

department, or agency, along with a 

schedule for its implementation. Plan 

maintenance procedures are 

established for routine monitoring of 

implementation progress, as well as 

evaluating and enhancing the 

mitigation plan itself. These plan 

maintenance procedures ensure the 

plan remains a current, dynamic, and 

effective planning document over 

time.  

 

Typically, mitigation planning is described as having the potential to produce long-term and 

recurring benefits by breaking the repetitive cycle of disaster loss. A core assumption of hazard 

mitigation is that pre-disaster investments will significantly reduce the demand for post-disaster 

assistance by lessening the need for emergency response, repair, recovery, and reconstruction. 

Furthermore, mitigation practices enable individuals, businesses, and industries to re-establish 

themselves in the wake of a disaster, getting the community economy back on track sooner and 

with less interruption. 

 

The benefits of mitigation planning go beyond solely reducing hazard vulnerability. Measures 

such as the acquisition or regulation of land located in known hazard areas can help achieve 

multiple community goals, such as preserving open space, maintaining environmental health, 

and enhancing recreational opportunities. Thus, it is important that the LHMP planning process 

be integrated with other concurrent local planning efforts, and any proposed mitigation 

strategies consider other existing community goals or initiatives that will either complement or 

hinder plan implementation. 

 
Background 

 

Natural hazards are an inevitable part of the world around us. While there is little we can do to 

control their force and intensity, many actions can be taken to lessen their potential impacts on 

our communities. The effective reduction of a hazard’s impact can decrease the likelihood that 

such events will result in a disaster. The concept and practice of reducing risks to people and 

property from known hazards is generally referred to as hazard mitigation. 

 

Hazard mitigation techniques include structural measures, such as strengthening or protecting 

buildings and infrastructure from the destructive forces of potential hazards; and non-structural 

measures, such as the adoption of sound land-use policies or creating public awareness 

programs. Some of the most effective mitigation measures are implemented at the local 

government level, where decisions are made on the regulation and control of development.  

The 2022 CC MJAHMP is an all-hazards plan. 

While the federal DMA 2000 requires that state, 

local, tribal, and territorial hazard mitigation 

plans address only natural hazards, the 

MJAHMP planning team determined that this 

update should exceed the minimum 

requirements and include non-natural hazards 

as appropriate. Thus, the structure of the plan, 

includes discussion of technological and 

societal hazards. 
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A comprehensive mitigation strategy addresses hazard vulnerabilities that exist today and may 

exist or be heightened in the foreseeable future. As such, it is essential that projected patterns 

of development are evaluated in terms of how that growth will increase or decrease a 

community’s overall hazard vulnerability. Land use is a particularly important topic in Chittenden 

County, where once isolated communities are facing increased rates of growth and 

redevelopment. Now is the time to effectively guide development away from identified hazard 

areas and environmentally sensitive locations before unsound development patterns emerge 

that place people and property in harm’s way. 

 

Chittenden County is vulnerable to a range of natural hazards, including flooding; 

severe winter weather, including, but not limited to: winter storms, winter weather, heavy snow, 

and ice storms; extreme temperatures; wildfire; and severe rainstorms and high winds, including 

thunderstorms, high winds, hail, lightning, tornadoes, and tropical storms. These hazards 

threaten the safety of residents and may damage or destroy both public and private property, 

disrupt the local economy, and impact the overall quality of life of those who live, work, and visit 

the region. 

 

One of the most effective ways a community can reduce hazard vulnerability is to develop, 

adopt, and maintain a LHMP. A LHMP establishes the broad community vision and guiding 

principles for addressing hazard risk, including the development of specific mitigation actions 

designed to eliminate or reduce identified vulnerabilities. The 2022 MJAHMP (or “the Plan”) is a 

logical first step toward incorporating hazard mitigation principles and practices into routine 

activities and functions of local government entities and planning partners in Chittenden County. 

 

The mitigation actions noted in the Plan go beyond recommending structural solutions to reduce 

existing vulnerability. Local policies addressing community growth, incentives to protect natural 

resources, and public awareness and outreach campaigns are examples of other measures that 

can be used to reduce the future hazard vulnerability of Chittenden County. The Plan has been 

designed to be a living document, with implementation and evaluation procedures included to 

help achieve meaningful objectives and successful outcomes. 

 
Purpose of the Plan 

 

The purpose of the Plan is to: 

• Protect life, safety, and property by reducing the potential for future damages and 

economic losses that result from All-Hazards.  

• Make communities safer places to live, work, and play. 

• Qualify for grant funding in both the pre-disaster and post-disaster environment. 

• Speed recovery and redevelopment following future disaster events.  

• Demonstrate a firm local commitment to hazard mitigation principles; and 
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• Comply with state and federal requirements for local multi-jurisdictional hazard mitigation 

plans. 

 

 
 

Figure 1-1: Purpose of the Chittenden County Multi-Jurisdictional All- Hazard Mitigation 
Plan Applicability and Scope 

 
This Plan is an update of the 2017 Chittenden County Multi-Jurisdictional All- Hazards Mitigation 

Plan (MJAHMP). That plan was developed by the Chittenden County Regional Planning 

Commission in partnership with its 19 participating municipalities as a dynamic document to 

guide all-hazards mitigation planning, addressing the most critical natural, technological, and 

societal hazards. This 2022 Plan is applicable to the geographic areas within the political 

boundaries of the participating municipalities of Chittenden County, of which all municipalities 

but the Town of Colchester chose to participate. This update focuses on hazards determined to 

present the greatest risk to the county overall, and to municipalities in particular.  

 

Specific information about the hazards of concern of each municipality are discussed further in 

an annex dedicated to discussing the history, needs, and concerns of the municipality in its own 

dedicated plan section produced with input from local residents and the governing body. 

 

 

Table 1.1: Municipalities Participating in the 2022 Chittenden County AHMJAHP 

 

Municipality Annex 

Town of Bolton 1 
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Municipality Annex 

Buels Gore 2 

City of Burlington 3 

Town of Charlotte 4 

Town of Essex 5 

Village of Essex Junction 6 

Town of Hinesburg 7 

Town of Huntington 8 

Town of Jericho 9 

Town of Milton 10 

Town of Richmond 11 

Town of Shelburne 12 

Town of St. George 13 

City of South Burlington 14 

Town of Underhill 15 

Town of Westford 16 

Town of Williston 17 

City of Winooski 18 

 

Hazards of concern were determined through a detailed hazard risk assessment and input from 

local officials and the public. Hazards determined to be of lesser concern were evaluated for 

their level of risk but were not fully profiled as part of this plan update process. They will be 

monitored, however, for possible inclusion in a future Plan update. The results of the 2022 risk 

assessment informed the process of updating and prioritizing mitigation actions based on those 

hazards which are understood to present the greatest risk to lives and property. There are 

nineteen municipalities in Chittenden County; however, the Town of Colchester is not 

participating in the 2022 Update.  

 

Planning process input and feedback included in the plan came from multiple departments, 

agencies, and organizations within local municipalities, as well as key local, regional, state, and 

federal stakeholders that provide services and resources or support to Chittenden County. Chief 

among these is the Chittenden County Regional Planning Commission (CCRPC). This plan also 

complements, and is consistent with, the 2018 Vermont State Hazard Mitigation Plan (SHMP).  
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Authority and Guidance 

 

This Plan was prepared in compliance with Section 322 of the Robert T. Stafford Disaster Relief 

and Emergency Assistance Act of 1988 (Stafford Act), 42 U.S.C. 5165, as amended by Section 

104 of the Disaster Mitigation Act of 2000 (DMA 2000). Local mitigation planning requirements 

are codified in the Code of Federal Regulations (CFR) Title 44, Section 201.6 (44 CFR §201.6). 

DMA 2000 specifies requirements for local governments to undertake a risk-based approach to 

reducing the impacts and consequences from natural hazards through mitigation planning. In 

addition, DMA 2000 requires that local plans be updated every five years, with each planning 

cycle requiring a complete review, revision, and approval of the plan at the state and Federal 

Emergency Management Agency (FEMA) levels. 

 

The plan shall be routinely monitored, evaluated, and revised to maintain compliance with the 

following provisions, rules, and legislation: 

 

• Section 322, Mitigation Planning, of the Robert T. Stafford Disaster Relief and 

Emergency Assistance Act, as enacted by Section 104 of the Disaster Mitigation Act of 

2000 (P.L. 106-390). FEMA’s Interim Final Rule published in the Federal Register on 

February 26, 2002, 44 CFR Part 201.  

• The method and schedule for plan maintenance is provided in additional detail in 

Section 7 Plan Maintenance, and a list of additional funding mechanisms are included 

in Section 6, Mitigation Strategy. 

 

 Plan Adoption  

 

The Plan, developed in accordance with current 

state and federal rules and regulations governing 

local hazard mitigation plans, will be adopted by 

the Chittenden County Regional Planning 

Commission and by each participating jurisdiction 

in accordance with the authority and powers 

granted to participating municipalities. This point 

will be reiterated in Section 7 to emphasize its 

importance.  

 

Following the designation of the plan as 

Approvable Pending Adoption (APA) by both Vermont Emergency Management (VEM) and 

FEMA Region 1, the plan will be brought to each participating jurisdiction for formal adoption by 

its governing body. Copies of draft local adoption resolutions are provided in Appendix B. Final 

adoption resolutions will be added after adoptions. 
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Additional information related to plan adoption is provided in Section 2, Base Plan. 

 

Summary of Plan Contents  

The Chittenden County’s updated MJAHMP includes seven chapters that address the 

requirements outlined by FEMA for a complete and effective hazard mitigation plan. Appendices 

are included in the Plan to provide details and supporting documentation used throughout plan 

development and provide an efficient process to document the annual evaluation and updates 

as dictated in the plan maintenance section.  

 

Table 1.2: 2022 Chittenden County MJAHMP Organization 

The Base Plan 

Section 1: Introduction • Provides an overview of hazard mitigation planning and 
describes the purpose, scope, and framework of the plan. 

Section 2: Planning Process 

• Explains the methodology used to develop the plan. 

• Identifies participants on the multi-jurisdictional planning team, 
convened by the CCRPC known as the All Hazards Mitigation 
Plan Update Committee (HMPUC). 

• Summarizes planning and coordination meetings; 
engagement activities; and public and stakeholder outreach. 

• Illustrates how existing plans, studies, reports, and technical 
information were incorporated in and helped to update the 
plan.  

• Refers to Appendix C, which includes documentation of the 
planning process to include materials such as meeting 
invitations, agendas, minutes, presentations/handouts, sign-in 
sheets, and copies of outreach materials inviting public 
participation. 

Section 3: Community Profile 

• Provides a general description of Chittenden County. 

• Includes community demographic, geographic, and economic 
characteristics.  

• Addresses land use, housing, and critical facilities 
(Community Lifelines) for the planning area. 

Section 4: Hazard Identification 

and Risk Assessment  

(HIRA) 

• Discusses the HIRA process of identifying hazards to which 

Chittenden County is prone. 

• Describes community-identified hazards to be included in this 

plan.  

• For each hazard, discusses hazard characteristics, location, 

extent (or magnitude), previous occurrences, future 

probability, hazard impact, and the anticipated effects of 

climate change.  

Section 5: Capability 

Assessment 

• Outlines the capabilities of each participating jurisdiction to 

implement mitigation strategies. 

• Identifies areas where capability improvements/enhancements 

may be considered to further advance mitigation strategies. 

• Provides a status update on each municipalities participation 

in the National Flood Insurance Program.  
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The Base Plan 

Section 6: Mitigation Strategy 

• Reviews Goals and Objectives of the 2017 MJAHMP to 
determine whether they are still relevant. 

• Provides a status update on each mitigation action included in 

the 2017 plan  

• Describes mitigation successes achieved since 2017 and 

establishes a systematic approach to achieving updated 

goals. 

• Identifies new actions the region overall or each jurisdiction 

may wish to undertake to further improve resiliency. 

• Establishes mitigation priorities based on accepted criteria. 

Section 7: Plan Maintenance  

• Describes the process by which the CCRPC's AHMPUC and 
other identified officials will ensure the plan is implemented, 
updated (maintained), and integrated with other local planning 
initiatives, regulations, and ordinances.  

• Procedures defined here address how communities will 
evaluate the effectiveness of this plan by reviewing progress 
made towards implementation of each mitigation action. 

• Describes continued engagement of the public and 
stakeholders in identifying risks that may surface following the 
development and approval of this plan update. 

Jurisdictional Annexes 

Purpose 

Jurisdictional annexes provide detailed jurisdiction-specific 

information on hazard risk and vulnerability, capabilities, mitigation 

actions, and action plans for implementation that augment 

information in the Base Plan. 

Annex 1 Town of Bolton 

Annex 2 Buel’s Gore 

Annex 3 City of Burlington 

Annex 4 Town of Charlotte 

Annex 5 Town of Essex 

Annex 6 Village of Essex Junction 

Annex 7 Town of Hinesburg 

Annex 8 Town of Huntington 

Annex 9 Town of Jericho 

Annex 10 Town of Milton 

Annex 11 Town of Richmond 

Annex 12 Town of Shelburne 
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The Base Plan 

Annex 13 Town of St. George 

Annex 14 City of South Burlington 

Annex 15 Town of Underhill 

Annex 16 Town of Westford 

Annex 17 Town of Williston 

Annex 18 City of Winooski 

 Appendices 

Appendix A • Completed FEMA Review Tool 

Appendix B  • Copies of Executed or Placeholder Jurisdictional Adoption 
Resolutions 

Appendix C • Documentation of the Planning Process 

Appendix D • Planning Worksheets 

Appendix E • Public Notification 

Appendix F • Funding Resources 
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SECTION 2: PLANNING PROCESS 

 

 
Overview of the Mitigation Planning Process ............................................................................... 21  

2022 Planning Process ......................................................................................................... 22  

Hazard Mitigation Committee ................................................................................................ 23  

Planning Meetings.................................................................................................................. 26  

Hazard Identification and Risk Assessment .......................................................................... 28  

Capabilities Assessment ......................................................................................................  29  

Review 2017 Mitigation Strategy ..........................................................................................  29  

Plan Maintenance .................................................................................................................  30  

Public Engagement ................................................................................................................ 31  

Outreach to Neighboring Municipalities ................................................................................. 33  

Plan Revision and Adoption ................................................................................................... 34  

Plan Resources ...................................................................................................................... 34  

Integration of Other Data, Reports, Studies and Plans .......................................................... 35 

 

 
  

REGULATION:  44 CFR 201.6 Local Mitigation Plans  

ELEMENT A. PLANNING PROCESS   

§201.6(c)(1) – An opportunity for the public to comment on the plan during the drafting stage and prior 
to plan approval.  
§201.6(c)(2) – An opportunity for neighboring communities, and local and regional agencies involved in 
hazard mitigation activities and agencies that have the authority to regulate development as well as 
businesses, academia, and other private and non-profit other interests to be involved in the planning 
process.  
§201.6(b)(3) – Review and incorporation, if appropriate, of existing plans, studies, reports, and technical 
information. 
§201.6(c)(1) – [The plan shall document] the planning process used to develop the plan, including how   
it was prepared, who was involved in the process, and how the public was involved. §201.6(c)(4)(i) – 
{The plan maintenance process shall include a] section describing the method and schedule of 
monitoring, evaluating, and updating the mitigation plan within a five‐year cycle.  
§201.6(c)(4)(iii) – [The plan maintenance process shall include a] discussion on how the community will 

continue public participation in the plan maintenance process.  

 

 Overview of Mitigation Planning Process   

   

This section describes the planning process used to develop/update the Chittenden County 

Multi-Jurisdictional All-Hazards Mitigation Plan (MJAHMP), which is a Local Hazard Mitigation 

Plan (LHMP), as defined by Title 44, C.F.R., §201.6. Information included here outlines the 

planning process; states who was involved in the process; public engagement efforts; and how 

the planning committee incorporated elements from existing municipal and county plans and 

other relevant information into the plan.  
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Planning Process   

   

IEM was contracted to facilitate the 2022 MJAHMP update in 

coordination with the Chittenden County Regional Planning 

Commission (CCRPC) and the Chittenden County AHMPUC. 

The collaborative process established the framework and 

methodology for the current planning effort using FEMA’s 

Local Mitigation Planning Handbook (March 2013). To ensure 

that the LHMP met the requirements of the DMA 2000, an 

approach to the planning process and plan documentation 

was developed to achieve the following two goals:  

   

• The AHMPUC considered a broad range of natural, 

technological, and societal hazards potentially facing the 

county and its municipalities, thereby satisfying the natural 

hazards mitigation planning requirements specified in DMA 

2000.  

• The LHMP planning process was developed in keeping 

with DMA 2000, FEMA regulations, and FEMA and 

Vermont Emergency Management (VEM) guidance.  

• The AHMPUC consulted with VEMA, and FEMA Region 1 

as needed during the planning process so the group could 

incorporate feedback throughout the planning process and 

minimize the need for plan revisions when the document was submitted for draft or final 

review.  

Figure 2.1:  FEMA’s 2013 Local Mitigation  
Planning Handbook is a key guidance  
document for local  communities  
preparing a hazard mitigation plan.     
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Figure 2.2: The Chittenden County MJAHMP Planning Process  

This process ensured that all federal and state requirements were met, and the plan would not 

be found deficient during the state and federal review processes by meeting the current 

standards and regulations as outlined by FEMA and VEM. As such, Chittenden County and its 

municipalities will remain eligible for all appropriate benefits under state and federal laws and 

practices.  

 

Throughout the plan development/update process, a concerted effort was made to gather 

information from participating municipalities and staff, as well as other local organizations, 

utilities, federal and state agencies, neighboring municipalities, and the county residents. The 

AHMPUC solicited information from local agencies and individuals with specific knowledge of 

certain natural hazards and past historical events, planning and zoning codes, ordinances, and 

recent planning decisions affecting hazard mitigation planning. The natural hazard mitigation 

strategies identified in this plan have been developed through an extensive planning process 

involving municipal agencies, officials, and staff.  

  

All-Hazards Mitigation Plan Update Committee   

  

Through an open bid process, the VEM selected planning consultant IEM to facilitate the plan 

update process. IEM worked in concert with the Chittenden County Regional Planning 

Commission to reconvene the CCRPC's All-Hazards Mitigation Plan Update Committee 
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(AHMPUC). The AHMPUC is made up of representatives from key departments of the eighteen 

participating municipalities, as well as stakeholder representatives from local and regional 

agencies and entities that are key to implementing hazard mitigation initiatives. Additionally, 

each jurisdiction was encouraged to establish a Jurisdictional Planning Team to assist with data 

collection and implementing jurisdictional hazard mitigation initiatives.  

 

DMA 2000 requires that each jurisdiction participating in the planning process officially adopts 

the multi-jurisdictional hazard mitigation plan and must participate in the process to develop the 

plan as discussed at the first planning meeting, and to:  

• Designate a representative to serve on the AHMPUC.  

• Participate in at least one of the three AHMPUC planning meetings by either direct 

representation or authorized representation.  

• Provide data for and assist in the development of the updated risk assessment that 

describes how various hazards impact their municipality.  

• Provide data to describe current capabilities.  

• Develop/update mitigation actions (at least one) specific to each jurisdiction.  

• Provide comments on plan drafts as requested.  

• Inform the public, local officials, and other interested parties about the planning process 

and provide opportunities for them to comment on the plan.  

• Formally adopt the mitigation plan.  

  

All municipalities in Chittenden County except the Town of Colchester chose to participate in 

the 2022 MJAHMP planning process. Sign-in sheets for each meeting are included in 

Appendix C:  Meeting Documentation.  

  

Table 2.1: Chittenden County MJAHMP All-Hazards Mitigation Plan Update Committee 

(AHMPUC) 

Name  Title  Agency/Organization  

Amy Grover  Town Clerk & Treasurer  Town of Bolton  

Jake Perkinson  Gore Supervisor  Buel’s Gore   

Norm Baldwin  City Engineer  City of Burlington  

Larry Lewack  Planner  Town of Charlotte  

Chief Ron Hoague  Chief of Police  Essex Police Department   
Also represented the Village of 

Essex Junction  

Todd Odit  Town Administrator  Town of Hinesburg  

Darlene Palola  Resident appointed by Town  Town of Huntington   

John Abbott  Town Administrator  Town of Jericho  

Michaela Foody  Director of Public Safety  Town of Milton  

Ravi Ventkataraman  Town Planner  Town of Richmond  
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Name  Title  Agency/Organization  

Neil Boyden  Town Clerk & Treasurer  Town of St. George  

Lee Krohn  Town Manager  Town Shelburne  

Paul Conner  Director of Planning & Zoning   City of South Burlington   

Brad Holden   Town Administrator  Town of Underhill  

Kate Lalley  Zoning Administrator  Town of Westford   

Matt Boulanger  Planning Director & Zoning 

Administrator  
Town of Williston  

John Audy  Fire Chief  City of Winooski  

 

Name  Title  Agency/Organization  

 Significant Supporting Organizations  

Dan Albrecht  Senior Planner  Chittenden County Regional 

Planning Commission  

Charles  Baker  Executive Director Chittenden County Regional 

Planning Commission  

Pam Brangan  GIS Data and IT Manager  Chittenden County Regional 

Planning Commission  

Garret Mott CCRPC Board Member  Chittenden County Regional 

Planning Commission  

Caroline Massa  Sr. HMP Planner  Vermont Emergency 

Management  

Leroy Thompson  Project Manager  IEM  

Nancy Freeman  Sr. Planner/Planning Lead  IEM  

Elizabeth Burnett  Jr. Planner  IEM  

Barbara Spaulding  Sr. Planner  IEM    
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Table 2.2: Chittenden County Municipal Participation Record  

unicipality 

Invited to 

Attended 

Kick-Off 

Meeting   

Participated 

in Kick-Off 

Meeting 

Participated 

in Hazard 

Identification 

and Risk 

Assessment 

Meeting 

Participated 

in 

Mitigation 

Strategy 

Meetings 

December 

12, 2021 

Returned 

Planning 

Worksheets 

Provided 

Draft 

Plan for 

Review 

Attended 

Draft 

Plan 

Review 

Meeting 

(12/15-

16/2021 

Provided 

Additional 

local and 

technical 

data 

Adopted 

Plan 

Chittenden 

County RPC 
X X    X  X - X  X  X   

Town of Bolton X X     X  X   X X X X    

Buel's Gore X        X       

City of 

Burlington 
X   X  

X  X  
X 

X 
X   X   

Town of 

Charlotte 
X   

X  X  
 

X 
X     

Town of Essex X X X  X  X X X X    

Town of Essex 

Junction 
X X 

X  X  
X 

X 
X X    

Town of 

Hinesburg 
X     X  X 

X 
  X    

Town of 

Huntington 
X   X   X   X 

X 
X X    

Town of 

Jericho 
X     X   

X 
X     

Town of Milton X   X  X  X  X X X   X   

Town of 

Richmond 
X   

X  X  
X 

X 
X   X   

Town of 

Shelburne 
X        

X 
    X    

City of South 

Burlington 
X   X    X  X   X 

X 
X   X   

Town of St. 

George 
X        

X 
      

Town of 

Underhill 
X   X   

X  
X 

X 
X X    

Town of 

Westford 
X 

X  
  

X  
X 

X 
X X    
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A cross-section of stakeholders and Subject Matter Experts participated at different stages of the 

plan update process. Their participation included providing information on hazard occurrences 

or critical facility locations, attending meetings, updating mitigation strategy/actions, and 

reviewing plan drafts. Due to COVID-19 outbreak, the list of available stakeholders was limited. 

It is recommended as part of the next plan update that additional effort and outreach be 

provided to expand the list stakeholders.    

 

Table 2.3: Stakeholder Participation  

Agency/Organization  Area of Assistance  

NOAA/National Weather Service,  
Burlington Int'l Airport  

Review of hazard profiles and provided additional weather-

related data.  

Vermont Agency of Natural Resources  
Reviewed fluvial erosion profile and provided additional 

data. Reviewed and provided NFIP related data.  

Vermont Department of Forests, Parks 

and Recreation  
Review of hazard profiles and provided additional wildfire 

related data.  

  

Planning Meetings  

During the planning process, the entire state was affected by Coronavirus Disease-2019 

(COVID19) from early 2020 to the present. This limited the degree to which in-person meetings 

could take place between the consultant, jurisdictional staff, and other members of the 

AHMPUC. As such, extensive outreach was conducted by telephone, e-mail, and Microsoft 

Teams virtual conference calls. The consulting team aggressively reached out to jurisdictional 

staff and other stakeholders to secure updated community data and to review the updated plan.  

  

The same communications vehicles were used to conduct AHMPUC meetings. Minutes and 

copies of the meeting handouts and PowerPoint presentation for each of the meetings are 

included in Appendix C.  

  

The planning process resulting in the preparation of this plan document officially began with an 

initial coordination Conference Call/Webinar with the project team on March 15, 2021. After the 

unicipality 

Invited to 

Attended 

Kick-Off 

Meeting   

Participated 

in Kick-Off 

Meeting 

Participated 

in Hazard 

Identification 

and Risk 

Assessment 

Meeting 

Participated 

in 

Mitigation 

Strategy 

Meetings 

December 

12, 2021 

Returned 

Planning 

Worksheets 

Provided 

Draft 

Plan for 

Review 

Attended 

Draft 

Plan 

Review 

Meeting 

(12/15-

16/2021 

Provided 

Additional 

local and 

technical 

data 

Adopted 

Plan 

Town of 

Williston 
X 

X  
X   

X  
X 

X 
X X    

Town of 

Winooski 
X   X   

X  
X 

X 
X X    
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initial coordination meeting, a formal Kick-off planning virtual Microsoft Teams meeting was held 

on June 22, 2021, followed by additional planning meetings held on October 13, 2021, 

December 15 and 16, 2021, and April 5, 2022. In addition, separate meetings were held with 

individual municipalities upon request to assist with data gathering and completing the planning 

worksheets. Two Virtual Open Office sessions were held in February 2022 to provide assistance 

in completing all planning related documents and answer any questions related to the planning 

process. A complete list of all representatives of the agencies and organizations that 

participated on the Chittenden County AHMPUC is provided in Appendix C. The AHMPUC team 

members communicated with each other and with stakeholders and other organizations 

between full committee meetings through a combination of virtual meetings, phone interviews, 

and email correspondence.  

 

Table 2.3: Schedule of AHMPUC Meetings 

 

Meeting  Topic  Date  

Informational 

Meeting  
General overview of planning 

process/requirements and schedule.  March 15, 2021 

Kick-off Meeting  

• Introduction to DMA 2000, the planning process, 

hazard identification, and public input strategy.  

• Distribution of data collection guide to municipalities.  
• Preliminary hazard data discussed, along with 

required compiled GIS data to develop a critical facility 

inventory.  

6/22/2021  

Planning Risk  
Assessment  
Meeting #2  

•  Review of draft Risk Assessment, update plan goals, 

instructions to update status of previous mitigation 

actions.  
10/13/2021  

Planning  
Mitigation Strategy 

Meeting #3  

• Development of new mitigation actions, mitigation 

action planning and prioritization.  
• Determine process to monitor, evaluate, and update 

plan.  
• Two meetings held to accommodate attendees.  

12/15/2021  

  
12/16/2021  

Other Planning 

Meetings  

• Separate meetings were held with individual 

municipalities that were not able to attend the regular 

AHMPUC meetings. These conference call meetings 
consisted of a summary of the information and 
requirements presented in the regular AHMPUC 
meetings.  
• Participated in the June 30, 2021, Chittenden County 
Emergency Management Director Round Table to 
discuss and solicit their participation as part of the Hazard 
Mitigation Planning Team for the update of the 2017 
MJAHMP.  

Dates Vary  
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At the June 22,2021 AHMPUC Kickoff Meeting, IEM outlined the scope and purpose of the plan, 

participation requirements of AHMPUC members, and the proposed project work plan and 

schedule. The meeting enabled the group to establish planning process standards and secure 

jurisdictional input on the best ways to facilitate public involvement and coordination with other 

agencies and departments. IEM also discussed hazard identification requirements and data 

needed to develop updated hazard profiles (including potential new hazards), including past 

occurrences and hazard impacts. Available information about hazards enabled the group to 

identify hazards of concern for Chittenden County. The hazard ranking methodology utilized in 

the County’s 2017 MJAHMP was slightly adjusted, introduced, and preliminary information was 

presented for each identified hazard of concern.  

  

Each participant received a copy of the IEM Chittenden County Data Collection Guide to 

facilitate the collection of information needed to support the plan, including input on:  

  

• Past hazard occurrences  

• Community assets/Community Lifelines  

• Affected populations, especially at-risk populations  

• The dollar value of potential residential and commercial disaster-related losses, including 

residential property, the built environment; and the natural environment  

• Jurisdictional capabilities and available resources useful for managing ongoing mitigation 

programs and proposed new mitigation actions.  

  

Each participating jurisdiction returned the completed worksheets in the Data Collection Guide 

to IEM and their input was incorporated into relevant sections of the plan as appropriate. 

  

Hazard Identification and Risk Assessment  

  

The October 13, 2021, meeting focused on hazard identification and developing the hazard risk 

assessment; community vulnerabilities; and community capabilities. AHMPUC members were 

asked to review if and how each of the identified hazards of concern affected their community, a 

step that would lend itself to hazard ranking.  

 

The group was also asked to pay special attention to assets that fall into categories described 

by FEMA as Community Lifeline Components to ensure consideration of the full range of critical 

facilities and assets that could be potentially at risk to one or more hazards. Meeting participants 

reviewed the Community Lifeline categories, which include Safety and Security; Food, Water, 

and Shelter; Health and Medical; Energy (Power and Fuel); Communications; Transportation; 

and Hazardous Materials.  

 

IEM assisted the AHMPUC in a process of identifying/updating the hazards that have impacted 

or could impact, communities in Chittenden County. At the Risk Assessment meeting, IEM 

presented an overview of the list of hazards considered in the 2017 Chittenden County 
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MJAHMP and the 2018 Vermont State Hazard Mitigation Plan (SHMP). IEM presented an 

suggested list of recommended hazards for consideration that would be moved forward and 

included in the 2022 Plan update. This included a discussion of past hazard events, types of 

hazard-related damage, and where additional information might be found. Further discussion 

about the hazard identification process and which hazards were identified as being a risk for 

each jurisdiction is provided in Section 4-Hazard Identification and Risk Assessment.  

  

As part of the hazards and risk vulnerability update, each jurisdiction was provided another 

copy of the Critical Facilities Worksheet, along with the list of critical facilities assets 

included in the 2017 Plan and asked to review and update them as needed. Each 

jurisdiction was encouraged to include additional assets not previously identified, such as 

historic, cultural, and economic assets, as well as specific vulnerable populations. Data was 

also obtained from the U.S. Census Bureau and from jurisdictional planning mechanisms, 

such as Comprehensive Plans and Future Development Plans.  

  

After profiling Chittenden County hazards of concern and critical assets, the AHMPUC collected 

information to describe the likely impacts of future hazard events on the participating 

municipalities. For each hazard, the group discussed how future development and climate 

change may affect assets vulnerable to each hazard.  

  

Considering information identified during risk analysis and vulnerability assessment 

discussions, additional information was procured by consulting local stakeholders, subject 

matter experts, and residents using multiple communication efforts to estimate losses for each 

profiled hazard. For geographic hazards such as river flooding, specific assets/areas at risk 

and loss estimates were determined through GIS analysis. For other hazards, such as 

weather-related hazards, loss estimates were developed based on statistical analysis of 

historic events. For hazards such as dam failure, GIS data was not available to identify specific 

geographic boundaries at risk. Therefore, the risk assessment provides descriptions of the 

types of improvements located in approximate risk areas. Stakeholders, including a 

meteorologist from the Burlington, VT office of the National Weather Service (NWS), also 

reviewed draft hazard data, provided feedback, and shared additional data resources. The 

methodologies for each loss estimate are described in detail in Section 4. Within each hazard 

section, the text provides details on how the hazard varies by jurisdiction, where applicable. 

Each hazard profile concluded with a summary of the specific location affected; magnitude (or 

extent); previous occurrences; probability of future occurrences; and jurisdictional risks and 

vulnerabilities.  

  

Capabilities Assessment   

  

The level of existing mitigation capabilities countywide and by jurisdiction were factored into 

developing loss estimates. This assessment consisted of identifying the existing mitigation 

capabilities of participating municipalities about the extent of their current government programs, 
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policies, regulations, ordinances, and plans that mitigate or could be used to mitigate risk from 

hazards. Participating municipalities provided information on their regulatory, personnel, fiscal, 

and technical capabilities, as well as previous and ongoing mitigation initiatives. This information 

is included in the Capabilities Assessment included in Section 5. Each participating jurisdiction 

was provided a copy of local capabilities information included in the 2017 Plan and asked to 

update the list. Participants were also asked about capabilities in the categories of Safe Growth 

and Education and Outreach. Specific capabilities such as participation in the National Flood 

Insurance Program (NFIP), designation as FireWise Communities or StormReady Communities, 

and placement of warning sirens are incorporated in the vulnerability analysis discussions as 

appropriate. This information is included in Section 5 - Mitigation Capabilities.  

  

Review of 2017 Mitigation Strategy  

  

At the AHMPUC Mitigation Strategy meetings held on December 15, 2021, and December 16, 

2021, IEM facilitated a review and update of elements included in the 2017 CC MJAHMP. These 

included the goals and objectives; previously identified mitigation actions; and key findings from 

current risk, vulnerabilities, and capabilities assessments. The AHMPUC also considered new 

mitigation goals, objectives, and mitigation actions proposed to support regionwide and 

jurisdictional priorities. Common categories of mitigation goals and objectives were presented. 

The revised/validated goals and objectives for this plan update are provided in Section 6 – 

Mitigation Strategy. 

 

It was the consensus of the AHMPUC that the CCRPC Regional Strategies would be included in 

Section 6 of the Base Plan to again mesh with the CCRPC's planning processes and work 

program, both as a regional entity with a significant role in the multi-jurisdictional plan, and as a 

supportive stakeholder for each participating jurisdiction. The meeting discussion included an 

explanation of how the proposed goals, description of the methodology for identifying objectives, 

and mitigation actions were determined by the municipalities.  

  

The group discussed the types of mitigation actions/projects that could be implemented by the 

municipalities in Chittenden County. Consideration was given to the analysis results provided 

in the risk assessment and the anticipated success for each project type, along with the level 

of capabilities for smaller communities. Jurisdictions were encouraged to maintain a focused 

approach and move forward only those actions that are aimed at implementing long-term 

solutions to prevent hazard-related losses. Projects relating to emergency response were 

discussed, but participants were encouraged to focus on enduring solutions since response 

related mitigation actions occur on a routine basis as requirements of other plans. This 

opportunity to discuss a broad range of mitigation alternatives allowed the municipalities to 

understand the overall priorities of the committee and allow for discussion of the types of 

projects most beneficial to each jurisdiction. As part of this discussion, consideration was given 

to the potential cost of each project in relation to the anticipated future cost savings by 

calculating a benefit-cost analysis. The jurisdictions were also provided instructions for 
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reviewing the status of previous actions and completing the Mitigation Action Plan for 

Implementation for each continuing and newly developed action.  

  

An inclusive and structured process was used to develop and prioritize new mitigation actions 

for this plan using the criteria outlined in the FEMA Local Mitigation Planning Guide. The 

AHMPUC approved the FEMA recommended STAPLEE criteria for prioritizing all actions for 

the 2022 MJAHMP. The AHMPUC identified proposed actions, costs and benefits, the 

responsible primary and supporting entities, effects on new and existing buildings, 

implementation schedules, priorities, and potential funding sources.  

  

Plan Maintenance  

 

The FEMA Review Tool includes criteria under Element A: Planning Process to regularly review 

the MJAHMP.  

A6. Is there a description of the method and schedule for keeping the plan current 

(monitoring, evaluating, and updating the mitigation plan within a 5-year cycle)? 

(Requirement §201.6(c)(4)(i)) 

  

The 2022 MJAHMP Base Plan concludes with Section 7- Plan Maintenance, which outlines all 

steps proposed to keep the plan current. This section includes support documents that the 

CCRPC and municipalities may use in documenting how the plan was monitored, evaluated, 

and updated during the plan’s five-year cycle. In each annex, the municipality has designated a 

lead position to be responsible for all plan maintenance activities. The Plan Maintenance 

Schedule identifies the responsible party for initiating each activity required as part of the plan 

maintenance process.  

Another requirement listed under FEMA LHMP Planning Element A: Planning Process, 

mandates ongoing public involvement in plan maintenance.  

 

A5. Is there discussion of how the community(ies) will continue public participation in the 

plan maintenance process? (Requirement §201.6(c)(4)(iii))  

 

The AHMPUC welcomes community input and feedback at any point during the five-year 

planning cycle and has incorporated steps in the plan maintenance process to ensure this is 

carried out. The group will also coordinate with the CCRPC to post regular notices on its website 

advising stakeholders and the public of mitigation actions in progress, and the most recent steps 

taken to update the plan and how residents and stakeholders may contribute their input.  

 

Public Engagement  

  

Under FEMA guidelines, the local hazard mitigation planning process must create opportunities 

for members of the public to be involved in plan development—at a minimum, during the initial 
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drafting stage and during the plan approval stages. At the Kick-off Meeting, the AHMPUC 

discussed options and means for soliciting public input at different stages.  

  

Due to COVID-19 requirements for social distancing, planned in-person public meetings did not 

take place during the plan update process. Consequently, the AHMPUC developed a Virtual 

Engagement Plan (VEP) to guide all public engagement activities. To engage the public in the 

process, a hazard survey was developed and distributed in October 2021 specific to the CC 

MJAHMP update and provided a brief plan summary as well as a questionnaire to capture public 

and stakeholder input. A link to the survey was widely distributed through all 19 municipalities of 

the County via a posting to the electronic neighborhood forum known as Front Porch Forum and 

reached an estimated 79,000 registered users. Additionally, the CCRPC distributed the survey 

via email to over 400 municipally affiliated contacts, as well as in hard copy at each jurisdiction 

administrative building throughout the County. The survey was posted online at 

www.surveymonkey.com  A summary of the results is incorporated into the respective sections 

of the plan. A copy of the survey is included in Appendix E.   

 

 

https://frontporchforum.com/
http://www.surveymonkey.com/
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Figure 2.3: Chittenden County Public Survey Announcement, Chittenden County 

Regional Planning Commission Website  

The survey included a question about community assets the residents perceive as being the 

most vulnerable to the effects of natural hazards. Collective survey findings show residents who 

self-identified as living and/or working in all municipalities participated in the survey. 

Respondents stated that natural hazards primarily affecting them, or someone in the household, 

include extreme temperatures, invasive species, severe rainstorms, and severe winter storms. 

Technological hazards about which respondents are most concerned include loss of power and 
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telecommunications failure. Societal hazards about which residents are most concerned include 

economic recession, crime, and key employer loss. Participants showed a high level of concern 

for hazards resulting in loss or injury to human life; economic loss; the ability of communities to 

govern; damage to infrastructure, including loss of bridges, utilities, schools, hospitals, and 

healthcare centers; and other critical assets. 

 

A Press Release was developed and released on March 24, 2022, notifying the public that the 

Draft 2022 Chittenden County MJAHMP is available for public review and comments. The draft 

Plan was posted to the electronic neighborhood Front Porch Forum for public review. A copy of 

the press release and notice is provided in Appendix E.  

 

Outreach to Neighboring Municipalities 

 

During the planning process, the consultant 

coordinated with the CCRPC and local 

municipalities to identify neighboring 

jurisdictions with a potential interest in the 

plan update. Notice was sent to the 

following neighboring municipalities inviting 

them to review the draft Chittenden County 

AHMJP and submit comments to Leroy 

Thompson with IEM. No comments on Plan 

were received back from the neighboring 

communities. 

 

 

Table 2.4: Neighboring Jurisdictions Contiguous to Chittenden County Municipalities  

 

Municipalities Contact Contact Information 
Date Notice 

Provided  

Addison County 

Town of Ferrisburgh Town Clerk’s Office 
townclerk@ferrisburgvt.org 

 
March 24, 2022 

Town of Monkton Town Clerk Office 
townclerk@monktonvt.com 

 
March 24, 2022 

Town of Starksboro Town Clerk Office 
amy@starksborovt.org 

 
March 24, 2022 

Franklin County 

Town of Fairfax Town Clerk Office 
 

clerk@fairfax-vt.gov 
March 24, 2022 

Town of Georgia 
Town Administrator 

Office 
administrator@townofgeorgia.com  

 
March 24, 2022 

Lamoille County 

https://frontporchforum.com/
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Municipalities Contact Contact Information 
Date Notice 

Provided  

Town of Cambridge  
Town Administrator 

Office 

townadministrator@cambridgevt.org 

 
March 24, 2022 

Town of Stowe 
Town Administrator 

Office 
csafford@stowevt.org March 24, 2022 

Washington County 

Town of Duxbury Town Clerk Office 
dux.townclerk@gmail.com 

 
March 24, 2022 

Town of Waterbury Municipal Manager wshepluk@waterburyvt.com March 24, 2022 

Town of Fayston Town Clerk plewis@faystonvt.com March 24, 2022 

 

 

Figure 2.5: Neighboring Municipalities to Chittenden County, VT.1  

 

Draft Plan Review  

 

The AHMPUC was provided a copy of the draft of the 2022 MJAHMP Update for review and 

input on February 23, 2022. The draft MJAHMP was then presented to the Chittenden County 

RPC Board meeting on March 16, 2022. After group feedback was incorporated into the draft 

plan, it was posted for review on the CCRPC web site for the public comment period from March 

21 to April 4, 2022, and widely promoted through RPC and jurisdictional communications tools. 

This allowed the AHMPUC to receive feedback from stakeholders and the public. Unfortunately, 

throughout the initial long period during which the impact of COVID-19 was ongoing, many 

jurisdictional buildings were closed or included limited access. This limited the ability of residents 

to visit administrative centers to review hard copies of the document in person. The jurisdictions 

distributed notifications about the public review draft through social media accounts and other 

online sources. The City of Burlington and Towns of Bolton, Essex, Essex Junction, and City of 

South Burlington and the CCRPC provided feedback and comments on the draft plan document. 

All feedback was considered and incorporated as appropriate into the final Draft Plan submitted 

to VEM for its review and feedback.  

 

Plan Revision and Adoption [Pending final information]  

 

IEM incorporated all feedback and comments from the AHMPUC, stakeholders, neighboring 

municipalities, the public, and other interested parties into the review draft plan.  IEM then 

resubmitted the plan on XXXX, 2022 to VEM to begin the formal State/FEMA review process. 

IEM made additional revisions to incorporate comments from VEM and FEMA as appropriate 

and resubmitted the plan to VEM and FEMA for final approval. The Board of the Chittenden 

County RPC formally endorsed the plan at its Month Day, 2022 meeting.  

 

Upon approval, VEM will provide the CCRPC and participating municipalities copies of formal  

letter from VEM/FEMA Region 1 stating that all required elements of the formal FEMA 

 
1 Map retrieved at: www.familysearch.org   

http://www.familysearch.org/
http://www.familysearch.org/
http://www.familysearch.org/
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Mitigation Planning Process have been duly satisfied. The governing body of each of the 18 

participating municipalities then considered passing an adoption resolution formalizing its 

acceptance of the plan. A draft copy of the Adoption Resolution is included in Appendix B, and 

final Adoption Resolutions are included in each jurisdiction annex.   

  

Plan Resources   

  

IEM, with the assistance of the CCRPC, consulted a range of plans, studies, technical reports, 

datasets, and other resources to prepare the hazard assessment, develop maps, conduct the 

vulnerability analysis, and other components of this Plan. Some of these documents, including 

FEMA resources, provided information on risk, existing mitigation actions currently underway, 

and ideas for possible future mitigation actions. Other resources, including those from NOAA, 

provided histories of disasters in the area. United States Army Corps of Engineers (USACE) 

data was reviewed for the assessment of the risk to dam/levee failure and potential projects 

in the region. Materials from FEMA and VEM were reviewed for guidance on plan development 

requirements. The CCRPC and each of the participating municipalities included actions from 

other plans, such as Floodplain Management Plans and Stormwater Management Plans, as 

examples of how identified mitigation actions may be implemented and incorporated into other 

planning mechanisms. Previous hazard events, occurrences, and descriptions were identified 

using NOAA’s National Centers for Environmental Information (NCEI) Storm Events 

Database, the results of which are included in multiple sections of this Plan. Key resources 

consulted are presented here and in each of the Plan sections.  

  

Integration of Other Data, Reports, Studies, and Plans  

  

Input was secured from many other agencies and organizations that provided information but 

were not able to attend planning meetings. In an effort to incorporate their resources into the 

plan, the AHMPUC collected and reviewed existing technical data, reports, and plans, 

including:  

  

• Vermont State Hazard Mitigation Plan (September 2018)  

• Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan (March 2017)  

• Chittenden County Regional Plan also known as the “ECOS” Plan   

• National Flood Insurance Program Policy and Loss Statistics  

• Flood Insurance Administration, Repetitive/Severe Repetitive Loss Property Data  

• Flood Insurance Rate Maps for all of Chittenden County  

• National Oceanic and Atmospheric Agency (NOAA), National Centers for Environmental 

Information (NCEI) – Storm Events Database  

• National Inventory of Dams and Vermont Dam Inventory  

• National Risk Index  

• Centers for Disease Control and Prevention (CDC), Social Vulnerability Index  
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• Various local plans such as Comprehensive Plans, Economic Development Plans, 

Capital Improvement Plans, etc.  

  

These and other sources of information referenced within the footnotes in this Plan were used 

in the development of the hazard identification, vulnerability assessment, and capability 

assessment and in the formation of goals, objectives, and mitigation actions.  

 Table 2.4: Key Resources Consulted for Plan Development  

   

 Key Resources   Example Uses  

•  2017 Chittenden County Multi- 
Jurisdictional All-Hazards Mitigation Plan  

•  Background information about local hazards.  

•  2018 Vermont State Hazard Mitigation  
Plan  

•  Identification of State hazards of concern, 

risks/ vulnerabilities, and mitigation 

strategies.  

•  Chittenden County Regional Planning 

Commission reports and documents: 

annual work plan, ECOS Plan for 

environmental sustainability; and others  

•  Review of current community planning efforts 

and ways the 2022 update can be integrated 

into same.  

•  Chittenden County Hazard Mitigation 

Planning Data Collection Guide  
•  IEM tool completed by each jurisdiction to 

provide input on jurisdictional hazards, 

community assets, vulnerabilities, 

capabilities, actions, priorities, and plan 

implementation.  

•  NOAA, NCEI, National Storm Events 

Database  
•  Historical data of events from 1950 to June 

30, 2021, with a focus on events occurring 

since the 2017 MJAHMP was adopted, 

including input from subject matter experts 

and previous lessons learned.  

   

 Key Resources   Example Uses  

•  

U.S. Federal Emergency Management 

Agency (FEMA)  

•  

•  

Planning and program guidance, including 

funding information about programs related to 

HMA, FMA, BRIC, and Community Lifelines. 

Use of the FEMA Review Tool on which to 

base plan sections and ensure the plan 

adheres to 44 CFR Part 201.6 requirements.  

•  

Vermont Emergency Management (VEM)  

•  Planning guidance and feedback, information 

about statewide hazard conditions and 

development trends.  
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•  FEMA  

•  

•  

Definition of hazard mitigation.  
References to federal and state Governing  
Authorities and Guidance, such as DMA 

2000.  

•  FEMA  

•  

•  

Review Tool served as basis for discussing 
Planning Process per CFR requirements.  
Federally Declared Disasters for Vermont and 

Chittenden County.  

  •  Data Visualization Page output for Chittenden 

County.  

• 

•  

•  

•  

National Risk Index for Natural Hazards  
University of Vermont Climate Change  
Assessment  
Centers for Disease Control and  
Prevention  
National Risk Index  

•  

•  
Regional Vulnerability by Hazard Type  
Natural Hazards and Climate Change   
Social Vulnerability Index  

Risk comparison for Chittenden County,  
Vermont, and the United States.  

•  

•  

Vermont Dam Inventory 
USACE National Inventory of Dams  

•  Information about dams located in Chittenden 
County and whether they are ranked as being  
of low, moderate, high, or significant 

community hazard risk.   

•  

•  United States Census Bureau  
Additional Information was collected from 

multiple sources within each jurisdiction.  

•  Identified local demographics, geography, 

governance, vulnerable populations, built 

environment (including community assets, 

Community Lifelines, and infrastructure), 

economy, environment.  
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CHARACTERISTICS OF CHITTENDEN COUNTY  

  

Chittenden County is located in northwestern Vermont between Lake Champlain on the west 

and the highest peaks of the Green Mountains on the east. Chittenden County is Vermont’s most 

populous county. It serves as the economic center for northwest Vermont given its numerous 

large and small businesses. The County’s nearly 654.32 total acres include diverse landscapes: 

forests, farms, water bodies, small cities, suburban areas, and villages.  

 

Founded in 1787, Chittenden County is home to about 168,323 residents living in 19  

municipalities that range in population size from 29 to almost 45,000 residents (2020, 

www.census.gov). The County is the heart of the Burlington – South Burlington Metropolitan 

Statistical Area (the economic engine of Vermont); home to the state’s largest higher education 

institution, health care facility, and private sector employer; and nationally recognized as having 

an outstanding quality of life. Chittenden County is growing, and at a rate higher than the rest of 

Vermont, the New England region, and the United States as a whole. As reported by the US 

Census, the County’s population grew 7.5% from 2010 to 2020 compared to 2.8% for all of 

Vermont, 2.6% for the six New England states combined and 7.4% for the United States. 

Located here are the state’s largest university and medical facility, University of Vermont and 

UVM Medical Center (frequently referenced by its acronym, “UVM”, which is the Latin 

abbreviation for Universitas Viridis Montis (in English, “University of the Green Mountains”); the 

largest employer, Global Foundries; and the largest number of cultural facilities and visitor 

services. The combination of cultural, social, economic, and political forces present in the area is 

perhaps the most complex in Vermont and has led to considerable change in the county.  

 

The county is also geographically diverse. Its western border is formed by Lake Champlain, 

which is approximately 124 miles long, up to 12 miles in width, abuts the State of New York, and 

stretches into the Canadian province of Quebec. The Lake is a linchpin to the regional tourism 

industry attracting domestic and foreign visitors interested in experiencing its natural beauty, 

history, and recreational opportunities. The Lake also serves as the primary source of drinking 

water for a large portion of the region. The other major defining features are the Winooski River 

https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/2022%20Chittenden%20County%20All%20Hazard%20Multi-Jurisdictional%20Plan%20-%20All%20Sections/Base%20Plan%20Sections/Chittenden%20County%20Section%202%20-%20Planning%20Process/Archive/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250017
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/2022%20Chittenden%20County%20All%20Hazard%20Multi-Jurisdictional%20Plan%20-%20All%20Sections/Base%20Plan%20Sections/Chittenden%20County%20Section%202%20-%20Planning%20Process/Archive/CC%20Plannning%20Process.docx#_TOC_250017
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/2022%20Chittenden%20County%20All%20Hazard%20Multi-Jurisdictional%20Plan%20-%20All%20Sections/Base%20Plan%20Sections/Chittenden%20County%20Section%202%20-%20Planning%20Process/Archive/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
http://www.census.gov/
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and the Lamoille River that flow east to west across the County before emptying into Lake 

Champlain. Both of these rivers originate in northeast Vermont and respectively are 90 and 85 

miles in length. The flow of both is restricted by various private power producing dams. Flowing 

into these two major rivers, as well as directly into Lake Champlain, are tributaries and smaller 

rivers, such as the Browns River, the Huntington River, and the LaPlatte River, and numerous 

streams and creeks.  

 

The communities along the Lake from Milton in the north to Charlotte in the south are relatively 

flat in general, although localized topography is often more variable. Moving eastward the 

landscape shifts with only the areas of river bottom being flat with the foothills of the Green 

Mountains becoming the defining feature. The easternmost communities of Bolton, Huntington, 

and Buel’s Gore, and portions of Hinesburg, Underhill, and Jericho, are nestled in the Green 

Mountains. These uplands, or “hill country,” are visibly emblematic of “postcard Vermont.”   

 

While Lake Champlain, local waterways, agricultural lands, forests, and the Green Mountains 

provide natural and aesthetic value to the region, they also set the stage for the types of natural 

hazards commonly affecting the county. Inundation from flooding occurs along Lake Champlain 

and 22 major rivers, while fluvial erosion occurs not only along these rivers but on numerous 

smaller rivers, creeks, and streams that are widely distributed throughout the county. Severe 

rainstorms and severe winter storms can occur anywhere. However, their effects are most 

dramatic in the upland communities, where gravel roads can be easily washed out by a sudden 

influx of rain or closed by downed, ice-heavy branches and trees with massive snow loads.  

These natural resources, especially Lake Champlain and local rivers and streams, also 

represent a responsibility to the municipalities and their residents and businesses. Proper long-

term management towards sustainability of these resources can be and are threatened by 

technological, man-made hazards such as water pollution or hazardous materials.  

 

The residential, commercial, industrial, and institutional built environment is concentrated in the 

core urban and suburban communities of Burlington, Winooski, South Burlington, Williston, 

Shelburne, Essex, Essex Junction, Colchester, and Milton. Rural populations are scattered 

along the road system with limited pockets of density at village locations. Farming operations 

(dairy, beef, vegetables, etc.) are distributed throughout the county, however there is more such 

land use in the towns of Milton, Colchester, Westford, Charlotte, Richmond, Hinesburg, 

Huntington, Jericho, and Underhill. 

  

Over the past 45 years, residents have seen the regional Burlington area transformed from 

farmland to an urban and suburban landscape supported by a service and manufacturing 

economic base; however, according to the National Land Cover Datasets, over 80 percent of the 

county still remains as undeveloped forests and farmland.  

 

 

Geography and Environment   
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Chittenden County is comprised of 19 municipalities. Eighteen of the 19 jurisdictions within the 

county participated in the 2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation 

Plan (MJAHMP) update. (The Town of Colchester opted to develop a single jurisdiction plan 

which was completed in early 2022.) For clarity and as applicable, this 2022 MJAHMP update 

includes some data regarding Colchester.  

 

Figure 3.1: Chittenden County Planning Area2 

  

Table 3.1: Total Chittenden County and Jurisdictional Land Area, in square miles3 

  

Total Land Area in Square Miles  

Jurisdiction  
Total 
Areas 

Land 
Area  

Water 
Area  

Chittenden 
County  654.32 536.79 97.53 

Bolton 42.5 42.2 0.3 

Buels Gore 5 4.92 0.8 

Jurisdiction  
Total 

Areas 
Land 
Area  

Water 
Area  

 
2 Chittenden County Regional Planning Commission 2  
3 Ibid. 
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Total Land Area in Square Miles  

Burlington 15.49 10.3 5.19 

Charlotte 50.3 41.3 9.0 

Colchester 58.6 36.3 22.3 

Essex 39.3 38.8 0.5 

Essex Junction 4.74 4.57 0.17 

Hinesburg 39.8 39.4 0.4 

Huntington  38 38 0.0 

Jericho 35.6 35.4 0.2 

Milton 60.9 51.5 9.4 

Richmond 32.7 32.2 0.5 

Shelburne 45.1 24.3 20.8 

South 
Burlington  29.58 16.49 13.09 

St. George 3.6 3.6 0 

Underhill 51.4 51.4 0 

Westford 39.3 39.1 0.2 

Williston 30.6 30.1 0.5 

Winooski 1.51 1.43 0.08 

 

Topography  

 

Vermont is nicknamed the Green Mountain State because the Green Mountains run through the 

middle of the state. The town of Underhill in Chittenden County is home to the highest summit in 

the state:  Mount Mansfield, which has a peak elevation of 4,393 feet above sea level.  

Vermont's Lake Champlain is the sixth largest body of fresh water in the United States.  
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Figure 3.2: Chittenden County Geographic and Land Cover4:   

 
4 Chittenden County Regional Planning Commission, September 2021 
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The state is divided into six physiographic regions.5  These regions are determined by the age 

and type of rock in the area, by the landscape of the area, such as lowlands, hills, or mountains, 

and by the climate of the area. The planning area is traversed by three of the six regions.  

  
• Vermont Lowland (Champlain Valley)  

This valley borders Lake Champlain and is sometimes called the Vermont Lowland. It is 

fertile farmland, with dairy farms, apple orchards and fields of corn, hay, oats, and wheat. 

Burlington, Vermont's largest city is in the Champlain Valley.  

• Green Mountains  

The Green Mountain Region is in central Vermont. The Northfield, Worcester, and other 

lower mountain ranges also make up this region. The Green Mountains are an important 

source of minerals such as, granite, marble, talc, and slate. It is also the center of the 

state’s tourism industry.  

• Vermont Valley  

Located in western Vermont, this small strip of land is comprised of small rivers and river 

valleys that runs from the border of Massachusetts in the south into central Vermont. 

Located in the Vermont Valley are the Baton Kill and Waloomsac Rivers.  

 

Population and Demographics  

 

The official 2020 Chittenden County population is 168,3236. Overall, Chittenden County 

experienced an increase in population between 2010 and 2020 by 11,778, or an increase of 

0.07%. Between 2010 and 2020, the Towns of Buel’s Gore and Huntington, experienced a 

population decline while the rest of the municipalities experienced population growth. The Cities 

of Burlington (2,326), Essex (2,507), and South Burlington (20,292) experienced the greatest 

population growth over this same time period.  

 

Table 3.2: Chittenden County Population Trends, 2010 - 20207   

  

Jurisdiction  2010 2020 
Net Change from 

2010-2020, by 
number 

Net Change 2010-
2020, by percent 

Chittenden 
County  

156,545*  168,323 11,778 7.52% 

Bolton  1,182 1,301 119 10.06% 

Buels Gore  30 29 -1 -3.3% 

Burlington  42,417 44,743 2326 5.48% 

Charlotte  3,754 3,912 158 4.2% 

Colchester         

 
5 https://www.ereferencedesk.com/resources/state-geography/vermont.html  
6 United States Census, 2020. 
7 Chittenden County Regional Planning Commission, 2021 

https://www.census.gov/quickfacts/fact/table/chittendencountyvermont,VT/PST045221


2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan        September 2022   
   
 

46 
 

Jurisdiction  2010 2020 
Net Change from 

2010-2020, by 
number 

Net Change 2010-
2020, by percent 

Essex  19,587 22,094 2507 12.79% 

Essex Junction  9271 10,590 1319 14.222% 

Hinesburg  4396 4,698 302 6.86% 

Huntington  1,938 1,934 -4 - .20% 

Jericho  5,009 5,104 95 1,89% 

Milton  10,352 10,723 371 3.58% 

Richmond  4,081 4,167 86 2.10% 

Shelburne  7,144 7,717 573 8.02% 

South 
Burlington  

17,904 20,292 2388 13.33% 

St. George  731 794 63 8.62% 

Underhill  3,016 3,129 113 3.74% 

Westford  2,029 2,062 33 1.62% 

Williston  8,698 10,103 1405 16.15% 

Winooski  7,267 7,997 730 10.048%  

  

Table 3.3: Chittenden County Demographics, 20205 

      

Jurisdiction  White  
African 

American   
Hispanic  Asian   

Native   

American  

2 or More 

Races  

Chittenden 

County  
90.3%  2.5%  2..5%  4.6%  0.2%  2.3%  

Bolton  98.15%  0.10%  0.31%  0.21%  0.41%  0.93%  

Buels Gore  100%  -  -  -  -  -  

Burlington  85.3 %  5.7%  3.1%  5.8%  0.2 %  2.8% 

Charlotte  97.93%  0.20%  0.70%  0.59%  0.06%  0.45%  

Colchester       

Essex  87.1 %  2.6%  2.1%  5.1%  0.1%  4.7%  

Essex Junction  83.7 %  2.4 %  2.4 %  8.0 %  -  5.4 %  

Hinesburg  96.89%  1.68%  -  -  -  -  

Huntington  97.47%  0.38%  0.38%  0.48%  0.1%   1.34%  

Jericho  97.3 %  0.8 %  1.7 %  0.4 %  0.6 %  0.7%  

Milton  97.3 %  1.1 % %  0.2 %  0.1 %  0.6 %  1.0%  

Richmond  98.36%  0.05  0.83%  0.51%  0.12%  0.86%  

Shelburne  95.9 %  0.9 %  3.0 %  1.1 %  0.6 %  1.5%  

South  

Burlington  
90.0 %  1.2 %  3. 7%  5.0 %  0.5 %  2.0%  

St. George  98.14%  0.57%  1.15%  -  0.14%  1.15%  

https://www.census.gov/quickfacts/fact/table/chittendencountyvermont,VT/PST045221
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Underhill  98.45%  0.27%  0.70%  0.20%  0.13%  0.60%  

Westford  97.2%  0.3%  0.8%  0.3%  0.4%  1.5%  

Williston  92.8 %  1.8 %  0.9 %  2.2 %    1.7%  

Winooski  77.4 %  2.7 %  2.7 %  16.8 %  0.2 %  1.4%  

 

Table 3.4: Special Population Chittenden County Demographics - 20206  
     

Jurisdiction  

Below  

Poverty 

Level  

Very  

Young  

(Under 5)   

Elderly  

(65 and 

over)  

Disabled  

   

Chittenden 

County  
8.5%  4.6%  15.6%  8.9%  

Bolton  5.3%    4.6%    

Buels Gore          

Burlington  26.4%  3.2%  11.9%  9.9%  

Colchester     

Charlotte  5.5%    7.7%    

Essex  7.2%  4.5%  15.1%  6.0%  

Essex  

Junction  
7.1%  5.9%  13.1%  6.8%  

Hinesburg  6.0%        

Huntington  6.0%    5.4%    

Jericho  4.5%  7.4%  14.8%  5.4%  

Milton  3.1%  6.7%  13.4%  11.1%  

Richmond  5.1%    6.8%    

Shelburne  0.0%  1.3%  27.6%  4.2%  

South  

Burlington  
6.6%  4.5%  18.5%  10.0%  

St. George  8.9%    6.7%    

Underhill  5.2%    5.7%    

Westford  1.7%    8.7%    

Williston  6.5%  6.3%  17.0%  6.9%  

Winooski  29.5%  5.8%  11.6%  17.0%  

 

  

 

Land Use, Growth and Development  

 

A general analysis of land uses, development trends, and zoning within the planning area is an 

important factor in formulating mitigation options that influence future land use and development 

decisions. In many cases, local development policies greatly influence the degree of future 



2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan        September 2022   
   
 

48 
 

vulnerability in communities across the region. Changes in urban and agricultural land cover 

may help to highlight areas within the county that should be considered in long-term 

comprehensive plans. To identify these areas, the Chittenden County Regional Plan, – 

Environment, Community, Opportunity, and Sustainability, also known as the ECOS Plan, uses 

the Planning Area concept to identify places that share similar existing features and future 

planning goals. The Planning Areas reflect current municipal zoning, as well as describe the 

appropriate type of future growth expected in each Planning Area; but the exact uses and 

allowable densities are determined by local ordinances. The Planning Areas also aim to illustrate 

a regional picture of future land use policies in the county necessary to promote a regional 

conversation about land use in Chittenden County municipalities. The six regional Planning 

Areas are depicted on the Future Land Use Plan Map - Center, Metro,  

Suburban, Village, Rural, and Enterprise. Center Planning Areas are intended to be regional 

centers or traditional downtowns that serve the municipality and beyond, and contain a mix of 

jobs, housing, and community facilities.  

  

Table 3.5: Chittenden County Land Use Planning Area Descriptions8  

  

  

Center Planning Areas   

Center Planning Areas contain the county’s highest density and largest-scale 
developments with residential densities generally ranging from seven to more than 60 
dwelling units per acre. Center Planning Areas may contain a state designated New 
Town Center, Growth Center, Tax Increment Financing District, or high-density 
Village Center. Development in downtown centers primarily happens through infill 
development of underutilized vacant land and adaptive reuse of older structures 
whereas, development in municipal growth centers occurs in targeted areas that will 
accommodate future anticipated growth. These land uses are locally planned and 
managed to coexist successfully with neighborhoods and natural areas. Places within 
Center Planning Areas are served by wastewater facilities, other infrastructure, and 
offer a variety of transportation options, including nonmotorized modes    

Metro Planning Areas   

Metro Planning Areas are areas where local zoning authorizes places to 
accommodate jobs and housing in a compact development pattern that supports 
transit service and encourages pedestrian activity; and are within the sewer service 
area. Commercial land uses found in the Metro Planning Area are intended to serve 
the nearby residential area. Existing densities within Metro Planning Areas are 
typically higher than those found in the Suburban, Rural, Village, and Enterprise 
Planning Areas and generally range between four and 20 dwelling units per acre. 
Future development in the metro area should be encouraged to occur at the higher 
end of this range to ensure that there are adequate housing and jobs in these areas.  

Suburban Planning Areas   

 
8 Chittenden County Regional Planning Commission  

http://www.ecosproject.com/2018-ecos-plan#final
http://www.ecosproject.com/2018-ecos-plan#final
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Suburban Planning Areas are areas near a Center Planning Area, Metro Planning 
Area, Village Planning Area, or Enterprise Planning Area where local zoning 
authorizes future development to occur at scales, densities, and uses compatible with 
existing development and with general residential densities greater than one and less 
than four and a half dwelling units per acre. Many parts of the Suburban Planning 
Area already have been developed, often in suburban styles of development and are 
predominantly within the sewer service area. Future development and redevelopment 
should be publicly sewered, minimize adverse impacts on natural resources, and 
protect strategic open space.  

Enterprise Planning Areas   

Enterprise Planning Areas are areas where local zoning authorizes a future 
concentration of employment uses that attract workers from the county and 
multicounty region. Development should have adequate wastewater capacity and 
access to transit or be near these services. Typically, this area encompasses major 
employers or a cluster of single employers and has current or planned transit service.  

   

Village Planning Areas   

Village Planning Areas are areas where local zoning authorizes a variety of future 
residential and nonresidential development at densities and scales in keeping with the 
character of a Vermont village, generally between two and 12 dwelling units per acre 
if sewered and between two-tenths and four units per acre if not sewered. Village 
Planning Areas are compact areas of mixed-use activities that maintain the character 
of a Vermont village. This is intended to serve its local surroundings as a place where 
people can live, work, shop and recreate.  

Rural Planning Areas   

Rural Planning Areas are areas where regional and town plans promote the 
preservation of Vermont’s traditional working landscape and natural area features. 
The Rural Planning Area also provides for low density commercial, industrial, and 
residential development (generally one dwelling unit per acre or less) that is 
compatible with working lands and natural areas so that these places may continue to 
highlight the rural character and self-sustaining natural area systems. Development is 
typically outside the sewer service area.  
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Figure 3.3: Future Land Use Map for Chittenden County9.  

 
9 Chittenden County Regional Planning Commission, September 2021.  
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The most densely populated jurisdictions in Chittenden County are Winooski (5,592.3 persons 

per square mile), Burlington (4,343.9), Essex Junction (2,317.2), and South Burlington (1,230.5). 

The municipalities with the lowest density are Bolton and Buel’s Gore.  

Table 3.6: Population Density for Chittenden County Jurisdictions, 202010   

 

Population of Chittenden County   

Jurisdiction   
Total Population 

2020 Census  

Total Land 

(Square Miles)  

Population  

Density   

(Per Square 

Mile)  

Chittenden 

County   
168,323  536.79  313.5  

Bolton  1,301  42.2  30.8  

Buels Gore  29   4.92  5.8  

Burlington  44,743  10.30  4,343.9  

Charlotte  3,912  41.3  94.7  

Colchester    

Essex   22,094  38.8  596.4  

Essex Junction  10,590  4.57  2,317.2  

Hinesburg  4,698  39.4  119.2  

Huntington  1,934  38.0  50.8  

Jericho  5,104  35.4  144.1  

Milton  10,723  51.5  208.2  

Richmond  4,167  32.2  129.4  

Shelburne  7,717  24.3  317.5  

South Burlington  20,292  16.49  1,230.5  

St. George  794  3.6  220.5  

Underhill  3,129  51.4  60.8  

Westford  2,062  39.1  52.7  

Williston  10,103  30.1  335.6  

Winooski  7,997  1.43  5,592.3  

  

Table 3.7 Future Population Growth Trends  

  

  

 
10 U.S. Census Bureau QuickFacts: Vermont  

https://www.census.gov/quickfacts/fact/table/chittendencountyvermont,VT/PST045221
https://www.census.gov/quickfacts/fact/table/chittendencountyvermont,VT/PST045221
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Jurisdiction  202011 203012 
Net Change from 
2020-2030, by 
numbers  

Net Change 
2020-2030, by 
percent  

Chittenden County  168,323 172,596 4273  2.5 % 

Bolton  1,301 1,208 -93 -7.1% 

Buels Gore  29 32 3 10.3% 

Burlington  44,743 45,578 835 1.9% 

Charlotte  3,912 4,121 209 5.4% 

Colchester      

Essex  22,094 22,577 483 2.2% 

Essex Junction  10,590     

Hinesburg  4,698 4,747 49 1.0% 

Huntington  1,934 2,106 172 8.9% 

Jericho  5,104 5,247 143 2.8% 

Milton  10,723 11,755 1032 9.6% 

Richmond  4,167 4,238 71 1.7% 

Shelburne  7,717 8,474 757 9.8% 

South Burlington  20,292 20,273 -19 -.10% 

St. George  794 754 -40 -5.0% 

Underhill  3,129 3,174 
45 

 
1.4% 

Westford  2,062 2,225 163 7.9% 

Williston  10,103 10,239 136 1.3% 

Winooski  7,997 7,693 -304 -3.8% 

 

  

Built Environment and Community Lifelines   

  

A lifeline is an infrastructure sector that provides an indispensable service which enables the 

continuous operation of critical business and government functions and is critical to human 

health and safety or economic security. Infrastructure associated with Community Lifelines13 is a 

mix of public and private ownership and has many interdependencies. As an example, 

maintaining the function of a hospital during an event that results in a power failure is dependent 

on communication, water and sewer infrastructure, and access to temporary power to prevent 

interruption of services. Assessing these sectors helps to identify root causes of impacts and 

consequences from previous hazard events and prioritizes the highest issue areas and 

interdependencies in order to create effective mitigation solutions.  

  

 
11 U.S. Census Bureau QuickFacts: Vermont 
12 CCRPC-Chittenden County Municipal Population Estimates  
13 Community Lifelines are defined by the Federal Emergency Management Agency. 
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Figure 3.4: FEMA Community Lifeline Components  

  

  

Each of the seven Community Lifeline components is comprised of subcomponents that 

establish the parameters of the lifeline.  

  

The information related to Community Lifelines and critical assets in Chittenden County 

presented in this section has been collected from multiple sources, including each participating 

jurisdiction, the Chittenden County Regional Planning Commission (CCRPC), and  

Hazus (Version 4.2).  
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Figure 3.5:  Community Lifelines and Critical Assets Locations, Chittenden County14  

 
14 Chittenden County Regional Planning Commission, September 2021.  
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Table 3.8: Number of Community Lifelines and Critical Assets, by Jurisdiction3   

 

Jurisdiction  
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Bolton 5 2     2 1 N/A 1     

Buels Gore             N/A       

Burlington 13 14 5 5 3 3 N/A 17 3   

Charlotte 3 1   1 1 2 N/A 1     

Essex 10 10 4 4 2 2 N/A 9 1   

Essex Junction 10 10 4 4 2 2 N/A 9 1   

Hinesburg 5 7 1 1 1   N/A 2 1   

Huntington 4 1     1   N/A 1     

Jericho 4 1 1 1 2   N/A 4 1   

Milton 7 4 2 1 1 1 N/A 2 1   

Richmond 2 3 1 1   1 N/A 2     

Shelburne 8 6 2 1 2 1 N/A 4     

South 
Burlington 

8 7 4 3 10 1 N/A 10 2   

St. George 1 1         N/A       

Underhill 4 3       2 N/A 1     

Westford 4 2 2 1   1 N/A 1     

Williston 10 4 2 4 4 1 N/A 5     

Winooski 5 4     1 1 N/A 4     

County Totals 101 74 30 30 41 29 N/A 71 10   

 

  

 

  Safety and Security  

 

 

Table 3.9: Safety and Security Assets, by Jurisdiction15  

  

 
15 Jurisdictions and Chittenden County Regional Planning Commission.  
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Municipality Fire Police Emergency Medical Services (EMS) 

Bolton Bolton VFD  VT State Police Richmond Rescue  

Buels Gore Starksboro VFD* VT State Police 
Richmond Rescue; Bristol Rescue*; Mad 
River/Waitsfield Rescue* 

Burlington Burlington FD Burlington PD Burlington FD/EMS; UVM Rescue 

Charlotte Charlotte VFD VT State Police Charlotte Rescue 

Colchester Colchester Fire Department Colchester PD 
Colchester Rescue (inc. Colchester Tech 
Rescue); St. Michael's Rescue 

Essex Essex VFD Essex PD Essex Rescue 

Essex Junction  Essex Junction VFD Essex PD Essex Rescue 

Hinesburg Hinesburg VFD Hinesburg PD 
Hinesburg FD 1st Response; St. Michael's 
Rescue 

Huntington Huntington VFD VT State Police 
Huntington FD 1st Response; Richmond 
Rescue 

Jericho Underhill-Jericho FD VT State Police 
Essex Rescue; Richmond Rescue in south 
Jericho; Williston Rescue 

Milton Milton VFD Milton PD Milton Rescue 

Richmond Richmond VFD Richmond PD Richmond Rescue, UVM Rescue 

St. George St. George Hinesburg VFD State Police 
Hinesburg FD 1st Response; St. Michael's 
Rescue 

Shelburne Shelburne VFD Shelburne PD Shelburne Rescue, UVM Rescue 

South 
Burlington  S. Burlington FD S. Burlington PD S. Burlington FD/EMS, UVM Rescue 

Underhill Underhill-Jericho FD VT State Police Essex Rescue 

Westford Westford VFD VT State Police Essex Rescue; Fairfax Rescue* 

Williston Williston FD Williston PD St. Michael's Rescue & Williston FD/EMS 

Winooski  Winooski VFD Winooski PD St. Michael's Rescue, UVM Rescue 

 

Food, Water, Shelter   

Food commodities are available throughout Chittenden County from public retail 

providers, wholesalers, and contracted services for specific institutions and 

facilities. Additional contracts may be entered into for post-disaster needs.  

  

Water and wastewater services are provided in Chittenden County through multiple utilities.  

  

Table 3.10:  Water and Sewer Providers in Chittenden County16  

  

 

 
16 Chittenden County Regional Planning Commission, 2021. 
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Water Service Provider   Service Areas  

Champlain Water District (CWD)  
 Colchester, Essex, Essex Junction, Jericho, 
Milton, Shelburne, South Burlington, Williston and 
Winooski 

City of Burlington Water Resources 
Division 

City of Burlington and Colchester Fire Department 
#2  

City of Burlington Water Resources 
Division 

Burlington East-City of Burlington and University 
of Vermont Medical Center Main Campus  

Jericho-Underhill Water District    Jericho, Underhill  

Town of Richmond Water Resources 
Department 

Richmond 

Town of Hinesburg   Hinesburg   

Sewer Service Provider   Service Areas  

City of Burlington Water Resources 
Division 

City of Burlington and Colchester Fire Department 
#2  

 

Richmond   Richmond,    

Hinesburg  Hinesburg   

Burlington Main City of Burlington  

Burlington North  City of Burlington  

Colchester FD#1 City of South Burlington  

Essex Town of Essex  

Essex Junction Village of Essex Junction  

Fort Ethan Allen (PVT) Fort Ethan Allen (PVT)  

Hinesburg Town of Hinesburg  

Milton Town of Milton  

Richmond  Town of Richmond   

 Shelburne-1 Town of Shelburne  

 Shelburne-2 Town of Shelburne  

South Burlington Bartlett Brook City of South Burlington  

 South Burlington Airport Parkway City of South Burlington  

Camp Johnson City of South Burlington  

Williston Village of Essex Junction  

Winooski Water Pollution Control 
Facility 

City of Winooski  

 

  

Health and Medical   

Listed below are health and medical facilities offering patient care, urgent care, 

emergency rooms, and other healthcare services in Chittenden County:  

• The University of Vermont Medical Center   
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• UVM Medical Center-Cancer Center  

• Vermont Children’s Hospital   

• Marathon Health  

• Community Health Center of Burlington  

• Chittenden County Health Department   

  

Energy    

  

  

Table 3.11: Energy Providers in Chittenden County, 202217  

  

Electrical Power Service Service Areas 

Burlington Electric Department  City of Burlington  

Green Mountain Power Corporation  Most of communities in County with exception of Central 

Vermont Public Service Corporation service area  

Central Vermont Public Service 

Corporation  

Milton, Westford, Underhill, Jericho  

Vermont Electric Co-op  Based in Johnson and has service areas in Chittenden 

County  

Gas Service Service Areas 

Vermont Gas Company  Most of Burlington, South Burlington, Winooski, and  

Essex Junction, significant portions of Milton,  

Colchester, Essex, Williston, and Shelburne, Limited service 

in Underhill, Hinesburg, Richmond, and Jericho.  

  

Communications   

Increasing reliance on telecommunication infrastructure by individuals, 

businesses, and government could cause vulnerabilities which emergency 

managers should take into consideration in pre- and post-incident planning and  

 operations. Listed below are primary telecommunication providers for residents 

and business located in Chittenden County.  

  

Table 3.12: Communications Providers in Chittenden County, 202218  

  

Telecommunication Provider   Service Areas  

Consolidated Communications   Countywide 

Xfinity Countywide 

 
17 Chittenden County Regional Planning Commission, 2021. 
18 Chittenden County Regional Planning Commission, 2021. 
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Telecommunication Provider   Service Areas  

Waitsfield/Champlain Valley 
Telecommunication 

Rural areas, Huntington, Jericho. 

Burlington Telecommunication Burlington, Winooski 

   

 Transportation 

   

Chittenden County is served by a host of transportation facilities that provide 

regional and international travel (to Canada). Major interstate thoroughfares 

include I-89 and I-189. The former runs west from New Hampshire into Vermont, 

crossing the entire county.  In the cities of Burlington and South Burlington, the I-

89 turns north and, at the Canadian border, connects to a historic Route 133 that ends at the 

St. Lawrence River. 

 

Additionally, the county includes other major roadways, including US 2, US 7, and US 7 Alt; 

and state roads VT 2A, VT F-5, VT 15, VT 17, VT 116; VT 117; VT 127; VT 128; and VT 289.  

 

The Green Mountain Public Transit system provides public transit regional lines connecting 

Chittenden County to Washington, Franklin, and Addison Counties. 

 

New England Central Railroad operates its entire line on land owned by one of the largest 
railroads in North America, Canadian National, which also owns the line between East Alburg 
and Montreal. The Railroad also hosts Amtrak passenger service, the Vermonter, which runs 
once a day, southbound in the morning and northbound in the afternoon between St. Albans, 
New York City’s Penn Station and Union Station in Washington, D.C.  

Vermont Railway originates in Burlington and heads due south through South Burlington, 
Shelburne and Charlotte in a corridor located between the shore of Lake Champlain and U.S. 
Route 7. The line continues down to Middlebury, then to Rutland and terminates in Hoosick 
Junction, New York. A new Amtrak passenger service from Burlington to New York City, an 
extension of the Ethan Allen Express, will start in July 2022. 

    

The Burlington International Airport is the largest airport in the state and is located in 

the City of South Burlington. It is a hub for seven major and local airlines that 

provide direct flights to 19 major U.S. cities, from Boston to Orlando, and New York 

City/Newark to Denver. Additionally, the airport is home to a unit of the Vermont Air National 

Guard fleet of F-35s, a Black Hawk helicopter air ambulance service and a maintenance and 

repair facility for the air crafts.  

  

   Hazardous Materials   

The Hazus database identifies one oil refinery, one natural gas facility and thirteen 

natural gas pipeline locations within Chittenden County.  

Additional Community Assets  
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Education   

  

There are numerous public-school districts located in Chittenden County serving one or more 

municipalities 

• Burlington School District  

• Chittenden South Supervisory District Union (Charlotte, Hinesburg, Shelburne, St. 

George and Williston) 

• Essex Westford School District (Essex, Essex Junction and Westford) 

• Colchester School District  

• Milton School District 

• Mount Mansfield Unified Union School District (Bolton, Huntington, Jericho, Richmond 

and Underhill) 

• South Burlington School District 

• Winooski School District 

  

Additionally, there are four colleges and universities located in Chittenden County:  

• University of Vermont (Burlington) 

• Champlain College (Burlington) 

• St. Michaels College (Colchester) 

• Community College of Vermont (Winooski) 

  

Recreational, Cultural and Historic Sites, and Assets   

  

Almost all parks in Chittenden County are public spaces open to the general public, though 

there are some private parks. Most local municipalities within the County have a Parks 

Department that is responsible for maintaining City Parks, Town Greens, Athletic Parks, and 

similar open spaces. Many of these sites support recreation and the residents’ health through 

preservation of environmentally sensitive land and resources and areas of historic significance 

as well as provision of recreational facilities and services.  

   

Economy and Industry 

  

Chittenden County is the home of a vibrant, well-educated population, and is committed to 

ensuring that the positive economic growth that has occurred over the past several decades 

continues in the future.  

  

The distribution of single and multi-family housing, including mobile homes depicted in Figure 

3.5 illustrates the accessibility to employment locations countywide. Maps of each municipality 

are presented in the jurisdictional annexes with a more easily visualized pattern.   
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 Figure 3.6.  Housing and Employment19   

 

 
19 Chittenden County Regional Planning Commission, 2021.  
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 The economy of Chittenden County, VT employs 93,429 people. The largest industries in 

Chittenden County, VT are Management, Business, Science, and Arts (48,964 people), Sales 

and Office (16,414 people), and Service (14,9614 people), and the highest paying industries are 

Education, Utilities ($71,719), Professional, Scientific and Technical Services ($64,087), and 

Public Administration ($60,576).  

 

Table 3.13: Chittenden County, Economic Characteristics, 202020  

 

OCCUPATION 
Number 

Employed 

Civilian employed population 16 years and over          93,429  

Management, business, science, and arts occupations  
48,964  

  

Service occupations  
14,961  

  

Sales and office occupations   16,414  

Natural resources, construction, and maintenance occupations  5,237  

Production, transportation, and material moving occupations  
7,853  

  

Industry    

Agriculture, forestry, fishing and hunting, and mining          722  

Construction   4,106  

Manufacturing   11,333  

 Wholesale trade          1,764  

Retail trade  9,353  

 Transportation and warehousing, and utilities  1,984  

 Information    2,097  

 Finance and insurance, and real estate and rental and leasing         
4,242  

  

Professional, scientific, and management, and administrative and 

waste management services           
10,013  

  

Educational services, and health care and social assistance   
29,366  

  

 Arts, entertainment, and recreation, and accommodation and food 

services  
10,322  

Other services, except public administration   
3,578  

  

Public administration  
4,549  

 
20 Census - Table Results  

https://data.census.gov/cedsci/table?q=american%20%20community%20survey%20data%20chittenden%20county%20vermont&tid=ACSDP1Y2019.DP03
https://data.census.gov/cedsci/table?q=american%20%20community%20survey%20data%20chittenden%20county%20vermont&tid=ACSDP1Y2019.DP03
https://data.census.gov/cedsci/table?q=american%20%20community%20survey%20data%20chittenden%20county%20vermont&tid=ACSDP1Y2019.DP03
https://data.census.gov/cedsci/table?q=american%20%20community%20survey%20data%20chittenden%20county%20vermont&tid=ACSDP1Y2019.DP03
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Table 3.14: Chittenden County, Economic Characteristics, 202021 

 

Average  
Civilian  

Labor  
Force  

Average  
Number  

Employed  

Average  
Number  

Unemployed  

Average 

Weekly 

Wage  

Per  
Capita  
Income  

Per 
centage 
Below  

Poverty   

97,575  93,429  4,146  $1,132  $41,136  8.5%  

 

Table 3.15: Major employers in Chittenden County, 201622 

 

 Name  Location  Primary Business  Employees  

UVM Medical Center  Burlington  
Physicians & 

Surgeons  
7,351  

7351 IBM (Global Foundries)  
Essex 

Junction  
Computers-Electronic 

Manufacturers  
4,000  

University Of Vermont  Burlington  
Universities & 

Colleges Academic  
3,446  

People's United Bank  Burlington  Banks  1,000  

DEALER.COM  Burlington  Website Hosting  838  

Ben & Jerry's Homemade Inc  
South 

Burlington  
Ice Cream Parlors  735  

GE Healthcare  
South 

Burlington  
Computer Services  700  

Green Mountain Power Corp  Colchester  Electric Contractors  605  

St Michaels College  Colchester  
Universities & 

Colleges Academic  
470  

Burton Snowboards Mfg. Ctr.  Burlington  Manufacturers  375  

Champlain College  Burlington  
Universities & 

Colleges Academic  
310  

PC Construction Co   
South 

Burlington  
General Contractors  276  

Note: Employee counts can include some positions located outside of Chittenden County.  

 

 

 
21 Census - Table Results 
22 Vermont Business Directory; U.S. Bureau of Labor Statistics, New England Information Office, 

September 2020.  

https://data.census.gov/cedsci/table?q=american%20%20community%20survey%20data%20chittenden%20county%20vermont&tid=ACSDP1Y2019.DP03
https://data.census.gov/cedsci/table?q=american%20%20community%20survey%20data%20chittenden%20county%20vermont&tid=ACSDP1Y2019.DP03
https://data.census.gov/cedsci/table?q=american%20%20community%20survey%20data%20chittenden%20county%20vermont&tid=ACSDP1Y2019.DP03
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SECTION 4: HAZARD IDENTIFICATION AND RISK ASSESSMSENT  

  

 

Overview ....................................................................................................................................63 

Review of Existing Plans and Other Research Sources   ...........................................................63 

Hazard Identification and Risk Assessment    ............................................................................65 

Identify Hazards for Initial Consideration      ..............................................................................65 

Select Hazards for Inclusion in the 2022 MJAHMP   ..................................................................65 

Hazard Scoring Methodology and Risk Ranking   ......................................................................70 

History of FEMA Declarations    .................................................................................................72 

Additional Hazard Risk Considerations   ....................................................................................73 

Population Vulnerability     ..........................................................................................................75 

Natural Hazards and Climate Change   ......................................................................................79 

Development Trends  .................................................................................................................81 

Natural Hazards Profiles  ...........................................................................................................87 

Technological Hazards …………………………………………………………………………269 

Societal Hazards  ..................................................................................................................... 290 

 

  

 Requirements  

•  §201.6(c)(2)(i) [The risk assessment shall include a] description of the type, location and extent 

of all natural hazards that can affect the jurisdiction. The plan shall include information on 

previous occurrences of hazard events and on the probability of future hazard events.  

•  §201.6(c)(2)(ii) [The risk assessment shall include a] description of the jurisdiction’s vulnerability 

to the hazards described in paragraph (c)(2)(i) of this section. This description shall include an 

overall summary of each hazard and its impact on the community. All plans approved after 

October 1, 2008 must also address NFIP insured structures that have been repetitively damaged 

by floods. The plan should describe vulnerability in terms of:  

•  §201.6(c)(2)(ii)(A) The types and numbers of existing and future buildings, infrastructure, and 

critical facilities located in the identified hazard areas.  

•  §201.6(c)(2)(ii)(B) An estimate of the potential dollar losses to vulnerable structures identified in 

this section and a description of the methodology used to prepare the estimate.  

•  §201.6(c)(2)(ii)(C) Providing a general description of land uses and development trends within 

the community so that mitigation options can be considered in future land use decisions.  

https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/2022%20Chittenden%20County%20All%20Hazard%20Multi-Jurisdictional%20Plan%20-%20All%20Sections/Base%20Plan%20Sections/Chittenden%20County%20Section%202%20-%20Planning%20Process/Archive/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250017
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/Base%20Plan%20Sections/Chittenden%20County%20Section%205%20-%20Capability%20Assessment/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/Base%20Plan%20Sections/Chittenden%20County%20Section%205%20-%20Capability%20Assessment/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/2022%20Chittenden%20County%20All%20Hazard%20Multi-Jurisdictional%20Plan%20-%20All%20Sections/Base%20Plan%20Sections/Chittenden%20County%20Section%202%20-%20Planning%20Process/Archive/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/Base%20Plan%20Sections/Chittenden%20County%20Section%205%20-%20Capability%20Assessment/CC%20Plannning%20Process.docx#_TOC_250012
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/Base%20Plan%20Sections/Chittenden%20County%20Section%205%20-%20Capability%20Assessment/CC%20Plannning%20Process.docx#_TOC_250012
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/2022%20Chittenden%20County%20All%20Hazard%20Multi-Jurisdictional%20Plan%20-%20All%20Sections/Base%20Plan%20Sections/Chittenden%20County%20Section%202%20-%20Planning%20Process/Archive/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250017
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/Base%20Plan%20Sections/Chittenden%20County%20Section%205%20-%20Capability%20Assessment/CC%20Plannning%20Process.docx#_TOC_250012
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/Base%20Plan%20Sections/Chittenden%20County%20Section%205%20-%20Capability%20Assessment/CC%20Plannning%20Process.docx#_TOC_250012
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250012
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/Base%20Plan%20Sections/Chittenden%20County%20Section%205%20-%20Capability%20Assessment/CC%20Plannning%20Process.docx#_TOC_250012
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/Base%20Plan%20Sections/Chittenden%20County%20Section%205%20-%20Capability%20Assessment/CC%20Plannning%20Process.docx#_TOC_250012
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250012
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250012
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
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•  

  

§201.6(c)(2)(iii) For multi‐jurisdictional plans, the risk assessment section must assess each 

jurisdiction’s risks where they vary from the risks facing the entire planning area.  

2022 MJAHMP Updates to Section 4  

Following the comprehensive review of All-Hazards in the 2018 Vermont State Hazard Mitigation Plan 

(SHMP), and after conducting a hazard risk assessment, all hazards profiled in the 2018 SHMP were 

moved forward to this plan for consideration. This 2022 Chittenden County Plan Update includes 

justification for hazards that were eliminated from further consideration. In addition, changes were made 

to the list of natural hazards:   

•  Invasive Species and Human Infectious Disease were moved from technological and societal 

hazards, respectively, to the natural hazards list for a more focused review of risk and vulnerability. 

Following discussion about these hazards during the initial risk assessment ranking process, it was 

decided that both hazards should be fully profiled as natural hazards.  

•  The population vulnerability assessment has been enhanced using two references. 

• Data from Healthy Vermont (VT Department of Health) reports and educational 

resources 

• The Social Vulnerability Index produced by the Centers for Disease Control and 

Prevention county-based report that includes vulnerability at the census track level for 

socioeconomic status; household composition/disability; race/ethnicity/language; and 

housing type/transportation. 

•  Data produced for the National Risk Index (NRI) was included in the consideration of probability 

and the vulnerability analysis for Flooding, Severe Rainstorm and Severe Winter Storm.  

•  

•  

Specific data and information related to each hazard type has been reviewed and updated from 

the 2017 Plan. 

The section was reorganized and updated for consistency with the review criteria. 

  

  

Overview  

 

The hazard identification and risk assessment (HIRA) provides the data and foundation for 

the mitigation actions and strategies that are provided in the Mitigation Strategy. The 2022 

Chittenden County MJAHMP HIRA was developed after analyzing the 2017 MJAHMP, 

Vermont SHMP, and other local plans that include regional land use plans, emergency 

operations, and long-term development; examples include historical and statistical data, and 

updated data that indicates potential shifts in hazard risk and vulnerability. The process of 

developing effective mitigation actions that would improve the resiliency of Chittenden 

County to the effects of future disasters is informed by an understanding of how hazards of 

concern disrupt activities and operations of the county and its municipalities. Information 

about a hazard’s characteristics, location, and impacts informs the extent of potential risk and 

vulnerability.  

 

This section of the plan presents the hazard identification and risk assessment (HIRA) 

methodology, which includes detailed descriptions of natural, technological, and societal 
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hazards known to impact the county and its municipalities and are considered a threat to the 

people, property, infrastructure, built environment, natural environment, economy, and/or 

disaster operations of each jurisdiction and to the county overall.  

 

Review of Existing Mitigation Plans and Additional Research Sources  

  

An initial step in identifying hazards was to understand past hazards and community 

vulnerabilities as presented in plans, studies, reports, and other documents.  

Table 4.1: Existing Mitigation Plans and Resources Consulted in Developing the 2022 

Plan Update 

• Chittenden County All-Hazards Multi-Jurisdictional All-Hazards Mitigation Plan 

• 2018 Vermont State Hazard Mitigation Plan 

• Chittenden County Regional Planning Commission reports and documents: annual 

work plan, ECOS Plan for environmental sustainability, and others  

• Historical data of events that occurred since the 2017 MJAHMP was adopted, 

including input from subject matter experts and lessons learned from previous years  

• Data Collection Guide developed by IEM and completed by each jurisdiction to 

provide input on hazards, vulnerabilities, jurisdictional capabilities, and jurisdictional 

priorities  

• U.S. Federal Emergency Management Agency (FEMA)  

• 2021 University of Vermont Climate Change Assessment  

• FEMA Flood Insurance and Mitigation Administration (FIMA)  

• Hazus, FEMA hazard analysis tool  

• National Oceanic and Atmospheric Administration’s (NOAA) National Center for 

Environmental Information (NCEI), Storm Events Database  

• NOAA, National Weather Service  

• Review of climate change studies and publications from local, state, national and 

international sources  

• U.S. Environmental Protection Agency (EPA)   

• FEMA Data Visualization Site  

• Chittenden County Flood Insurance Rate Map, FEMA Map Service Center (MSC)  

• U.S. Department of Transportation  

• United States Geological Survey  

• U.S. Department of Agriculture Forest Services Wildfire Risk to Communities Site  

• FEMA, Federal Disaster Declarations for Vermont, and its counties   

• Review of hazards identified in guidance materials provided by FEMA Region VII  

• Chittenden County Flood Insurance Study, FEMA Map Service Center  
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• National Inventory of Dams  

• FEMA National Risk Index  

• Drought Reporter, National Drought Mitigation Center   

• Centers for Disease Control and Prevention (CDC), Social Vulnerability Index  

• Articles and publications accessed from the internet, each cited as mentioned  

• Historical records, predictive models, and other verified data collected additional 

resources  

  

Hazard Identification and Risk Assessment (HIRA)  

  

The 2022 All-Hazards Mitigation Plan Update Committee (AHMPUC) identified hazards from 

the 2017 plan that remain relevant. In presenting these profiles, it is helpful to understand 

why the AHMPUC decided to include or eliminate a hazard in the current and previous plans.  

 

Step 1: Identify Hazards for Initial Consideration  

 

The initial step in identifying/updating the hazards for the 2022 plan update began with a 

review of hazards included in both the county’s 2017 MJAHMP and the 2018 Vermont 

SHMP.  

  

Step2: Select Hazards for Inclusion in the 2022 MJAHMP  

 

For the 2022 Chittenden County MJAHMP update, the AHMPUC confirmed the six natural 

hazards profiled in the 2017 Plan should be retained. In addition, the group recommended 

that Dam Failure, Human Infectious Disease, and Invasive Species should be included as 

natural hazards to be profiled.  

 

Table 4.2: Decisions for Inclusion of Natural Hazards in the 2022 MJAHMP Update  

  

Hazard Profile  Jurisdiction for Profile  
Final Disposition in 2022 
MJAHMP 

Dam Failure  

• History of previous 
occurrences with property 
loss. 

• Dam maintenance issues 
and extreme weather 
events could cause 
failures. 

• Numerous Federal Disaster 
Declarations for flooding. 

• High Hazard Potential Dam 
Grant Program criteria 

Full profile/risk assessment and 
vulnerability analysis. 
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Hazard Profile  Jurisdiction for Profile  
Final Disposition in 2022 
MJAHMP 

relates to high and/or 
significant hazard dams. 

Extreme 
Temperatures  

• History of extensive 
previous occurrences. 

• Addressed in the 2018 
SHMP as Extreme Cold 
and Extreme Heat 

Minimally profiled to provide 
context to address hazard 

preparedness and response 
activities  

Flooding  

• Extensive history of riverine 
flooding and high losses 
from previous floods. 

• History of damaging ice 
jams and flash floods. 

• Numerous Federal Disaster 
Declarations for flooding 
and related hazards. 

• Significant impact to critical 
infrastructure. 

Full profile/risk assessment and 
vulnerability analysis. 

Fluvial Erosion 
(Including 
Landslide)  

• History of previous 
occurrences. 

• Significant impact to critical 
infrastructure. 

Full profile/risk assessment and 
vulnerability analysis. 

Human Infectious 
Disease 

[Hazard Profile 
moved from 

Societal Hazards] 

• Increasing threat of 
infectious disease 
outbreaks, including 
influenza (H1N1) and 
coronavirus. 

• Two Federal Disaster 
Declarations (one 
Emergency on Major) in 
March and April 2020 for 
COVID-19. 

• Widespread recognition 
that appropriates mitigation 
actions save lives and 
reduce risk. 

Full profile/risk assessment and 
vulnerability analysis. 

Invasive Species  
[Hazard Profile 

moved from 
Technological 

Hazards] 

• History of previous 
occurrences in multiple 
municipalities. 

• High potential impact to 
State and local economies 

• Potential for environmental 
impacts. 

Full profile/risk assessment and 
vulnerability analysis. 
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Hazard Profile  Jurisdiction for Profile  
Final Disposition in 2022 
MJAHMP 

Severe Rainstorm 
(Including 

Thunderstorm, 
High Wind, Hail, 

Lightning, 
Tornado and 

Tropical Storm/ 
Hurricane) 

• Extensive history of 
frequent occurrences with 
health/safety, property, and 
crop losses. 

• 23 Federal Disaster 
Declarations since 1950 for 
severe storms. 

• Significant impact to critical 
infrastructure. 

Full profile/risk assessment and 
vulnerability analysis. 

Severe Winter 
Storm (Including 
Blizzard, Heavy 
Snow, and Ice 

Storm)) 

• Significant history of 
previous occurrences. 

• Potential for loss of life. 

• Significant impact to 
property and critical 
infrastructure. 

Full profile/risk assessment and 
vulnerability analysis. 

Wildfire 

• History of previous 
occurrences  

• Potential for loss of life. 

• Potential for extensive 
property and crop loss. 

• Significant impact to critical 
infrastructure. 

• Potential for environmental 
impacts. 

Full profile/risk assessment and 
vulnerability analysis. 

 

Table 4.3: Additional Natural Hazards in the 2018 Vermont SHMP Considered for the 

2022 MJAHMP   

Hazard   Source  
Final Disposition in 2022  

MJAHMP 

Drought  
2018 Vermont State Hazard Mitigation 
Plan  

Not included due to assessment of low risk 
and probability.  

Earthquake  
2018 Vermont State Hazard Mitigation 
Plan  

Not included due to assessment of low risk 
and probability.  

Landslide 
2018 Vermont State Hazard Mitigation 
Plan  

Integrated in the Fluvial Erosion full 
profile/risk assessment and vulnerability 

analysis.  

 

The AHMPUC also reviewed technological and societal hazards described in the 2022 

MJAHMP. These were not fully profiled; however, many are relevant because they trigger a loss 

of key services. They were discussed in the 2017 plan in a section called Loss of Key Services.  
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Table 4.4: Summary of Technological Hazards Discussed but Not Fully Profiled in the 

2022 MJAHMP 

   

Hazard 
Is Location 

data available? 
Is Extent data available? 

Is Impact data 
available? 

Technological Hazards 

Water Pollution  

Impaired 
streams that 

lack adequate 
identified biota 
or local flora 
and fauna. 

Phosphorus-loading for 
general locations is known 

but non-point sources 
(agricultural lands, 

developed lands, forests, 
etc. are varied and 

dispersed. 

Annual budgetary 
impacts to individual 

municipalities are 
significant but vary 

depending upon 
location. 

Hazardous Materials 
Incident 

Storage 
locations are 

known. 
Incidents 

occurring during 
transportation 
could occur 
anywhere. 

Rough estimates of spill 
amounts are recorded. 

No formal data 
readily available on 

cleanup costs. 

Power Loss 
Outage 

locations not 
mapped. 

During an actual outage 
some data is recorded on 

duration. 

Outage locational 
data is broad and 

refers to total 
number customers 

within a county. 

Multi-Structure Fire 
May take place 
anywhere in the 

county. 

Data not formally collated 
across agencies. 

Data not formally 
collated across 

agencies. 

Major Transportation 
Incident 

Depending 
upon type of 

incident, could 
occur anyplace 
in the county. 

No formal database of 
damages. 

Varies depending 
upon type of 

incident. 

Water Supply Loss 

Water 
distribution 

systems are 
mapped. 

Data not formally collated 
across agencies. 

Data not formally 
collated across 

agencies. 

Sewer Service Loss 
Sewer lines are 

mapped. 
Data not formally collated 

across agencies. 

Data not formally 
collated across 

agencies. 
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Hazard 
Is Location 

data available? 
Is Extent data available? 

Is Impact data 
available? 

Natural Gas Service 
Loss 

General areas 
of services are 

known but 
specific 

locations of loss 
not recorded. 

Information for this rate 
occurrence not publicly 

available. 

No formal damage 
has been 

documented to date. 

Telecommunications 
Failure 

Depending 
upon type of 

incident, could 
happen 

anywhere. 

Information for this rare 
occurrence not publicly 

available. 

No formal damage 
has been 

documented to date. 

Other Fuel Service Loss 

Known 
distribution 
points and 
addresses. 

No formal loss of service 
has been documented. 

No formal damage 
has been 

documented to date. 

 

Table 4.5 Summary of Societal Hazards Discussed but Not Fully Profiled in the 2022 
MJAHMP 

 

Hazard 
Is Location data 

available? 
Is Extent data available? Is Impact data available? 

Societal Hazards 

Crime 

Potential exists 
countywide that 

an incident could 
occur. 

Data Collection is not 
standardized across all 

municipalities. 

Significant socioeconomic 
impacts. 

Civil Disturbance 

Significant 
incidents may 

occur anywhere 
in the county. 

No formal damage has 
been documented to date. 

No formal damage has been 
documented to date. 

Terrorism 
The FBI does not 

share a list of 
potential targets. 

Unknown but assumed to 
be significant if incident 

occurs. 

Unknown but assumed to be 
significant if incident occurs. 

Economic Recession Countywide. 
Historic data on 

unemployment levels & 
poverty rates. 

Longer lasting impacts hard to 
measure below county level 

Key Employer Loss 
Depending upon 
type of employer. 

No formal database of 
damages. 

No formal database of key 
employer loss is maintained. 
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Hazard 
Is Location data 

available? 
Is Extent data available? Is Impact data available? 

Epidemic [now Human 

Infectious Disease] 

May occur in a 
specific 

community or 
countywide. 

Data was not previously 
formally collated across 
agencies; however, the 

COVID-19 pandemic has 
clarified agency roles and 

responsibilities so that 
detailed information and 

data is available. 

The 2017 noted that no 
damage had been 

documented to data; however, 
with the onset of COVID-19, 

the hazard has increased 
significantly in risk and 

vulnerability. Consequently, its 
profile was elevated by 

moving it to the natural hazard 
section. 

 

Step 3: Hazard Scoring Methodology and Hazard Ranking  

 

To maintain a reporting format consistent with the 2018 SHMP and the 2017 MJAHMP, the 

AHMPUC used the same methodology to score and rank the hazards. The ranking was based 

on a scoring system that considers four elements of hazard risk: probability, magnitude/severity, 

warning time, and duration.  

  

Because quantitative data does not always provide a full picture of hazard impacts, the results 

of the statistical ranking were discussed with the AHMPUC and with individual jurisdiction 

planning teams to secure their perspective on how each hazard affects their municipalities. With 

their input, hazards were ranked as being of Low, Medium, or High concern per jurisdiction. 

Numerical scores for each category were totaled to obtain an Overall Risk Score, which is 

summarized as one of these risk and vulnerability classifications. Each jurisdiction was asked to 

rank the hazards for their respective community. Individual jurisdiction annexes include a 

detailed jurisdiction-based hazard summary. Additionally, the Chittenden County Regional 

Planning Commission (CCRPC) provided a regional hazard ranking for the County. (Note: Dam  

Failure was not assessed.)  

   

Table 4.6: Summary of Jurisdictional Hazard Risk Rankings, by Hazard  
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Natural Hazards  

Dam/Levee Failure L L  L L L L L L L L L L L L L L L L L L 

Flooding M H L M M M M M M M M M H L M L H M M L 

Fluvial Erosion M H M M M M M M M M M M H L -  - - - L L 

Human Infectious 
Disease 

H M L M L M M M M M L M M M M M M M M M 
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Jurisdiction  
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Invasive Species M M L L M M M L M L L L L L L L L L L L 

Severe Rainstorm H H M H M M M M H M M H L H H H H M H H 

Severe Winter Storm 
H H H H H H H H H H H H H H M M H H H H 

Wildfire  L M L L L L L L L L L L L M M L M L L L 

Technological Hazards  

Hazardous Materials 
M L L H L L M M L L L M L L M M L L H M 

Major 
Transportation 
Incident  

M M M M M M M M L L L M H L M M L L M M 

Multi-Structural Fire M L L H M L M M M M L M L M M M M L M M 

Natural Gas Service 
Loss 

L L L L L L L L L M L L L L M L L L L L 

Other Fuel Service 
Loss 

L L L L L L L L L L L L M L L L L L L L 

Power Service Loss M H L L M M M M M M M M M H L L H L L H 

Sewer Service Loss M L L L L M L L L L L L L L L M L L M M 

Telecommunications 
Failure 

L M L L M L M M M M M L L L M L L M M L 

Water Pollution 
(algal bloom, etc.) 

H L L M M L M M L L L L L L M M L L L L 

Water Supply Loss M L L L L L M M L L L L L M M M M L L L 

Societal Hazards  

Civil Disturbance M L L M L L L L L L L L L L L L L L L L 

Crime M L L L M M L L L L L M M M L L L M M M 

Economic 
Recession 

M L L L M M M M M M M M M L M M M M L M 

Key Employer Loss L M L L L L M M L L L M M L L L L L L M 

Terrorism L L L L L L L L L L L L L L M M L L L L 

 

 

 

Table 4.7: Risk Level Definitions  

RISK LEVEL  

Low  
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A hazard with a LOW-RISK rating is expected to have little to no impact on the jurisdiction. The 

hazard poses minimal health and safety consequences to the state’s residents and is expected to 

cause little to no property damage. The occurrence of a hazard with a LOW-RISK rating is rare; 

however, due to other factors such as geographic location it is still possible for such a hazard to 

occur and cause even significant damage based upon the magnitude of the event.  

Moderate  

A hazard with a MODERATE RISK rating is expected to have a moderate impact on the 

jurisdiction. The hazard poses minor health and safety consequences with minor injuries expected 

and few to no fatalities. It may cause some property to be damaged or destroyed. A MODERATE 

RISK hazard is likely at least once within the next 25 years.  

High  

A hazard with a HIGH-RISK rating is expected to significantly impact upon the jurisdiction. The 

hazard poses high health and safety consequences with numerous injuries and fatalities possible. 

The hazard may cause even some property to be damaged or destroyed. A hazard with a 

HIGHRISK rating is expected to occur at least once within a 12-month period but may occur 

multiple times within a year.  

  

General Hazard Information 

  

This section of the Plan provides general information that may be applicable to all hazards 

having the potential to impact municipalities in Chittenden County. Individual characteristics of 

specific hazards are further described in the individual hazard profiles that follow this section.  

  

Federal Disaster Declarations  

  

Information used to identify hazards relevant for inclusion in the Chittenden County plan update 

included a review of hazard events that triggered federal disaster declarations. Federal and/or 

state declarations may be granted when the severity and magnitude of an event surpasses the 

ability of the local government to respond and recover from the event, so outside disaster 

assistance is supplemental and sequential. Sequential means that when the local government’s 

capacity has been surpassed, a state disaster declaration may be issued, allowing for the 

provision of state assistance. If the disaster is so severe that the capacity of both the local and 

state government is exceeded, a federal emergency or disaster declaration may be issued 

allowing for the provision of federal assistance.  

  

Emergency declarations are also issued, which may be limited in scope and do not include the 

long-term federal recovery programs of major disaster declarations. Determinations for 

declaration type are based on scale and type of damages and institutions or industrial sectors 

affected. Six federal major or emergency declarations have been awarded since the 2017 

MJAHMP plan was produced.  
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Table 4.8: Federal Disaster Declarations in Chittenden County (1973 - 2021)23  

Disaster Number   Event Type   Declaration Date   Type of Assistance 

EM-3567-VT  Tropical Storm Henri  8/22/2021 PA (Cat. B)  

DR-4532-VT  COVID-19 Pandemic  4/8/2020 IA, PA (Cat. B)  

DR-4474-VT Severe Storm and Flooding 1/1/2020 PA (Cat. A-G) 

EM-3437-VT  COVID-19  3/13/2020 PA (Cat B)  

DR-4380-VT  Severe Storm and Flooding  7/30/2018 PA (Cat. A-G), HMGP  

DR-4356-VT  Severe Storm and Flooding  1/2/2018 PA (Cat. A-G)  

DR-4207-VT  Severe Winter Storm  2/3/2015 PA (Cat. A-G)   

DR-4232-VT  Severe Storm and Flooding  7/29/2015 PA HMGP  

DR-4163-VT  Severe Winter Storms  1/29/2014 PA (Cat. A-G)   

DR-4140-VT  Severe Storms and Flooding  8/2/2013 PA  

DR-4022-VT  Tropical Storm Irene  9/1/2011 IA, PA  

DR-1995-VT  Severe Storm and Flooding  6/15/2011 IA, PA   

EM-3338-VT  Hurricane Irene  8/29/2011 PA (Cat B)  

DR-1951-VT  Severe Storm  12/22/2010 PA (Cat. A-G)   

DR-1559-VT  Severe Storm and Flooding  9/23/2004 PA   

EM-316724 Snowstorm  4/10/2001 PA (Cat. B)  

DR-1228-VT  Severe Storm and Flooding  6/30/1998  IA, PA  

DR-1201-VT  Severe Ice Storms,  1/15/1998 IA, PA  

DR-1201-VT  Rain, High Winds and Flooding  1/15/1998 -  

DR-1101-VT  Severe Storm and Flooding  2/13/1996 PA  

DR-4140-VT  Severe Storm and Flooding  8/2/2013 PA (Cat. A-G)   

DR-4120-VT  Severe Storm and Flooding  6/13/2013 PA (Cat. A-G)   

DR-1063-VT  Heavy Rain, Flooding  4/16/1995 IA, PA  

DR-990-VT  Flooding, Heavy Rain, Snowmelt  5/12/1993 IA, PA  

DR-938-VT  Flooding, Heavy Rain, Ice Jams  3/18/1992 IA, PA  

DR-875-VT  Flooding, Severe Storm  7/25/1990 IA, PA  

DR-518-VT  
Severe Storms, High Winds, 

Flooding  
8/5/1976 IA, PA  

DR-397-VT  Severe Storms, Flooding, Landslides  7/6/1973 IA, PA  

 

 Note: NCEI’s first entries in the Storm Events Data base are from 1950 but the earliest entry for 

Chittenden County is from 1973.  

 
1 Federal Emergency Management Agency (FEMA), Declared Disasters, Accessed 6/15/2021  
 
2 EM-3167-VT was declared for a snowstorm leading to snow melt and associated runoff due to the spring 

melt that resulted in lakeshore flooding on Lake Champlain continuing into May 2001.  
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Additional Hazard Risk Considerations  

  

National Risk Index (Chittenden County numbers)  

 

The National Risk Index (NRI) is a dataset and online tool developed by the Federal Emergency  

Management Agency (FEMA) and other partners to help identify communities in the United 

States at risk for 18 natural hazards. Hazard risk is calculated on data for a single hazard type 

and reflects the relative risk for that hazard type and should be considered only as a baseline 

relative risk measurement for the purpose of a general comparison with the local hazard risk 

ranking in this section. 

  

NRI calculations do not follow the same criteria and formulas used in the hazard risk ranking 

methodology for this plan but are provided as a comparative measurement of risk. In addition, 

some hazards are defined differently from hazards in this plan, so a direct hazard-to-hazard 

comparison of risk is not able to be determined.  

  

Based on the NRI findings (in scoring order) for Chittenden County, winter weather, ice storms, 

and cold waves are the three highest risk hazards for the county, although they are all 

determined to be “relatively low”. Riverine flooding and earthquake are also determined to be 

relatively low risk hazards, with scores significantly lower than the highest three hazards.  

Drought is not rated; however, all other hazards are identified as “very low” risk.  
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Figure 4.1: Summary of National Risk Index Findings, Chittenden County25  

 

The NRI rating for Risk, Expected Annual Loss, and Social Vulnerability is Very Low for 

Chittenden County, VT when compared to the rest of the United States. Just over nine percent 

 
25 Community Report - Chittenden County, Vermont | National Risk Index (fema.gov) 
4 FEMA, National Risk Index (NRI), retrieved at: https://hazards.fema.gov/nri/  

  

  

https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
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(9.2%) of U.S. counties have a lower Risk Index. One fifth of Vermont counties (21.4%) have a 

lower Risk Index.4  

 

Table 4.9: Comparison of Chittenden County’s National Risk Index Findings Scores with 

Vermont and National Average26  

Index  Rank  
Chittenden 

County  
Vermont 

Average  
National 

Average  

Risk  Very Low  4.74  5.73  10.60  

Expected Annual Loss  Very Low  10.14  8.46  13.33  

Social Vulnerability  Very Low  23.33  33.35  38.35  

  

Step 4:  Developing Hazard Profiles  

 

Profiles of each hazard addressed in this plan are presented in Sections 4.1 to 4.9 and 

incorporate specific elements that must be included per the requirements of the FEMA Local 

Hazard Mitigation Plan (LHMP) Review Tool. State and FEMA Plan reviewers will measure the 

2022 update against Review Tool criteria.  

 

Table 4.10: Summary of Hazard Profile Elements    

Hazard Profile 
Element 

Description  

Hazard Definition and 
Characteristics 

The hazard is defined and/or described in relation to its general characteristics, including types 
and key terms.  

Location  

In general, all of Chittenden County is susceptible to most natural meteorological hazards, such 
as severe winter weather, flood, and severe rainstorms. Other types of hazards, such as 
human infectious disease and plant disease and pests may have more localized areas of 
impact. Potential impact areas for each hazard profiled in this plan are described in the specific 
hazard sections.  

Extent 
Extent considers measures of magnitude, such as scientific scales, water depth, speed of 
onset or duration of event. For most hazards, the longer the duration, the greater the extent of 
impact.  

Previous 
Occurrences 

Information on historical occurrences, including federally declared disasters and the impacts of 
the loss of life, injuries, and damages are described in the sub-section.  

Probability of Future 
Events and Impacts 
of Climate Change 

Discussion of the likelihood of the hazard occurring in the future and changes in hazard trends 
and patterns. There is some challenge in using statistics to document past natural hazard 
events due to the difference in hazard definitions, how incidents are reported, and the type of 
database that produces analysis of these events. For the purpose of this plan, the National 
Center for Environmental Information (NCEI), Storm Events Database (NOAA) serves as the 
primary data source for documenting previous weather occurrences and calculating future 
probability, where sufficient data is available. In addition, probability calculations produced by 
the National Risk Index were included in the discussions for the three highest hazards of 
concern, Flooding, Severe Rainstorm and Severe Winter Storm.  

 
26 Community Report - Chittenden County, Vermont | National Risk Index (fema.gov)  

  

https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
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Hazard Profile 
Element 

Description  

Jurisdictional 
Vulnerability and 
Potential Losses 

Discussion on the vulnerability of the county's population and local assets, including critical 
infrastructure and related estimated potential losses is provided, including specific local assets 
at risk. 

Future Population 
and Development 

Trends 

Discussion on the impact of development in hazard prone areas throughout the County related 
to each hazard. 

Factors for 
Consideration in the 
Next Planning Cycle 

Describes specific points to consider in relation to each hazard when conducting plan 
maintenance for monitoring, evaluation, and update of the plan.  

 

  

Population Vulnerability  

  

Chittenden County residents may be at risk based on proximity to hazard-prone areas. Also, 

hazards such as severe rainstorms, severe winter storms, and tornadoes may affect residents if 

accompanied by high winds, hail or lightning. Information about specific at-risk populations is 

addressed in each hazard section. Vulnerable populations are more susceptible to the impacts 

of disasters and may experience more long-term effects with a loss of their social support 

networks. Other residents may be considered vulnerable due to their everyday living conditions.  

There are multiple methodologies and tools available to identify and measure the extent of 

vulnerability to some of these populations in relation to hazards. The Plan update includes the 

2018 Centers for Disease Control and Prevention (CDC), Social Vulnerability Index (SVI), which 

provides a quantifiable ranking to indicate potential levels of vulnerability when disasters impact 

a jurisdiction. The SVI uses themed maps to identify four community characteristics:  Household  

Composition/Disability; Socioeconomic Status, Housing Type/Transportation; and 

Race/Ethnicity/Language. Themed maps show areas of higher vulnerability where extra 

outreach efforts in alternate formats and languages may be needed.27  

 
27 Centers for Disease Control and Prevention (CDC), Agency for Toxic Substances and Disease Registry, 

CDC Social Vulnerability Index 2018, Chittenden County, VT, Accessed 7/31/2021.  
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Figure 4.2: Overall Social Vulnerability Map, Chittenden County, Vermont (2018)28  

 
28 Centers for Disease Control and Prevention, Social Vulnerability Index, 2018.  
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Figure 4.3 Social Vulnerability Theme Maps, Chittenden County29 

 

 
29 Community Report - Chittenden County, Vermont | National Risk Index (fema.gov)  

https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
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Natural Hazards and Climate Change  

 

In accordance with FEMA Administrative Policy 2011-OPPA-01, this plan update, to the degree 

possible, considers the potential impacts of climate change in relation to the hazards profiled. 

On November 9, 2021, the University of Vermont (UVM) Gund Institute for the Environment 

released a comprehensive study of climate change, the Vermont Climate Change Study.30 The 

Institute partnered with The Nature Conservancy, the Vermont Department of Forests, Parks 

and Recreation, the Vermont Natural Resources Council, and the Norman Foundation to 

develop the study and was assisted by many other climate professionals and organizations 

studying climate change.31  

 

Among other findings, the study reports that the state’s average annual temperature has warmed 

by nearly 2 degrees Fahrenheit, and precipitation has increased by 21 percent, since 1900.  

  

The study included use of the latest climate science to investigate the effects of climate change 

impacts across ten key sectors of Vermont society. These included health, water, food and 

agriculture, energy, transportation, forests, tourism and recreation, fish and wildlife, and others.  

The full report is available online at www.vtclimate.org, but a summary of key findings is 

presented here.  

 

Table 4.11: Key Findings of the Vermont Climate Assessment 202132  

  

  

Key Finding  Description  

Temperature  

Vermont is warming—especially winters. Average temperatures have increased by 
nearly 2°F since 1900. Winter temperatures have increased 2.5 times faster than 
average annual temperatures since 1960. Vermont’s freeze-free period has 
lengthened by three weeks since 1960. On average, lakes and ponds are thawing one 
to three days earlier per decade. 

Precipitation  

Vermont is becoming wetter. Precipitation has increased 21 percent since 1900. 
Vermont now experiences 2.4 more days of heavy precipitation than in the 1960s, 
mostly in the summer. With flooding expected to increase, improved stormwater 
infrastructure and planning is required to reduce damage to homes, roads, bridges, 
and farm fields. Heavier rainstorms will impact farm and forestry operations. 

 
30 Basil Waugh, University of Vermont Gund Institute for the Environment, Vermont Climate Assessment: 

Climate Change is here. Retrieved at: https://www.uvm.edu/news/gund/Vermont-getting-warmer-

andwetter-climate-change-study, Accessed 01/12/2012.  
31 University of Vermont Gund Institute for the Environment, Vermont Climate Assessment: About the 

Climate Assessment, https://www. site.uvm.edu/vtclimateassessment/about-vca. Accessed 01/12/2021.  
32 Ibid.  

http://www.vtclimate.org/
http://www.vtclimate.org/
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
https://www.uvm.edu/news/gund/Vermont-getting-warmer-and-wetter-climate-change-study
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Key Finding  Description  

Floods and 
Droughts  

Floods and droughts are now Vermont’s most likely natural disasters. Both are 
expected to increase due to growing variability of rain and changing water tables. As a 
result, irrigation infrastructure will remain crucial for farms and gardens. 

Wildlife  
Roughly 70 bird species are expected to disappear from Vermont in the next 25 years 
due to climate change, including the common loon and hermit thrush. Moose numbers 
are projected to decline, and white-tailed deer populations are expected to increase.  

Forests and Lakes  

Climate change is making conditions less favorable for several Vermont tree species-
including the iconic sugar maple-and exacerbating threats (invasive plants, insects, 
diseases) to forests. Warming waters will have adverse effects on lakes and rivers, 
including increased risk of harmful algal blooms and reduced biodiversity. 

Recreation  

The Vermont ski season will be shortened by one month (under a high emissions 
scenario) or by two weeks (under a low emissions scenario) by 2080. With 
snowmaking, the downhill skiing sector can likely remain viable in Vermont up until 
approximately 2050. In the summer, increased risk of harmful algal blooms will impact 
beaches, swimming, and other lake activities.  

Tourism  

Vermont’s warming climate will remain attractive compared to many regions. Expect 
an increase in summer “seasonal climate refugees” as rising temperatures nationwide 
draws visitors looking to escape extreme heat. As summers-and growing seasons-
lengthen, Vermont has the potential to increase tourism revenue via agritourism and 
gastrotourism.  

Agriculture  

Rising temperatures and longer growing periods may benefit some farmers and make 
new crops feasible. However, increasing precipitation and variability will complicate 
growing conditions for many crops, including apples and maple syrup, increasing the 
likelihood of crop damage or crop failure. 

Emissions  
Transportation is the largest source of greenhouse gas emissions, and 
Vermonters drive the highest average miles per capita in the Northeast. Thermal 
energy for heating buildings is a close second major source of greenhouse emissions.  

Energy  
Heating uses the largest amount of energy in Vermont, followed by transportation. 
Electrifying these two sectors as much as possible will significantly reduce Vermont’s 
carbon footprint. Electricity in the state has the lowest carbon intensity in the country.  

Health  

Climate-related health impacts include greater risk of health exposure, diseases from 
ticks and mosquitoes, water quality issues, and natural disasters. These threaten 
some populations more than others, highlighting the unequal burden of climate 
impacts of people who are over 65, from marginalized communities, or have previous 
health issues.  

 

  

The 2021 Climate Change Assessment is a valuable tool not only for pointing out the harmful 

trends in each area covered under Key Findings. The report also discusses a range of 

mitigation measures that may be appropriate to a community’s hazards and vulnerabilities.33  

 
33 Waugh   
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Project researchers also note, in order to address the growing risk of floods and droughts, 

communities will require greater planning and investment in infrastructure for managing water, 

stormwater and irrigation. Planning is crucial to prepare for current and future climate change 

impacts, and for accessing federal funding.  

 

Development Trends) 

   

The vulnerability of future buildings, infrastructure, and critical facilities is a great concern to 

community leaders across the County and, as discussed in the Capability Assessment section, 

many of the day-to-day activities in local governments in the County are designed to deal with 

these challenges.  

  

Zoning is also a critical indicator to review in considering local development trends.  
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Figure 4.4. Land Development Trends34  

Table 4.12: Land Use Compared to Zoning (by acres), Chittenden County35  

Institutional 
Mass 

Leisure 
Natural Dwelling Com/Ind Commercial Industrial Infrastructure Assembly 

Recreation 

Resources 

Units Area 

(ft2 

Com/Ind 

Total 

Area 

(acres) 

Center  2,234  969  39  170  46  6  0  12,443  7,155,889  164.28  

Enterprise  182  750  155  62  4  1  6  266  13,237,550  303.89  

Metro  18,547  915  127  203  58  35  3  31,493  16,559,571  380.16  

Rural  14,736  219  129  148  46  83  187  16,684  754,385  17.32  

Suburban  12,618  196  64  51  37  22  6  12,813  1,666,259  38.25  

Village  4,870  388  37  85  97  9  6  5,902  1,784,825  40.973  

Total:  53,187  3,437  561  719  288  161  208  79,601  41,339,661  949.03  

Data used – 2021 e911 site data was used to calculate Residential, Commercial, Industrial, Inst/Infra, Mass Assembly, 

Leisure/Rec and Natural Resources numbers.  

Dwelling Units info from CCRPC’s 2020 Housing Database.  

Com/Ind area from CCRPC’s 2020 commercial/Industrial database.  

  

  

Projected Development   

 

For 2022 and beyond, new construction within the Special Flood Hazard Area (SFHA) is 

anticipated to be very slight to nonexistent. Fifteen of the County’s 19 municipalities do not 

permit the addition of new structures at all; one community (Buel’s Gore) includes no SFHAs 

and three additional communities (Burlington, Huntington and Underhill) do allow some new 

structures in the floodplain but only as a conditional use.  

 

Additionally, it is anticipated that some level of new units will be constructed within the River 

Corridor (RC) because, in some cases, the Corridor exceeds the area not covered by 

municipal water quality setbacks. Notably, in recent years the City of South Burlington and the 

Town of Saint George have adopted the state-recommended River Corridor Model Bylaw. The 

CCRPC anticipates that additional municipalities will adopt such River Corridor protections, to 

effect strong hazard mitigation as well as to obtain a higher State match of Emergency Relief 

and Assistance Funds (ERAF) and preclude future development in riverine areas not covered 

by their own municipal water quality setbacks.  

 

 

 
34 Chittenden County Regional Planning Commission, October 2021 
35 Ibid.   

https://vtrans.vermont.gov/planning/maps/publications
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Table 4.13: Housing Unit Growth and Development, 2010 - 202036  

  

Planning 

Area  

2010  2011  2012  2013  2014  2015  2016  2017  2018  2019  2020  

Center  61  108  36  64  105  204  291  184  136  269  3  

Metro  36  27  383  246  199  109  444  327  237  291  263  

Suburban  72  83  145  69  98  139  122  96  120  74  109  

Village  22  38  17  22  104  42  55  29  31  56  44  

Rural  71  78  64  66  107  93  100  93  109  86  89  

Enterprise  1  0  0  1  0  0  1  1  0  0  0  

Total  263  334  645  468  613  587  1013  730  633  776  508  

  

Transportation Infrastructure  

  

Many people desire urban or suburban housing to live close to work, school and shopping. 

However, a significant number of people also desire more rural locations. Complicating matters 

is the high cost of housing, due to a shortage of both rental units and/or single-family homes in 

the county. This has forced many people to live in the county’s outlying municipalities or even 

outside the county itself. A growth pattern of this nature necessitates a transportation system 

that supports people’s mobility and a utility system that allows a certain standard of living to 

which people have become accustomed. Unfortunately, transportation and utility systems are 

vulnerable to natural disasters and any interruption is likely to have adverse effects on the 

health and safety of people in Chittenden County.  

  

Flooding, fluvial erosion (including landslide) and severe rainstorm damage to roads and 

culverts is now more common as new access roads, driveways and subdivision roads are built 

in both steeper and more rural terrain and formerly quiet country roads become commuter 

routes. Stormwater management has become a growing concern in the county in recent years 

not only due to these damages but also due to non-point pollution runoff that has degraded 

water quality and habitat in several small streams in the county’s urban and suburban areas. 

Nine of the County's municipalities are subject to Municipal Separate Storm Sewer System 

permits issued by the Vermont Department of Environmental Conservation (DEC).  

Additionally, with the passage of the Vermont Clean Water Act in 2015 and its attendant 

requirement for implementation of Municipal Roads General Permit, the remaining 

municipalities in the county (with the exception of Buel’s Gore) have had to begin a systematic 

implementation of various projects to mitigate erosion and stormwater flow off roads.   

  

Transportation infrastructure, not homes and businesses, are the most commonly threatened 

and damaged property in the County. This is especially true when it comes to unpaved roads. 

In general, the outlying and higher elevation municipalities have the highest percentages, but 

even some of the more rapidly developing mixed rural/suburban municipalities have significant 

amounts of unpaved roads.  

 
36 Ibid.   

https://dec.vermont.gov/watershed/stormwater/permit-information-applications-fees/ms4-permit
https://dec.vermont.gov/watershed/stormwater/permit-information-applications-fees/ms4-permit
https://dec.vermont.gov/watershed/stormwater/permit-information-applications-fees/municipal-roads-program
https://vtrans.vermont.gov/planning/maps/publications
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The Vermont Agency of Transportation (VTrans) divides municipal (town) highways into various 

classes:    

• Class 1 town highways are state highways in which a municipality has assumed 

responsibility for most of the day-to-day maintenance (pothole patching, crack filling, 

etc.). The state is still responsible for scheduled surface maintenance or resurfacing. In 

Chittenden County Class 1 highways are generally paved.  

 

• Class 2 town highways are primarily the responsibility of the municipality. The state is 

responsible for center line pavement markings if the municipality notifies VTrans of the 

need. The municipality designates highways as Class 2 with approval from VTrans. 

These are, generally speaking, the busier roads in each town second to Class 1. In 

Chittenden County, most Class 2 highways are generally paved although in the more 

isolated areas these are gravel roads. 

 

• Class 3 town highways are the responsibility of and designated by the municipality. 

These are to be maintained to an acceptable standard and open to travel during all 

seasons. In Chittenden County, Class 3 roads are both paved or gravel. 

 

• Class 4 town highways are owned by the municipality but are not maintained by the 

town or state. They are generally closed during the winter and minimally maintained and 

almost exclusively dirt.  

  

Table 4.14: Municipal Highway Paved and Unpaved Road Mileage: Chittenden County37 

  

Class 1 Class 2 Class 3 Class 4 
Federal 

Highway & 
Interstate 

State 
Highway  

Total Class 1, 2, 
3 & Highway  

16.409 287.53 719.85 37.83 N/A 174.506 1198.295 

Highway Paved and Unpaved Road Milage  

Paved Gravel Soil/Graded Unimproved Impassable Unknown  Total  

906 262 46 7 15 N/A 1,236 

Total 
Known  

Total 
Paved  

% Paved  % Unpaved  
   

1236 330 78% 22%    

 

 

From a damage mitigation standpoint, the county is fortunate that most of its municipalities’ 

roadways are paved (78%) and very little (22%) is soil/graded or unimproved. While over 50 

percent of the roads in Hinesburg (53.7%), Huntington (73.9%), Underhill (67.7%), Westford 

(76.6%), and Williston (87.6%) are listed as unpaved.  

 
37 Source: Publications | Agency of Transportation (vermont.gov)  

https://vtrans.vermont.gov/planning/maps/publications
https://vtrans.vermont.gov/planning/maps/publications
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Table 4.15: Municipal highway paved and unpaved road mileage by Jurisdiction, 

Chittenden County38  

 

Jurisdiction  Unpaved  % Unpaved    Paved  % Paved  Total Known  

Bolton   11 34.4%   21 65.6% 32 

Buels Gore   - -   3 100% 3 

Burlington   1    95  95 

Charlotte   34 42%   47 58% 81 

Colchester  14 12%   103 88% 117 

Essex   25 43.8   32 56.1 57 

Essex  

Junction   

1 2.2%   45 98.8% 46 

Hinesburg   36 53.7   30 44.8 67 

Huntington  34 73.9%   12% 26.1 46 

Jericho  33/2    30/7  63/9 

Milton  17/1    81/27  97/28 

Richmond   25 38.5%   40 61.5% 65 

St. George   1 16.7   4 66.7 6 

Shelburne  2 3.4%   57 96.4% 59 

South  

Burlington   

1 2%   98 98% 100 

Underhill  44 68.7%   20 31.3% 64 

Westford  38 76%   12 24% 50 

Williston  85 87.6%   12 12.4% 97 

Winooski  - -   19 11% 19 

 

As noted in the 2017 Plan, some of the highest damage totals previously suffered in the county 

were to gravel and dirt roads and culverts due to the inability of this type of infrastructure to 

handle large volumes of snowmelt, stormwater runoff, rising stream waters, or the sediment 

and debris that comes with them. More urban municipalities, by contrast, suffered only minor 

damage from such flooding. However, it would be simplistic to argue that paving gravel roads in 

the outlying municipalities by itself would adequately mitigate against the effects of future 

flooding. Paving programs must also be combined with systematic upgrading of culverts and 

other measures to adequately handle excessive water volumes. In some cases, upgrading 

gravel road construction, culverts, and drainage may be preferable to paving.  

 

 
38 Ibid.   

https://vtrans.vermont.gov/planning/maps/publications
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NATURAL HAZARD PROFILES 
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SECTION 4.1 DAM FAILURE  

 
2022 P Update 

• Enhanced and reformatted the Dam Failure profile to include consideration of requirements for 

High Hazard Potential Dam (HHPD) Grant Program 

• Confirmed the number of dams in the planning area and the classification levels identified by 

the U.S. Army Corps of Engineer’s (USACE) National Inventory of Dams (NID), Vermont 

Agency of Natural Resources (ANR), and Vermont Department of Environmental Conservation 

(DEC), Dam Safety Program 

• Updated data sources 

• Added factors for consideration in the next planning cycle 
 

Dam Failure Overall Vulnerability 

Definition, Key Terms, and Overview 

[Unranked]39 

A Dam is an artificial barrier capable of impounding water, sediment, or other 
liquid. This includes structures that have been partially removed, partially 
breach, or were previously capable of impounding water.40  
Dam Failure is a catastrophic type of failure characterized by the sudden, 
rapid, uncontrolled release of impounded water or the likelihood of such an 
uncontrolled release. A systematic failure of the dam structure resulting in the 
uncontrolled release of water can result in flooding that exceeds the 100-year 
floodplain boundaries. 

Frequency Probability Potential Magnitude 

[Unranked] [Unranked] 
Injuries/Deaths Infrastructure Environment 

[Unranked] [Unranked] [Unranked] 

 

4.1.1 HAZARD PROFILE 
 

Worldwide interest in dam and levee safety has risen significantly in recent years. Aging 

infrastructure, new hydrologic information, and population growth in floodplain areas 

downstream from dams and near levees have resulted in an increased emphasis on safety, 

operation, and maintenance. The distinction between dams and levees is their purpose: dams 

are constructed to impound water behind them, and levees are constructed to keep water out of 

the land behind them.  

 

There are about 91,000 dams in the United States today41, the majority of which are privately 

owned. Public owners include state and local authorities, and federal agencies. Benefits 

provided by dams include water supplies for drinking, irrigation, and industrial uses; flood control; 

hydroelectric power; recreation; and navigation. 

 

 
39 Due to minimal data and information related to previous occurrences and extent, Dam Failure was not 
ranked by the jurisdictions for hazard risk for this Plan update, but will be included in the all-hazards 
ranking in the next Plan update. 
40 Vermont Department of Environmental Conservation, Dam Safety Program. Retrieved at: 
https://dec.vermont.gov/water-investment/dam-safety  
41 National Inventory of Dams, 2018. 

https://dec.vermont.gov/water-investment/dam-safety
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A primary cause of dam failure includes overtopping (occurring in approximately 34 percent of 

all dam failures in the United States) caused by water spilling over the top of the dam, frequently 

due to inadequate spillway design or debris blockage of spillways; foundation failure; piping 

(water escaping through narrow channels under the dam); or poor maintenance. Related 

conditions leading to dam failure include: 

• Prolonged periods of rainfall and flooding, which cause most failures 

• Inadequate spillway capacity, resulting in excess overtopping of the embankment 

• Internal erosion caused by embankment or foundation leakage or piping 

• Improper maintenance, including failure to remove trees, repair internal seepage 

problems, or maintain gates, valves, and other operational components 

• Improper design or use of improper construction materials 

• Failure of upstream dams in the same drainage basin 

• Landslides into reservoirs, which cause surges that result in overtopping 

• High winds, which can cause significant wave action and result in substantial erosion 

• Destructive acts of terrorism 

• Earthquakes, which typically cause longitudinal cracks at the tops of the 

embankments, leading to structural failure 

 

Dam failure may also be triggered by an earthquake that occurs within or outside of the planning 

area. While 19 instances of dam failure in Vermont have been reported since 2000, none of 

these were identified as being related to an earthquake event impacting the planning area. 

When dam failure occurs, the energy of the water stored behind the dam can cause rapid and 

unexpected flooding downstream, resulting in loss of life and major property damage. A 

devastating effect on water supply and power generation could be expected as well, if the water 

contained behind the dam serves one of those purposes. The terrorist attacks of September 11, 

2001 generated increased focus on protecting the country’s water infrastructure, including 

ensuring the safety of dams. 

 

In Vermont, dams are regulated by four distinct entities depending on the purpose and owner of 

the dam42:  

• Dams that are part of the production of power (i.e., hydropower) constructed before 1935 

(with a few exceptions) are regulated by the State of Vermont Public Utility Commission 

(PUC). The PUC regulates approximately 25 dams, six are considered High hazard and 

five are considered Significant hazard. 

• Hydropower Dams constructed after 1935 (with a few exceptions) are regulated by the 

Federal Energy Regulatory Commission (FERC). FERC regulates approximately 80 

dams, 18 are considered High hazard and seven are considered Significant hazard. 

• Dams owned by the Federal Government (i.e., United States Army Corps of Engineers) 

are essentially self-regulated by that agency. Federal entities regulate approximately five 

 
42 2018 Vermont State Hazard Mitigation Plan, p. 59. 



2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan       September 2023   
   
 

93 
 

High hazard dams and one Significant Hazard dam in Vermont. 

• Non-federal, non-power dams are regulated by the Vermont Department of 

Environmental Conservation, (DEC). The DEC regulates approximately 41 High Hazard 

Dams and 110 Significant hazard dams in the state and a total of 14 state-owned dams 

in Chittenden County. 

 

This section does not address levee failure or the following structures which are not considered 

as dams under Vermont law, as they are not considered a significant hazard in Chittenden 

County: 

 

• Transportation infrastructure that impounds water only during storm events 

• Stormwater management structures – regulated by the Vermont Agency of Natural 

Resources (ANR) under 10 V.S.A. Chapter 47 

• Underground or elevated tanks regulated by ANR 

• Agricultural waste storage facilities – regulated by the Agency of Agriculture, Food, and 

Markets under 6 V.S.A. Chapter 215 

• Beaver dams 

 

Because dams represent a risk to public safety, they require ongoing maintenance, monitoring, 

safety inspections, and sometimes rehabilitation to continue safe service.  

 

Dams are classified according to their potential for impact to the population or property. 

 

• High – Dams that upon failure would cause probable loss of life or serious economic 

damage.  

• Significant – Dams that upon failure might cause loss of life or appreciable economic 

damage.  

• Low – Dams that upon failure would lead to no expected loss of life or significant economic 

damage. Special criteria: This classification includes dams that upon failure would cause 

damage only to the property of the dam owner. 

 

Table 4.1.1: Hazard Profile Summary for Dam Failure 

DAM FAILURE 

Assessment: 

[Unranked] 

Location Specific local locations  
Potential Cascading 

Effects 

Extent Low to Moderate • Rapid unexpected 

flooding downstream, 

resulting in loss of life 

and property damage 

• Devastating effects on 

water supply and 

power generation 

• Damage to homes, 

businesses, 

environmental assets, 

Duration Several minutes to several days  

Probability Low 

Seasonal 

Pattern 
No Seasonal pattern 

Speed of 

Onset 

There may be a sudden failure or one 

may occur slowly if there is 

infrastructure deterioration that goes 

unnoticed or regular assessments are 

not conducted 
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Warning 

Time 
Warning time can be minutes or hours 

and persons living in 

the flood inundation 

zone 

 Repetitive 

Loss 

Potentially, if there are previously 

damaged structures in the inundation 

area 

 

Location  

There is some discrepancy between national and state records documenting the number of 

dams and their classification in the planning area, primarily due to the difference in reporting 

requirements related to maximum storage volume for various dam regulatory agencies. The 

2017 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan (MJAHMP) noted that 

the Vermont ANR Dam Safety Program maintains an inventory of 1,240 dams (including 90 

ANR-owned dams) with impoundments greater than 500,000 cubic feet”43, which included forty-

one dams in Chittenden County. The plan also noted that, although no failures have occurred at 

these dams, failure of any of these dams could result in significant downstream flooding. 

 

The United States Army Corps of Engineers (USACE), National Inventory of Dams (NID) shows 

that there are a total of 14 dams in Chittenden County, with three classified as High hazard 

potential dams and five classified as Significant44.  

 

The hazard risk assessment in this section is based on the NID data. 

 

Table 4.1.2: High and Significant Hazard Potential Dams in Chittenden County45 

 

           Dam Name Ownership Authority Purpose Classification 

Clark Falls Dam 
Green Mountain Power 
Corporation 

Hydroelectric High 

Colchester Pond 
Winooski Valley Park 
District 

Recreation Significant 

Essex No. 19 Dam 
Green Mountain Power 
Corporation 

Hydroelectric Significant 

Indian Brook Reservoir Dam Town of Essex  High 

Lower Pond Dam 
[Privately-owned] [Not 

identified] 
Significant 

Mill Pond Dam [Privately-owned] Recreation Significant 

Peterson Dam 
Green Mountain Power 
Corporation 

Hydroelectric High 

Village at Dorset Park Pond 
#3 Dam 

Dorset Park Community 
Association 

Flood Risk 
Reduction 

Significant 

 
43 2017 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan, March 6, 2017; p. 65. 
44 National Inventory of Dams, https://nid.sec.usace.army.mil  
45 Ibid.  

https://nid.sec.usace.army.mil/
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Although the Essex No. 19 Dam is located within Chittenden County on the Winooski River, 

another dam location outside the county’s boundaries has the potential to impact the planning 

area. The Waterbury Reservoir dam, which is owned by the Vermont ANR, is located on Little 

River above its confluence with the Winooski River upriver from the Town of Bolton and is 

further discussed in the Bolton Jurisdictional Annex. The Waterbury Reservoir dam is classified 

as a High Hazard dam and has an Emergency Action Plan in place. 

 

Figure 4.1.1: National Inventory of Dams Locations in Chittenden County (indicated in 

yellow)46 

 

 
46 U.S. Army Corps of Engineers, National Inventory of Dams, 2021; Interactive Maps. Retrieved at: 
https://nid.sec.usace.army.mil/#/ 
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Figure 4.1.2:  National Inventory of Dams High Hazard Dam Locations in Chittenden 

County (indicated in yellow)47 

 
47 Ibid.  
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Figure 4.1.3:  National Inventory of Dams Significant Hazard Dam Locations in Chittenden 

County48 

The 2018 SHMP identifies two high-risk dam inundation areas within Chittenden County for 

which there is full or partial inundation mapping available: 

• Clarks Falls Dam, Lamoille River 

• Peterson Dam, Lamoille River 

Extent 

Both the NID and the state agencies that regulate dams use the same classification terminology 

to categorize the hazard potential of dams – high, significant, or low. The classification of each 

 
48 Ibid. 
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dam may change over time, as it is tied to how the failure of the dam may lead to loss of life and 

property downstream in the event of failure. Hazard classifications are not related to the 

physical condition or structural integrity of the dam (nor the probability of its failure), but strictly 

to the potential for adverse downstream effects from failure or mis-operation of the dam or 

facilities.  

 

Previous Occurrences 

 

Although dam failures are somewhat common occurrences in Vermont, there have been no 

significant occurrences within Chittenden County  since the 2017 plan.  

The 2018 SHMP provides a brief profile of dam failure within the Inundation Flooding and Fluvial 

Erosion section but does not separate dam failure events from previous incidents of flooding 

and fluvial erosion. 

In a report of the Vermont ANR of April 2008, updated in April 2014, 66 dam failures between 

1852 and 2014 that resulted in a substantial draining of the impoundment behind the dam are 

described. The list is based on information from Vermont DEC and identifies the dam’s name, 

town, date and time of failure, age of the dam, cause of failure, dam height, pond size, loss of 

life and additional remarks about the incident. Two significant events, neither occurring within 

Chittenden County, demonstrate the potential impacts from a dam failure” 

• In August 2011, the remnants of Tropical Storm Irene caused multiple dam failures in 

numerous locations, primarily due to embankment failure of earthen dams, overtopping, 

and piping. The combination of impacts from the storm resulted in a Federal Disaster 

Declaration (DR-4022-VT, declared on September 1, 2011). 

• The only confirmed loss of life related to dam failure was in an incident on February 11, 

1852, when a dam embankment carrying the new Bennington and Rutland Railroad 

failed along Paran Creek. According to the report, “all dams, bridges, structures” were 

reported destroyed downstream49. The four- to five-hour warning time was credited with 

preventing further loss of life. 

Probability of Future Occurrences  

Between the first documented dam failure in 1848 and 2017, dam failures have occurred within 

the United States on an average of nearly 10 failures a year, mostly linked to small dams that 

result in limited flooding and downstream impact50. Since 1980 when dam safety became a 

national priority, the annual average of dam failures has increased to 24; however, in 96 percent 

of dam failure events the resulting flooding does not result in deaths or significant property 

 
49 Vermont Agency of Natural Resources, “Dam Failures in Vermont: A Partial Listing”. Dated April 2008, 
updated April 2014: Retrieved at: 
https://legislature.vermont.gov/Documents/2016/WorkGroups/House%20Fish%20and%20Wildlife/Bills/H.
37/Witness%20Testimony/H.37~Rep.%20David%20Deen~Dam%20Failures%20in%20Vermont%20-
%20A%20Partial%20Listing%20-ANR~4-21-2015.pdf  
50 National Performance of Dams Program, Dept. of Civil & Environmental Engineering (NPDP-01 V1), 
Stanford University. September 2018; 
http://npdp.stanford.edu/sites/default/files/reports/npdp_dam_failure_summary_compilation_v1_2018.pdf  

https://legislature.vermont.gov/Documents/2016/WorkGroups/House%20Fish%20and%20Wildlife/Bills/H.37/Witness%20Testimony/H.37~Rep.%20David%20Deen~Dam%20Failures%20in%20Vermont%20-%20A%20Partial%20Listing%20-ANR~4-21-2015.pdf
https://legislature.vermont.gov/Documents/2016/WorkGroups/House%20Fish%20and%20Wildlife/Bills/H.37/Witness%20Testimony/H.37~Rep.%20David%20Deen~Dam%20Failures%20in%20Vermont%20-%20A%20Partial%20Listing%20-ANR~4-21-2015.pdf
https://legislature.vermont.gov/Documents/2016/WorkGroups/House%20Fish%20and%20Wildlife/Bills/H.37/Witness%20Testimony/H.37~Rep.%20David%20Deen~Dam%20Failures%20in%20Vermont%20-%20A%20Partial%20Listing%20-ANR~4-21-2015.pdf
http://npdp.stanford.edu/sites/default/files/reports/npdp_dam_failure_summary_compilation_v1_2018.pdf
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damage51. 

 

Within the state of Vermont, the ANR listing of incidents since 1852 documents 19 occurrences 

statewide since 2000, which would indicate a statewide return period of .90 percent, or slightly 

less than one incident per year. Because there is no data related to previous occurrences in 

Chittenden County, a return interval specific to the planning area cannot be calculated. 

 

Predicting the probability of dam failure within Chittenden County requires a more detailed, site-

specific engineering analysis for each dam in question since failure may result from hydrologic 

and hydraulic design limitations, or from geotechnical or operational factors. The 2018 SHMP 

noted that the DEC, Dam Safety Program was in the process of developing new dam breach 

analyses, flood mapping, and Emergency Action Plans for the three Winooski River Flood 

Control Dams (Waterbury, Wrightsville, and East Barre), which are large, high hazard dams 

owned by the State52. None of these dams are located within the geographic boundary of 

Chittenden County. 

 

In summary, dam failure is considered a low probability in Chittenden County given the 

number of existing safety measures and rigorous inspection reporting programs in place for dam 

oversight. The DEC and ANR require specific operation and maintenance procedures, as well 

as routine inspections and regularly updated emergency action plans for each of the major and 

state-regulated dams in the county. As such, future damage caused by dam failure and 

associated dollar losses are expected to be negligible – though the danger remains real and will 

continue to receive critical attention through the agencies’ dam safety programs. 

 

4.1.2 RISK ASSESSMENT 
 

While dams offer many benefits, they also can pose a risk to communities if not designed, 

operated, and maintained properly. In the event of a dam failure, the energy of the water stored 

behind even a small dam can cause loss of life and significant property damage if development 

exists downstream of the dam. Downstream properties may be quickly submerged in 

floodwaters and residents may become trapped by this rapidly rising water. The failure of dams 

has the potential to place large numbers of people and significant amounts of property in harm’s 

way. 

 

Dams are inspected by the dam owners and operators on a varied basis and a hazard 

classification is assigned. Dams owned by Green Mountain Power are required by their permit 

from the Federal Energy Regulatory Commission to be inspected and maintained annually, and 

to update emergency action plans, communicate with emergency response organizations of 

municipalities located downstream of each dam, and maintain and periodically update 

inundation maps. 

 
51 Ibid. 
52 2018 Vermont State Hazard Mitigation Plan, p. 60. 
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Due to the lack of specific data on dam failure probability or inundation zones available at the 

time of this update, the potential risk to critical facilities and existing buildings and infrastructure 

was not estimated for this update of the Plan.  

 

People 

 

Within at least the past 90 years, there has been no record of loss of life related to one of these 

events. Nevertheless, dam failures within Chittenden County or outside the county could impact 

county municipalities and threaten loss of life. 

 

Persons living within the dam inundation areas may be affected by dam failure if there is little to 

no advance warning that would allow them to evacuate in a timely fashion. Because many dams 

are used for recreational purposes and are located adjacent to parks and other open spaces 

where visitors may gather, dam failure may affect those who do not live nearby but who enjoy 

visiting the recreational amenities. 

 

Built Environment, Community Lifelines and Assets 

 

Dams of any age can fail; however, many dam structures, constructed of earth, timber, stone, 

concrete, or combinations thereof, are over 50 years old and have not been consistently 

maintained during their useful life. Frequently the dams serve a function of holding back water 

that could damage or destroy critical infrastructure such as roads, bridges, and culverts, but also 

have the potential to impact homes, businesses, farms, parks, cultural and historical assets, and 

greenspace. Any or all of these may be damaged during a dam failure. 

 

Hydroelectric facilities, water supply sources, water distribution systems, and wastewater 

treatment systems are also at risk for flood damage resulting from dam failure. These critical 

facilities are often located in floodplains. The Source Protection Plans (SPP) required by public 

water systems should address risks, provide mitigation strategies, and contain contingency 

plans for water source problems, including floods. 

 

Green Mountain Power, which owns several of the dams on the Winooski River, maintains 

maps of areas that would be inundated in a dam failure, and the state has similar maps for 

state-owned dams, both in Chittenden County and upstream on the Winooski River. 

 

Natural Environment 

 

The natural environment comprises open spaces and other resources that may also include the 

built environment, such as parks that encompass trees or waterways. The natural environment 

would be affected by dam failure if trees are damaged or there is soil erosion as a result of 

heavy water overflow. Agricultural lands, while developed, may include shrubbery, water 

sources, crops, or livestock. 

 

Economy 
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Failure of dams may result in catastrophic localized damage to homes, businesses, and other 

properties. Vulnerability to dam failure is contingent on dam operations planning and the nature 

of downstream development. Depending on the elevation and storage volume of the 

impoundment, the amount of water released could impact businesses located within the 

inundation area. Nearby commercial establishments, including those of persons who manage a 

home-based business, may be affected. 

 

Hazard Risk Summary 

Dam failure hazard risk was not rank by participating municipalities as part of the 2022 plan 

update process. 53 

 

4.1.3 VULNERABILITY ANALYSIS 

 
Historical  

 

Due to the lack of specific data related to previous dam failure events in the planning area, it is 

difficult to identify the exact exposure of the population, property, economy, or environment 

related to this hazard. Enhanced coordination in the future between emergency managers and 

dam owners and operators, the United States Army Corps of Engineers (USACE), and Vermont 

DEC and ANR, will improve the availability of critical data and information, including inundation 

mapping, necessary to quantify potential vulnerability and identify appropriate mitigation actions. 

Scenario 

 

Due to the lack of availability of specific data on dam failure probability or inundation zones, the 

potential vulnerability to critical facilities and existing buildings and infrastructure was not 

estimated for this revision of the Plan. Site-specific dam emergency action plans and inundation 

mapping that could be available in the next planning cycle should be reviewed to identify 

potential exposure of population and property. Future hazard exercises could be developed to 

aid in quantifying vulnerability specific to individual dams. 

Future Population and Development Trends 

A comprehensive discussion of potential impacts of future population growth and development 

to all hazards is presented in Section 4, Base Plan. Planned development that occurs within 

dam inundation zones should be monitored during the next planning cycle to identify potential 

impacts related to dam failure. 

Public Input 

 
53 Due to minimal data and information related to previous occurrences and extent, Dam Failure was not 
ranked by the jurisdictions for hazard risk for this Plan update but will be included in the all-hazards 
ranking in the next update. 
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A Public Hazard Survey made available to the public during the planning process indicated that 

approximately 1.27 percent of the more than 200 survey respondent households had directly 

experienced dam failure within the previous five years, but 71.5 percent were not concerned 

about future dam failure. On a ranking of the most important community assets, survey 

responders were most concerned about local government facilities. 

Opportunities for Mitigation 

In recent years, FEMA has recognized the need to address the high level of vulnerability of 

dams in recognition of the nation’s overall infrastructure deterioration. Concern about the safety 

of dams and potentially affected communities led to the development of the National Dam 

Safety Program/High Hazard Potential Dam Grant Program, that may be utilized for eligible 

mitigation projects. Individual municipalities may wish to consider this potential funding source 

for improving the security of dams deemed to be at high or significant risk.  

Table 4.1.4: National Dam Safety Program/High Hazard Potential Dam Grant Program 

The Vermont Department of Environmental Conservation (DEC) serves as the state’s Dam Safety 

Agency, working in partnership with federal agencies and other stakeholders under the National Dam 

Safety Program to encourage and promote the establishment and maintenance of effective federal and 

state dam safety programs to reduce the risk to human life, property, and the environment.  

 

For the purposes of the HHPD program, all dam risk includes the incremental risk, non-breach risk, 

and residual risk associated with each eligible high hazard potential dam, as well as the reason(s) the 

state has determined the dam is an eligible high hazard potential dam. 

 

The High Hazard Potential is a classification standard for any dam whose failure or mis-operation will 

cause loss of human life and significant property destruction. There are 11 dams ranked as Significant 

hazard, and three ranked as High hazard in the Chittenden County planning area. 

 

For the purpose of the HHPD program, all dam risk includes the incremental risk, non-breach risk, and 

residual risk associated with each eligible high hazard potential dam, as well as the reason(s) the state 

has determined the dam is an eligible high hazard potential dam. To be eligible for the HHPD grant, 

the high hazard dam must have an emergency action plan approved by the oversight agency, and the 

dam must fail to meet minimum dam safety standards of the state and pose an unacceptable risk to 

the public. 

 

Funding from the HHPD program provides technical, planning, design and construction assistance for 

eligible rehabilitation activities that reduce dam risk and increase community preparedness.  

 

Objectives of the program include: 

 

1.  Provide financial assistance for repair, removal, or rehabilitation of eligible high hazard potential 

dams. 

2. Protect the federal investment by requiring operation and maintenance of the project for the 50-year 

period following completion of rehabilitation. 

3. Encourage state, local, and territorial governments to consider all dam risk in state and local 

mitigation planning. 
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4. Promote community preparedness by requiring recipients to develop and implement floodplain 

management plans that address potential measures, practices, and policies to reduce loss of life, 

injuries, damage to property and facilities, public expenditures, and other adverse effects of flooding in 

the area impacted by the project; plans for flood fighting and evacuation; and public education and 

awareness of flood risks. 

5.  Reduce the potential consequences to life and property of high hazard potential dam incidents. 

6. Incentivize states to incorporate risk-informed analysis and decision making into their dam safety 

practice. 

7. Reduce the overall number of high hazard potential dams that pose an unacceptable risk to the 

public. 

8. Promote a program of Emergency Action Plan (EAP) implementation, compliance, and exercise for 

high hazard potential dams. 

9. Reduce costs associated with dam rehabilitation through the deployment of innovative solutions and 

technologies. 

 

Eligible activities include the repair, removal, or rehabilitation of eligible high hazard potential dams. 

For the purposes of the HHPD Grant Program, rehabilitation means the repair, replacement, 

reconstruction, or removal of a dam that is carried out to meet applicable state dam safety and security 

standards.  

  

The HHPD grant period of performance is 36 months from the date of the award. 

 

Specific Criteria for the HHPD grant program are provided in the publication FEMA Policy 104-

008-7 

 

Factors for Consideration in the Next Planning Cycle 

Future monitoring, evaluating, and updating of this plan should consider the following factors 

related to dam failure, as well as other information from the Vermont SHMP updates: 

 

• Have dam failure events occurred within the planning area since adoption of the 2022 

MJAHMP? 

• Did dam failure events take place in areas outside of the planning area that impacted the 

planning area by virtue of their being located upstream of the planning area? 

• Has any new scientific research or methodology changed the ability to predict dam failure 

events or assess risk and vulnerability? 

• Has there been significant change in the population, built environment, natural environment, 

or economy that could affect the risk or vulnerability to dam failure? 

• Is there new evidence related to the impacts of climate change that could affect the level of 

risk or vulnerability in relation to dam failure? 
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SECTION 4.2 Extreme Temperatures (Extreme Cold and Extreme Heat) 

 
2022 HMP Update 

The 2022 plan update continued to incorporate formatting changes and analyses implemented in the 

2017 plan. These changes include, but are not limited to: 

• The Extreme Temperatures hazard was reexamined, and a new analysis performed. 

• Refreshing the hazard profiles for Extreme Cold and Extreme Heat. 

• Determining the number of hazard events and losses by jurisdiction using National Centers for 

Environmental Information (NCEI) and other data sources where available. 

• Updating the previous occurrences. 

• Updating the assessment of risk by jurisdiction based on new data. 

• Ranking the hazard by jurisdiction using the methodology described in Section 4, Base Plan. 

• Reformatting sections to improve clarity and, as available and appropriate, incorporate new 

maps and imagery. 

 
Extreme Temperatures Overall Vulnerability 

Definition, Key Terms, and Overview 

Low 

Extreme Cold-Although no specific definition exists for Extreme Cold, the 

following are characteristics of an Extreme Cold event in Vermont: 

• Temperatures at or below zero degrees for an extended period. Note 

that Extreme Cold events are usually part of winter storms but can 

occur during anytime of the year and have devastating effect on the 

state’s agricultural production. 

• National Weather Service (NWS) Extreme Cold Warnings are issued 

when apparent temperatures (wind chill or ambient temperatures) 

reach -30 degrees Fahrenheit or colder. NWS Cold Advisories are 

issued when apparent temperatures reach between -20 and -29 

degrees Fahrenheit. 

Extreme Heat-Temperatures that hover 10 degrees or more above the average 

high temperature for the region and last for several weeks are defined as 

extreme heat.  

• Local Officials need to look at extended duration events and impacts on 

their community for their own decision-making criteria. NWS Extreme 

Heat Warnings are issued when apparent temperatures (Heat Index) 

reach 105 degrees. 

Frequency Probability Potential Magnitude 

Low Low 
Injuries/Deaths Infrastructure Environment 

Moderate Moderate Moderate 

 
 

4.2.1 HAZARD PROFILE 

   

Heat is one of the leading weather-related killers in the United States, despite the ability to 

prevent or reduce the risk of heat exhaustion and heat stroke through outreach and 
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intervention54. Similarly, extremely cold temperatures have resulted in lives lost and damage to 

infrastructure.  

 

Other natural hazards such as floods and severe winter weather occur more frequently in 

Chittenden County and serve to overshadow extreme temperature in consideration for hazard 

mitigation planning; however, its effects can have devastating consequences, especially to 

people. Based on previous occurrences and the threat to the population, this section profiles the 

hazard and provides justification for a minimal vulnerability assessment. This section also 

emphasizes the role of preparedness education and early warning in reducing the threat to 

humans from extreme temperatures. 

 

Extreme Cold 

 

Every winter, extremely cold air affects multiple parts of the country and impacts millions of people. 

Cold arctic air joining together with brisk winds leads to dangerously cold wind chill values. People 

exposed to extreme cold are susceptible to frostbite in a matter of minutes. Areas of the body most 

prone to frostbite are uncovered skin and extremities, such as hands and feet. Hypothermia is 

another threat during extreme cold, occurring when the body loses heat faster than it can be 

produced. 

 

Cold weather can also affect crops, especially in late spring or early fall, when cold air outbreaks 

can damage or kill produce for farmers, as well as residential plants and flowers. A freeze 

occurs when the temperature drops below 32 degrees Fahrenheit (F). Freezes and their effects 

are significant during the growing season. Plant species have different tolerances to cold 

temperatures.  

Extreme Heat 

 

Atmospheric variables can affect the impacts of extreme heat. Humid conditions add to human 

discomfort with high temperatures and can increase the adverse effects of prolonged exposure to 

high temperatures. Additionally, extended periods of hot weather in combination with a lack of 

rainfall and dry conditions can lead to drought or wildfires and resulting impacts to crops and 

livestock, and indirectly, the economy. 

 

The relationship between heat and humidity is best explained through the Heat Index Chart, 

developed by the National Weather Service (NWS) as a means of portraying how the combined 

threat of heat and humidity impact people.  

 

Table 4.2.1: Hazard Profile Summary for Extreme Temperatures 

 

 
54 EPA’s Excessive Heat Events Guidebook at: www.epa.gov/heatisland/about/pdf/EHEguide_final.pdf). 

http://www.epa.gov/heatisland/about/pdf/EHEguide_final.pdf
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Extreme 

Temperatures 

(Including Extreme 

Cold and Extreme 

Heat) – LOW RISK 

Location Jurisdiction-wide Potential Cascading Effects 

Extent 

Mild to severe 

Damage to property, 

turf, wildlife, urban forest 

• Power/utility outages (No heat) 

• Traffic/roadway damage or 
closures 

• High demand on healthcare 
system 

• Responder health 

• Delay in delivery of services 

• Redirect industry/government 
assets (people/equipment) 

• Loss of Revenue 

Duration Several hours to days  

Probability High 

Seasonal Pattern 
Seasonal temperature 

peaks 

Speed of Onset Slow to Rapid 

Warning Time Hours to days 

Repetitive Loss N/A 

 

Location 

 

Extreme temperatures (heat and cold) are not a hazard with a defined geographic boundary. All 

areas of Chittenden County are subject to extreme temperature hazards, although areas at 

higher elevations may experience temperatures a few degrees colder, on average, than the 

lower elevations. Extreme Cold can occur as a singularly cold day or as an extended period.  

 

Extent 

Extreme Cold 

 

The National Weather Service office at Burlington International Airport tracks extreme cold events. 

 

Table 4.2.2.  Lowest Recorded Temperatures at Burlington International Airport, South 

Burlington (1884-2021)55 

Date(s) Temperature 

Feb. 12th, 1979 
-30 degrees 

Jan. 15th, 1957 

Jan. 27th, 1994 
-29 degrees 

Dec. 29th & 30th, 1933 

Feb. 9th, 1934 
-28 degrees 

Feb. 1st, 1920 

Feb. 7th, 1993 

-27 degrees 

Jan. 4th, 1981 

Feb. 11th, 1979 

Jan. 11th, 1968 

Jan. 31st, 2020 

Feb. 5th, 2008 

 
55 National Weather Service, Burlington International Airport, South Burlington. Retrieved at: 
https://www.weather.gov/btv/climate  

https://www.weather.gov/btv/climate
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Table 4.2.3. Number of Consecutive Days Minimum Temperatures Below or Equal to Zero 

at Burlington International Airport, South Burlington (1884-2021)56 

Rank  
Run Length 

(days)  
Ending Date  

1 12 2/20/1979 

2 11 1/18/1981 

3 11 1/22/1920 

4 10 12/30/1989 

5 10 2/21/1967 

6 10 1/9/1970 

7 10 1/14/1968 

8 9 1/23/1994 

9 9 2/10/1974 

10 9 2/18/1968 

11 9 2/18/1956 

12 9 2/11/1948 

13 9 2/1/1935 

14 9 2/10/1934 

15 8 1/9/1996 

16 8 1/6/1981 

17 8 2/26/1959  

18 8 3/1/1907  

19 8 1/14/1884  

20* 7 1/31/2007  

*Value also occurred in one or more previous years.  

**Period of record 1/1/1884 to 2/11/20 

 

The information that can be extrapolated from available data shows that in areas normally cooler 

than the rest of the United States during the hot summer month of August, the climate has changed 

so that now those Northern areas are becoming hotter. This, in turn, affects people living there by 

causing cooling issues in homes that were not built with central or window air conditioners. This 

increase in heat can also affect crops or livestock in the region by evaporating the water source 

used to hydrate them and causing body temperatures in livestock to rise higher than safe levels. 

This also affects the water supply for the crops by removing the moisture from the soil and causing 

drought or drought-like conditions that if prolonged can cause long term damage to the economy. 

 

 

 

 
56 National Weather Service, Burlington International Airport, South Burlington. Retrieved at: 
https://www.weather.gov/btv/climate 

https://www.weather.gov/btv/climate
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Table 4.2.4.  Average monthly temperatures, Burlington Int’l Airport at South Burlington57 

 

Average monthly temperatures, Burlington Int’l Airport @ South Burlington 

  January February March April  May  June 

Average 
high in °F 

27 21 40 55 67 76 

Average low 
in °F 

10 13 22 35 45 55 

  July August September October November December 

Average 
high in °F 

81 79 70 57 46 33 

Average low 
in °F 

60 58 51 39 31 19 

 

Extreme cold has a wide range of extent and severity markers and characteristics. The National 

Weather Service Issues Extreme Cold Warnings when the temperature feels like it is -30 

degrees Fahrenheit or colder across a wide area for a period of at least several hours. When 

possible, these advisories are issued a day or two in advance of the onset of the conditions.  

  

Perhaps the most common extent/severity marker for extreme cold is the Wind Chill scale. The 

National Weather Service’s methodology for determining wind chill uses wind speed and actual 

temperature. While wind chill is not necessarily related to extreme cold as a single cause, the 

advisory system that the NWS currently uses relies on wind chill to relay warning and advisory 

information to the public. Extreme cold severity is a function of wind chill and other factors, such 

as precipitation amount (rain, sleet, ice, and/or snow).  

 
57 National Weather Service, Burlington International Airport, South Burlington. Retrieved at: 
https://www.weather.gov/btv/climate 

https://www.weather.gov/btv/climate
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Figure 4.2.1:  NWS Windchill Chart58 
 

Extreme Heat 

 

Extreme heat episodes do occur in Chittenden County, but rarely exceed a high of 100 degrees. 

Table 4.2.5.  Highest recorded temperatures at Burlington Int’l Airport at So. Burlington 

(1884-2021)59 

Highest recorded temperatures at Burlington 
Int'l Airport at So. Burlington 1884-2021 

Highest   

101 Degrees Aug. 11th, 1944 

100 Degrees 

Jul. 14th, 1995 

Jun. 19th, 1995 

Jul. 3rd, 1911 

99 Degrees 

Aug. 9th, 2001 

Jul. 20th, 1977 

Aug. 2nd, 1975 

Jul. 18th, 1953 

 
58   National Weather Service, Burlington International Airport, South Burlington. Retrieved at: 
https://www.weather.gov/btv/climate  
59 National Weather Service, Burlington International Airport, South Burlington. Retrieved at: 
https://www.weather.gov/btv/climate 

https://www.weather.gov/btv/climate
https://www.weather.gov/btv/climate
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Highest recorded temperatures at Burlington 
Int'l Airport at So. Burlington 1884-2021 

98 Degrees 

Jul. 19th, 2013 

Sept. 9th, 2002 

Aug. 1st, 1975 

Jul. 29th, 1949 

Jul. 3rd, 1966 

Jul. 27th, 1949 

Jul. 8th, 1921 

Aug. 1st, 1917 

Jul. 4th & 5th, 1911 

 

Table 4.2.6. Maximum Five-Day Mean Maximum Temperatures Recorded at Burlington 

International Airport at South Burlington (1884-2021)60 

Rank Value Ending Date  Missing Days 

1 96.2 7/6/1911 0 

2 96.0 8/15/1944 0 

3 95.6 7/30/1949 0 

- 95.6 8/14/1944 0 

5 95.4 8/17/1944 0 

6 95.2 7/29/1963 0 

- 95.2 7/5/1911 0 

8 95.0 8/16/1944 0 

9 94.4 7/28/1963 0 

10 94.2 8/10/2001 0 

Last value also occurred in one or more previous years 

Period of record 12/01/1883 to 02/11/2016 

 

Despite the lack of data outside of that collected at the National Weather Service station, the 

Chittenden County Regional Planning Commission (CCRPC) and its member municipalities 

recognize the damage that has been and could be caused by this hazard and therefore have 

included it in this MJAHMP.  

Health planners have begun to look at the relative vulnerability of a municipality’s residents to heat-

related illnesses. In May 2016 the Vermont Department of Health (VDH), Vermont Climate & Health 

Program, issued a report entitled: Heat Vulnerability in Vermont: Local Indicators of Heat Illness 

Risk. The report’s introduction notes as follows:  

 
60   National Weather Service, Burlington International Airport, South Burlington. Retrieved at: 
https://www.weather.gov/btv/climate  

https://www.weather.gov/btv/climate
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“Vermonters are at greater risk for serious heat-related illnesses, and even death, when the 

statewide average temperature reaches 87°F or hotter.” 

To better understand the geographic variability of heat illness risk within Vermont, the Health 

Department has developed a heat vulnerability index. The heat vulnerability index uses state and 

federal data sources to quantify the risk for heat-related illness at the town/city level in Vermont. 

Indicators are mapped individually, combined into index indicators for six different categories of risk, 

and further combined to provide a composite heat vulnerability index. Six types of risk indicators 

were used - population, socioeconomic, health, environmental, acclimation, and historic heat 

emergencies.  

Overall, the county, as a whole, was less vulnerable compared to the statewide average with 

thirteen of the county’s municipalities having an index greater than 1.5 standard deviations lower; 

four communities having an index greater than 0.5 to 1.5 standard deviations lower; and only the 

urban communities of Burlington and Winooski having an average vulnerability of +0.5 to -0.5 

standard deviations. These two communities score relatively poorly on the Socioeconomic 

Vulnerability as, according to VDH, for example, “older adults living alone, those with less education, 

and those with fewer economic resources are often less able to find relief during summer heat 

events. “ 

 The National Weather Service (NWS) issues a range of watches and warnings associated with 

extreme heat:  

  

• Excessive Heat Outlook: when the potential exists for an excessive heat event in the 

next three to seven days. An outlook is used to indicate that a heat event may develop. It 

is intended to provide information to those who need considerable lead time to prepare for 

the event, such as public utilities, emergency management and public health officials. 

• Excessive Heat Watch: when conditions are favorable for an excessive heat event in the 

next 12 to 48 hours. A watch is used when the risk of a heat wave has increased, but its 

occurrence and timing is still uncertain. It is intended to provide enough lead time so those 

who need to set plans in motion can do so, such as establish individual community 

excessive heat mitigation plans. 

• Excessive Heat Warning/Advisory: when an excessive heat event is expected in the 

next 36 hours. These products are issued when an excessive heat event is occurring, is 

imminent, or has a very high probability of occurrence. The warning is used for conditions 

posing a threat to life or property. An advisory is for less serious conditions that cause 

significant discomfort or inconvenience and, if caution is not taken, could lead to a threat 

to life and/or property.  

  

The NWS also developed the Heat Index (HI), sometimes referred to as the "apparent 

temperature". The HI, given in degrees Fahrenheit (F), is a measure of how hot it really feels 

when relative humidity (RH) is added to the actual air temperature. To find the HI, NWS uses 

the Heat Index Chart. As an example, if the air temperature is 96 degrees F  and the RH is 65 

percent , the HI - or how hot it really feels - is 121 degrees F.. 
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Since HI values were devised for shady, light wind conditions, exposure to full sunshine can 

increase HI values by up to 15 degrees F. Also, strong winds, particularly with very hot, dry air, 

can be extremely hazardous. The exposure categories associated with the Heat Index identify 

specific health and medical issues associated with the apparent temperatures. 

 

 
 

Figure 4.2.2:  NOAA’s National Weather Service Heat Index.61 
  
When extreme heat occurs or is forecast to occur, the NWS issues heat advisories based on 

heat indices; these advisories are issued through the media and the Emergency Alert System. 

The NWS provides assistance to state and local health officials in preparing civil emergency 

messages for severe heat waves, in addition to preparing special weather statements that 

define who is most at risk, safety rules, and the expected severity of the situation. The NWS 

also aids state and local authorities with issuing warnings and survival tips.  

 

Previous Occurrences  

The National Oceanic and Atmospheric Administration’s (NOAA), National Centers for 

Environmental Information (NCEI) documents extreme temperatures events for Chittenden 

County in its Storm Events Database. They occurred throughout the planning region but vary 

widely in terms of location, magnitude, and impact. Where possible, NCEI tracks reports 

separately by impacted jurisdiction, although it is not always possible to track damage below a 

county or city level. From 1950 to 2021, there have been at least 57 extreme temperature event 

reports recorded by the NCEI for Chittenden County. Approximately $850,000 in crop damage 

and no  property damage was recorded for these events, though other damages have 

 
61  National Weather Service, Burlington International Airport, South Burlington. Retrieved at: 
https://www.weather.gov/btv/climate  

https://www.weather.gov/btv/climate
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undoubtedly occurred as an indirect result of the hazard. In addition, there were thirteen 

fatalities recorded. Additionally, there have been 3 heat deaths on 7/1/2018.  

• July 1, 2018: A dangerous heat wave, one of which that likely hasn't impacted 

the North Country in decades occurred between June 30th and July 5th. High 

temperatures exceeded 90 degrees for at least 5 of the six days in many locations were 

above 85 degrees for 7 days. Heat indices, the combination of temperature and 

humidity, were recorded in the 100 to 110 range considered excessive and very 

dangerous. A substantial increase in hospitalizations occurred due to the excessive heat 

and duration and at least 4 deaths were attributed to the heat. Burlington VT witnessed 

the warmest 5 and 6 Day Consecutive stretch since records have been kept in 1892. 

Also, the ALL-TIME warmest minimum temperature was recorded on July 2nd of 80 

degrees, breaking the old record of 78 degrees. High temperatures in the upper 80s to 

upper 90s with dewpoints in the 60s and 70s created dangerous heat indices in the 95 to 

110 degree range between June 30th and July 5th. Three fatalities were reported in 

official state health department records. A 79-year-old female in Essex Junction, 57-

year-old female in Milton, and 71-year-old male all died in their places of residence from 

Hyperthermia. Increased hospitalization visits also occurred due to the dangerous heat. 

 Table 4.2.7a. NCEI Extreme Cold/Wind Chill Events in Chittenden County 1950-202162 

 

 
62 National Oceanic and Atmospheric Administration (NOOA), National Center for Environmental 
Information (NCEI), Storm Database for January 1, 1950 to May 31, 2021.   

Location Date Type Inj  Dth PrD CD 

EASTERN 
CHITTENDEN 
(ZONE) 

01/25/2007 Extreme 
Cold/wind 
Chill 

0 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

01/25/2007 Extreme 
Cold/wind 
Chill 

0 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

03/06/2007 Extreme 
Cold/wind 
Chill 

0 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

03/06/2007 Extreme 
Cold/wind 
Chill 

0 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

03/09/2007 Extreme 
Cold/wind 
Chill 

0 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

03/09/2007 Extreme 
Cold/wind 
Chill 

0 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

01/14/2009 Extreme 
Cold/wind 
Chill 

0 0 0 0 
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Table 4.2.7b. NCEI Cold/Wind Chill Events in Chittenden County 1950-202163 

Location Date Type Inj  Dth PrD CD 

WESTERN 
CHITTENDEN 
(ZONE) 

01/06/1996 Cold/wind 
Chill 

00:00 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

01/17/1997 Cold/wind 
Chill 

00:00 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

01/19/1997 Cold/wind 
Chill 

00:00 0 0 0 

CHITTENDEN 
(ZONE) 

12/30/1998 Cold/wind 
Chill 

00:00 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

01/13/2004 Cold/wind 
Chill 

18:00 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

01/15/2004 Cold/wind 
Chill 

12:00 0 100.000
  

0 

EASTERN 
CHITTENDEN 
(ZONE) 

01/15/2004 Cold/wind 
Chill 

12:00 0 0 0 

 
63 National Oceanic and Atmospheric Administration (NOOA), National Center for Environmental 
Information (NCEI), Storm Database for January 1, 1950 to May 31, 2021.   

WESTERN 
CHITTENDEN 
(ZONE) 

01/14/2009 Extreme 
Cold/wind 
Chill 

0 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

01/07/2015 Extreme 
Cold/wind 
Chill 

0 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

01/07/2015 Extreme 
Cold/wind 
Chill 

0 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

01/11/2022 Extreme 
Cold/wind 
Chill 

0 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

01/14/2022 Extreme 
Cold/wind 
Chill 

0 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

01/14/2022 Extreme 
Cold/wind 
Chill 

0 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

01/14/2022 Extreme 
Cold/wind 
Chill 

0 0 0 0 

Total 
  

0 0 0 0 
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WESTERN 
CHITTENDEN 
(ZONE) 

01/18/2005 Cold/wind 
Chill 

00:01 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

01/18/2005 Cold/wind 
Chill 

00:01 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

01/20/2005 Cold/wind 
Chill 

15:00 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

01/20/2005 Cold/wind 
Chill 

15:00 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

01/23/2005 Cold/wind 
Chill 

11:00 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

01/23/2005 Cold/wind 
Chill 

11:00 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

01/15/2006 Cold/wind 
Chill 

06:00 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

01/15/2006 Cold/wind 
Chill 

06:00 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

02/18/2006 Cold/wind 
Chill 

20:00 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

02/18/2006 Cold/wind 
Chill 

20:00 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

02/27/2006 Cold/wind 
Chill 

00:00 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

02/27/2006 Cold/wind 
Chill 

00:00 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

12/08/2008 Cold/wind 
Chill 

03:00 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

12/08/2008 Cold/wind 
Chill 

03:00 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

02/01/2015 Cold/wind 
Chill 

00:00 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

02/01/2015 Cold/wind 
Chill 

00:00 0 0 0 

Totals:    0 100,000 0 
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Table 4.2.7a. NCEI Extreme Heat Events in Chittenden County 1950-202164 

 

Location Date Type Inj Dth PD CD 

WESTERN 
CHITTENDEN 
(ZONE) 

01/18/1996 Heat 0 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

01/19/1996 Heat 0 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

01/27/1996 Heat 0 0 0 0 

CHITTENDEN 
(ZONE) 

12/07/1998 Heat 0 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

08/01/2006 Heat 0 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

08/01/2006 Heat 0 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

07/21/2011 Heat 0 0 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

03/17/2012 Heat 0 0 0 500,000 

WESTERN 
CHITTENDEN 
(ZONE) 

03/17/2012 Heat 0 0 0 250,000 

WESTERN 
CHITTENDEN 
(ZONE) 

07/01/2018 Heat 0 3 0 0 

EASTERN 
CHITTENDEN 
(ZONE) 

07/01/2018 Heat 0 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

05/27/2020 Heat 0 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

06/18/2020 Heat 0 0 0 0 

WESTERN 
CHITTENDEN 
(ZONE) 

07/07/2020 Heat 0 0 0 0 

Total    3 0 750,000 

 
64 National Oceanic and Atmospheric Administration (NOOA), National Center for Environmental 
Information (NCEI), Storm Database for January 1, 1950 to May 31, 2021.   
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Probability of Future Occurrence 

The future incidence of extreme temperatures is highly unpredictable and may be localized, 

which makes it difficult to assess the probability of a future occurrence. Some form of extreme 

temperature typically impacts the Chittenden County region annually. As a result, while the 

future probability of some type of extreme temperature may be estimated as High, the exact 

severity or manifestation of the hazard cannot be quantified at this time.  

 

 

 

4.2.2 RISK ASSESSMENT 

 

Community Assets at Risk 

While this hazard occurs with some regularity, it is not one with a significant history of causing 

damage or losses to property in Chittenden County. The risk of exposure and negative health 

impacts to people, animals, and agriculture are the greatest risk, with the risk to the loss of utility 

service (particularly electrical) also a consideration. Humans and animals can be injured or die 

from exposure to both extreme cold and extreme heat; agriculture can be damaged or 

destroyed by extremes in temperature, rending crops unusable. Utility systems may fail under 

strains of demand, resulting in increases in exposure of humans and animals to extreme 

temperatures, as facilities cannot provide regulated temperatures and climate. 

People 

The severity of extreme temperature on a community can be magnified to the degree they affect 

vulnerable populations, those that may require special assistance during such events who may 

not be able to protect themselves prior to an event or may not understand potential risks. These 

can include very young and elderly populations, those without transportation resources, or those 

in a lower socioeconomic group. Tourists and visitors to the area also have increased risk, as 

they are less familiar with the geography of the area and the typical means of warning residents 

regarding dangerous conditions.  

 

Health risks from extreme heat include sunburn, dehydration, heat cramps, heat exhaustion, 

and heat stroke. Heat disorders generally result from a reduction or collapse of the body’s ability 

to cool itself by circulatory changes and sweating, or a chemical (salt) imbalance caused by too 

much sweating. When the body cannot cool itself, or when it cannot compensate for fluids and 

salt lost through perspiration, the temperature of the body’s inner core begins to rise, and heat- 

related illness may develop. All other factors being equal, the severity of heat disorders tends to 

increase with age. Heat cramps in a 17-year-old may be heat exhaustion in someone who is 40, 

and heat stroke in a person over 60.  Failure of cooling mechanisms places research, patients, 

and people at risk from prolonged exposure to extreme heat. 
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Table 4.2.8: Potential Health Hazards Associated with Heat with Heat65 

 

Category Heat Index Health Hazards 

Extreme Danger 
130 degrees Fahrenheit 

and Higher 

Heat stroke/ sunstroke is likely with continued 
exposure.  

 
Danger 

105 to 129 degrees 
Fahrenheit 

Sunstroke, muscle cramps, and/or heat 
exhaustion with prolonged exposure and/or 
physical activity.  

Extreme Caution 
90 to 105 degrees 

Fahrenheit 

Sunstroke, muscle cramps, and/or heat 
exhaustion with prolonged exposure and/or 
physical activity.  

Caution 
80 to 90 degrees 

Fahrenheit 

Fatigue possible with prolonged exposure 
and/or physical activity.  

 

Failure of cooling mechanisms places research, patients, and people at risk from prolonged 

exposure to extreme heat.  

Extreme cold can also have significant impacts on people. Hypothermia is most likely at very 

cold temperatures but can occur at higher temperatures (above 40 degrees Fahrenheit) if the 

person exposed is also wet from rain, sweat, or submersion. Warning signs of hypothermia 

include shivering, exhaustion, confusion, fumbling hands, memory loss, slurred speech, or 

drowsiness. In infants, symptoms include bright red and cold skin and very low energy. A 

person with hypothermia should receive medical attention as soon as possible, as delays in 

medical treatment may result in death.  

Built Environment 

In addition to the effects that extreme temperatures can have on people, there are also potential 

effects to assets. Increases in the exterior temperature means that the utilities and processes by 

which interior spaces are controlled and conditioned must work harder to regulate those interior 

temperatures. This places an additional strain on existing utility systems, which can fail under 

the increased workload. 

 

Community Lifelines  

 

Quantitative assessment of critical facilities for the extreme temperature risk was not feasible for 

this update. Even so, it is apparent that the infrastructure that supports critical facilities that 

make up Community Lifelines are at risk from extreme temperatures, as demands on generation 

and distribution networks may overtax the system and result in failure. Finally, not all critical 

facilities have redundant power sources and may not even be wired to accept a generator for 

auxiliary heat or cooling. Future plan updates should consider including a more comprehensive 

examination of critical facility vulnerability to extreme temperatures, including those that have 

emergency heating or cooling equipment and those that may be wired to receive portable 

equipment.  

 
65  
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A prolonged period of extremely cold temperatures can potentially cause significant impacts to 

providers of utilities, especially water and sewer services. Prolonged cold can result in pipe and 

water main breaks, which can cause severe damage. Cold weather resulted in a sprinkler 

system break at the University of Vermont in 2004, which caused $100,000 worth of damage. If 

a period of extreme cold is associated with power outages (after an ice storm, for example), 

Emergency Medical Services (EMS) may become strained as emergency responders try to 

relocate people who have no way to heat their homes. In early 2015, Chittenden County 

experienced several weeks of below freezing temperatures including several days below 0 

degrees Fahrenheit. Several municipalities incurred substantial damage in terms of labor and 

equipment costs to repair frozen and/or broken sewer and water pipes.  

Hazard Risk Ranking 

 

Each jurisdiction in the Planning Area conducted a risk analysis to consider impacts, 

consequences (including magnitude/severity), and probability of future occurrences to 

determine the Overall Risk Rating for extreme temperatures.  

 

Table 4.2.9: Extreme Temperatures Hazard Risk Rating Summary, All Municipalities 

 

JURISDICTION 
Sum - Impact/ 
Consequence 

Score 
Probability 

Total Risk 
Rating 
(Impact/ 

Consequences 
x Probability) 

Hazard 
Ranking 

Bolton 3 4 12 Low 

Buels Gore 3 2 6 Low 

Burlington 3 2 6 Low 

Charlotte 5 4 20 Medium 

Colchester     

Essex 2 4 8 Low 

Essex Junction 2 4 8 Low 

Hinesburg 3 4 12 Low 

Huntington 2 4 8 Low 

Jericho 4 4 16 Low 

Milton 3 4 12 Low 

Richmond 3 4 12 Low 

Shelburne 5 4 20 Medium 

South Burlington 3 4 12 Low 

St. George 1 4 4 Low 

Underhill 2 4 8 Low 

Westford 4 5 20 Medium 

Williston 7 4 28 Medium 

Winooski 9 4 36 Medium 

AVERAGE TOTAL RISK RATING SCORE 14.1 Low 
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The compilation of jurisdiction risk scores, along with consideration of the hazard profile and 

potential impacts and consequences, indicates that extreme temperatures is a medium-risk 

hazard for five municipalities, and a low-risk hazard for thirteen municipalities within the 

Planning Area. Consequently, a minimal vulnerability assessment is appropriate to identify the 

level of exposure to the municipalities within the Planning Area. 

 

4.2.3 VULNERABILITY ANALYSIS 
 

The entire planning area faces uniform susceptibility to the effects of extreme temperatures. 

General Exposure 

 

The exposure to extreme temperatures is primarily related to the impact on the population and 

direct economic loss if businesses are affected through temporary closures.  

 

Potential Impacts of Climate Change 

 

Climate change is projected to increase the frequency and intensity of extreme temperature 

events. Using global climate models and a high-resolution regional climate model, one study 

that investigated the link between extreme temperatures and global warming found a net 

increase in the number of days with environmental conditions that foster the development of 

extreme temperatures. This is true for much of the United States, including Chittenden County.  

 

Public Input Related to Extreme Temperatures  

 

A Public Hazard Survey made available to the public during the planning process indicated that 

approximately 0.84 percent of the more than 200 survey respondent households had directly 

experienced extreme temperatures within the previous five years. More than 66 percent were 

either slightly concerned or not concerned about impacts to people, businesses, or properties 

from extreme temperature events. On a ranking of the most important community assets, survey 

responders were most concerned about hospitals and other healthcare facilities, which have a 

moderately high risk to the impacts of extreme temperatures. 

Opportunities for Mitigation 

 

Preparedness and mitigation for extreme temperatures is more effective when a homeowner or 

business owner exercises personal initiative to take measures that protect his or her family 

members, employees, and property. Therefore, public education and awareness plays a 

significant role in such areas.  

Factors for Consideration in the Next Planning Cycle 

Future monitoring, evaluating, and updating of this plan should consider the following factors 

related to extreme temperature events as well as other information from the VT SHMP updates: 

 

• Have extreme temperature events occurred since adoption of this plan? 
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• Has any new scientific research or methodology changed the ability to predict extreme 

temperature weather events or assess risk and vulnerability? 

• Has there been any significant change in the population, built environment, community 

lifelines, natural environment, or economy that could affect the risk or vulnerability to 

extreme temperatures? 

• Is there any new evidence related to the impact of climate change that could affect the 

level of risk or vulnerability to extreme temperature events? 
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SECTION 4.3: FLOODING  

2022 MJAHMP Update 

The hazard was reviewed and a new analysis was performed: 

• Reformatted hazard profile to improve flow, clarity, and graphic presentation. 

• Updated previous occurrences for number of events and losses. 

• Updated risk assessment and vulnerability analysis. 

• Updated data sources and imagery, where available. 

• Moved fluvial erosion information to separate hazard section to highlight specific risks and 

vulnerabilities related to that hazard. 

• Reviewed and re-evaluated hazard ranking using methodology described in Section 4, Base 

Plan. 

 
 

Flooding Overall 
Vulnerability 

Definition, Key Terms, and Overview 

High 

Flood: an overflow of water onto normally dry land; the inundation of a normally 
dry area caused by rising water in an existing waterway -- a river, stream, or 
drainage ditch; ponding of water at or near the point where the rain fell. Flooding 
may last days or weeks and is a longer-term event than flash flooding. 
Flash Flood: A flood caused by heavy or excessive rainfall in a short period of 
time, generally less than six hours. Events are usually characterized by raging 
torrents after heavy rains that rip through riverbeds, urban streets, or mountain 
canyons sweeping everything before them. They can occur within minutes or 
hours of excessive rainfall, or even if no rain has fallen, such as after a levee or 
dam has failed, or after a sudden release of water by a debris or ice jam. 
Lakeshore Flood: the inundation of land areas along any of the lakes, including 
connecting lakes, over and above normal lake levels. This flooding may impact 
the immediate lakefront, bays, and interfaces between the lake and connecting 
waterways, such as rivers. 

Frequency Probability Potential Magnitude 

Medium High 
Injuries/Deaths Infrastructure Environment 

Low High Medium 

 
4.3.1  HAZARD PROFILE 

 

Flooding is a natural process that plays an important role in ecosystems by replenishing 

sediments and nutrients to soils that provide critical wildlife habitats; however, these benefits 

can become a serious threat in areas that have been substantially altered by human activity.  

Flooding is a coast-to-coast threat to life, property, infrastructure, and the environment in the 

United States and is one of the most frequent and costly natural disasters. Between 1980 and 

2021, 99 percent of the counties in the U.S. were impacted by a flood event. In addition, since 



2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan       September 2023   
   
 

123 
 

1980, flooding has resulted in almost $162 billion of damage in the U.S. and 624 deaths. Each 

flood event costs approximately $5 billion and occurs almost annually66. 

Floods cause two major types of damage: 

• Water damage from inundation 

• Erosion damage to property and infrastructure 

Inundation flooding, the rise of riverine or lake water levels, is a naturally occurring event that is 

ranked as the second most significant natural hazard in Vermont in the 2018 Vermont State 

Hazard Mitigation Plan (VT SHMP). The primary types of inundation flooding include riverine, 

flash floods, and lakeshore floods. For the purpose of this plan update, a flood event resulting 

from excessive precipitation may result in one of these three types of flooding: 

• Riverine floods - precipitation over a given river basin or body of water for a long period 

of time 

• Flash floods - the product of heavy, localized precipitation in a short time period over a 

given location. 

• Lakeshore floods – inundation of the lake shoreline and connecting waterways.  

 

Riverine flooding occurs when heavy rainfall causes relatively high water levels in rivers or 

creeks to overtop the bank onto normally dry land. This type of flood event has occurred 

frequently in Chittenden County and its impacts have contributed significantly to the cost of this 

type of disaster in terms of human hardship and economic loss. A flash flood is a rapid 

inundation of low-lying areas, caused by heavy rain associated with severe thunderstorms, 

tropical systems, or melting water from ice or snow flowing over ice sheets or snowfields. 

Although flash floods can occur when the volume of water in a stream, creek or river channel 

overtops its banks, flash floods can also occur far away from bodies of water. Outside of 

waterways, they typically occur when a large volume of water is unable to be absorbed into the 

soil or carried away by stormwater systems quickly enough. Riverine flooding is generally 

slower to occur than flash flooding and frequently takes time to recede. This exposure to water 

for an extended period can lead to significant property damage. 

Flash floods occur relatively frequently in the county and do not necessarily occur within 

floodplains. They could also result from a dam or levee failure within minutes or hours of heavy 

amounts of rainfall, or from a sudden release of water held by an ice jam. Most flash flooding is 

caused by slow-moving thunderstorms in a localized area or by heavy rains associated with 

hurricanes and tropical storms. Although flash flooding often occurs along mountain streams, it 

is also common in urbanized areas where more ground area is covered by impervious surfaces. 

Flash flood waters move at very high speeds and “walls” of water can reach heights of 10 to 20 

feet. Flash floods are the cause of most flood-related deaths, and the accompanying debris can 

uproot trees, roll boulders, and damage or destroy buildings, bridges, and roads. Flash 

Flooding, as opposed to riverine flooding with a gradual onset, causes the largest amount of 

damage to property and infrastructure. 

 
66 National Centers for Environmental Information, “Billion-Dollar Weather and Climate Disasters”. 
https://www.ncdc.noaa.gov/billions/summary-stats  

https://www.ncdc.noaa.gov/billions/summary-stats
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Lakeshore flooding in Chittenden County occurs when floodwaters move quickly towards Lake 

Champlain from areas within the lake basin that are comprised of steep mountain slopes and 

narrow river valleys. The Lake Champlain Basin has a relatively wet climate, averaging 37.5 

inches of precipitation throughout the year. Typically, more rain falls in the summer and autumn 

months and high-intensity storms are not uncommon with the effects of climate change 

beginning to be felt in the area. The intense rain events often result in flooding along river 

corridors and the shoreline of the lake. The Base Flood Elevation (BFE) of Lake Champlain 

established by the Federal Emergency Management Agency (FEMA) is 102.0 feet above sea 

level while flood stage established by the National Weather Service is 100 feet above sea 

level67. 

Two additional terms that relate to flooding characteristics are Urban Flooding and Alluvial 

Fan Flooding. Urban flooding occurs where man-made development has obstructed the natural 

flow of water and decreased the ability of natural groundcover to absorb and retain surface 

water runoff. Alluvial fan flooding can occur when inundation flooding impacts the surface of an 

alluvial fan or similar landform which originates at the apex and is characterized by high-velocity 

flows; active processes of erosion, sediment transport, and deposition; and unpredictable flow 

paths. Although flooding is the most common recurring hazard event in Vermont, data indicates 

that more than 75 percent of flood-related damages in the state, by dollars, are associated with 

fluvial erosion rather than inundation flooding68, because “bank-full” conditions within river 

channels can contribute to the deposition of sedimentation, causing a build-up of alluvial fan 

type floodplains that do impact the Planning Area through sedimentation. Fluvial erosion is 

addressed in Section 4.4 of this plan. 

According to the 2018 Vermont State Hazard Mitigation Plan (VT SHMP), inundation flooding 

typically follows, or is in combination with, one of the following events: 

• Rainfall: Significant precipitation from rainstorms, thunderstorms, or hurricane/tropical 

storms. This can result in riverine or flash flooding when a large amount of rain occurs 

over a short period of time. 

• Snowmelt: Rapidly warming temperatures lead to melted runoff, often exacerbated by 

heavy rainfall. The volume of water is based on snow depth and density. 

• Ice Jams: Water flow in rivers or streams is blocked by ice accumulation, causing a 

riverine back-up. Warming temperatures and heavy rain cause snow to melt rapidly and 

frozen rivers to swell, resulting in flooding. 

 

A late winter ice jam is caused by air temperatures rising above the freezing point which causes 

river ice to begin melting. On the undersurface of a river or lake, the action of turbulent flowing 

water causes a melt pattern. Eventually, if the ice cover is not subjected to a sudden increased 

flow, it may melt in place with little jamming or significant rise in water level. More likely, 

however, the ice may be moved and form ice jams. Additional rain and runoff from snowmelt in 

 
67 Lake Champlain Basin Program website. Retrieved at: https://www.lcbp.org/our-goals/thriving-
communities/flooding/  
68 2018 Vermont State Hazard Mitigation Plan, dated November 17, 2018, p. 55. 

https://www.lcbp.org/our-goals/thriving-communities/flooding/
https://www.lcbp.org/our-goals/thriving-communities/flooding/
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the spring also contributes to ice jam flooding. The increased flow raises the water level and 

may break ice loose from the banks. Because of the larger quantities of ice present, spring 

breakup jams are usually more destructive than jams that form as a result of water freezing in 

narrow stretches of rivers. Ice jams can break up and move downstream and reform, a process 

that may repeat itself several times. 

Winter and spring snow melt, occasionally exacerbated by ice jams, are a significant source of 

flooding. Much of this flooding is flash flooding, occurring within hours of a rainstorm or other 

event.  

Debris flows are not a specific type of flood, but a geological phenomenon that can impact 

flooding by producing masses of soil and fragmented rock that flow down a steep slope with 

heavy rainfall, and funnel into stream channels. Once combined with other objects, such as 

vegetative debris in their path, the resulting muddy and debris-laden deposit can exacerbate 

flood levels, property and infrastructure damage, and clean-up. Debris flows can be caused by 

natural processes such as decayed trees, broken tree limbs, logs, and abandoned beaver 

dams. 

Floodplains (Special Flood Hazard Areas) 

 
A floodplain is a flat land area adjacent to a river, creek or stream which is subject to periodic 

inundation by the body of water. In its most common usage, the floodplain most often refers to 

the area that is inundated by the “100-year” flood, or Special Flood Hazard Area (SFHA), the 

flood that has a 1 percent chance in any given year of being equaled or exceeded. Floodplains 

are made when floodwaters exceed the capacity of the main channel or escape the channel by 

eroding its banks. During inundation, silt drops from the retreating floodwater and, trapped by 

vegetation, tends to build up and level the floodplain surface. Buildup is greatest near the 

stream, forming natural levees in areas of stable banks. Floodplain deposits may show vertical 

size-graded stratification (sorting), tending to be coarser near the stream. The floodplain is an 

integral part of the stream system and is affected by the adjustments that the system makes to 

its sediment load and variable flow of water. 

Natural floodplains have multiple functions associated with the natural or relatively undisturbed 

floodplain that moderate flooding, maintain water quality, recharge groundwater, reduce erosion, 

redistribute sand and sediment, and provide fish and wildlife habitats.  
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Figure 4.3.1:  Characteristics of a Floodplain69 
 
A SFHA floodplain and other areas subject to flooding, include:  

 

• Areas subject to greater than the 1 percent annual chance flood, often referred to as the 

100-year flood  

• Areas subject to smaller, more frequent, or repetitive flooding  

• Areas subject to shallow flooding, stormwater flooding, or drainage problems that do not 

meet the National Flood Insurance Program (NFIP) mapping criteria (but where 20 

percent of flood insurance claims occur)  

• Areas affected by flood-related hazards, such as coastal and riverine erosion  

• Areas that will be flooded when future conditions are accounted for, such as sea level 

rise and upstream watershed development.70 

 

The topographic floodplain includes the hydrologic floodplain and higher floodplains up to a 

defined elevation that corresponds to a specific flood frequency.  

 
 

 
69 National Flood Insurance Program (NFIP) Guidebook, FEMA. 
70 “No Adverse Impact How-To Guide for Mitigation”, American Society of Floodplain Managers, July 
2013, Update 2016. 
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Figure 4.3.2:  Topographic and Hydrologic Features of a Floodplain71 
 
Some common examples of floodplains in Chittenden County include floodplains along major 

rivers, creeks and streams, and areas subject to flooding from ponding in low lying areas. 

Floodplains in the county are prone to relatively frequent flood inundation, due to high amounts 

of precipitation and subsequent run-off. When severe thunderstorms associated with hurricanes 

or tropical storms occur, they often result in floods in Chittenden County.  

 

River Corridors 

 

The area of land that a river accesses to meander and overtop its banks to release flood energy 

without excessive erosion is known as the River Corridor. The River Corridor is defined in 

Vermont statute as: 

 

The land area adjacent to a river that is required to accommodate the dimensions, slope, 

planform, and buffer of the naturally stable channel and that is necessary for the natural 

maintenance or natural restoration of a dynamic equilibrium condition, as that term is defined 

in section 1422 of this title, and for minimization of fluvial erosion hazards, as delineated by 

the Agency of Natural Resources in accordance with river corridor protection procedures72. 

 
 
 

 
71 U.S. EPA; https://cfpub.epa.gov/watertrain/moduleFrame.cfm?parent_object_id=637 
72 10 V.S.A. Section 1428; https://legislature.vermont.gov/statutes/section/10/032/00752 

https://cfpub.epa.gov/watertrain/moduleFrame.cfm?parent_object_id=637
https://legislature.vermont.gov/statutes/section/10/032/00752
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Figure 4.3.3: River Corridor Diagram73 

 
Actions can be taken by municipalities to add protective measures to the River Corridors and 

surrounding areas, including land use development regulations that provide a floodplain or 

water resources overlay district to safeguard public health and safety and protect natural 

geomorphological processes and ecosystems. Multiple municipalities in the county have flood 

overlay districts. 

 

Additional information about River Corridors is included in Section 4.4, Fluvial Erosion. 

 

According to the Chittenden County Flood Insurance Study, dated July 2011, flooding on rivers, 

lakes, and streams in Chittenden County can occur during any season of the year, and are 

usually the result of heavy rainfall, snowmelts, and ice jams, sometimes in combination. Floods 

in late summer and fall are usually the result of above-normal precipitation. Winter floods result 

from the occasional thaws. 

 

Flooding in Chittenden County is also frequently accompanied by trees, ice, and other debris 

being washed away and carried downstream to collect on bridges and other obstructions. If the 

 
73 Vermont Department of Environmental Conservation, Watershed Management Division, “Chittenden 
County Regional Planning Commission assisting municipalities with River Corridor planning”, May 23, 
2019; https://vtwatershedblog.com/2019/05/23/chittenden-county-regional-planning-commission-
assisting-municipalities-with-river-corridor-planning/ 

https://vtwatershedblog.com/2019/05/23/chittenden-county-regional-planning-commission-assisting-municipalities-with-river-corridor-planning/
https://vtwatershedblog.com/2019/05/23/chittenden-county-regional-planning-commission-assisting-municipalities-with-river-corridor-planning/
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flood flow increases, the debris piles can break loose and surge downstream along with a wall 

of water leading to other obstructions. Although it is difficult to predict the severity or location 

where debris may accumulate, obstructions in channels, such as bridges, fallen trees and debris 

accumulation, sharp turns in the channel, sediment build-up, and other impediments require 

monitoring to ensure that potential barriers do not constrict the flow of floodwater.  

Table 4.3.1: Flood Hazard Profile Summary 

 

Flood – HIGH 

RISK 

Location 

100- and 500- year floodplains; 

overbank and road flooding due 

to excessive rainfall; urban areas, 

rivers and stream valleys 

Potential Cascading Effects 

Extent 

Life safety; major damage to 

buildings, property and 

environmental areas. 

• Threat to health and 
safety 

• Traffic/roadway 
damage/closures 

• Resident/visitor/responder 
safety 

• Disruption of critical 
services 

• Increased security 

• Major redirect of response 
operations/equipment 

• Direct and indirect 
economic loss 

Duration Hours to multiple days 

Probability High 

Seasonal 

Pattern 

Summer, and increased duration 

of annual spring river flooding 

from snow melt 

Speed of Onset Moderate to rapid 

Warning Time Hours to days 

Repetitive Loss 
Tracked through NFIP data and 

municipal reports. 

 

Location 

There are numerous rivers and streams flowing through Chittenden County. When heavy or 

prolonged rainfall events occur, these rivers and streams are susceptible to some degree of 

flooding. In addition, the shoreland along Lake Champlain can be impacted by flooding. 

Significant waterways and bodies of water in Chittenden County include: 

• Browns River 

• Huntington River 

• Lamoille River and its tributaries 

• LaPlatte River 

• Lee River 

• Winooski River 

• Lake Champlain 

• Shelburne Bay 

 

Significant floodplain areas include the Lamoille, LaPlatte, and Winooski Rivers. The identified 

floodplain does not consider areas that might be inundated in the case of dam failure. Green 

Mountain Power, which owns several of the dams on the Winooski River, maintains maps of 

areas that would be inundated in a dam failure, and the state has similar maps for state-owned 
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dams, both in Chittenden County and upstream on the Winooski River. Formal flood hazard 

areas have been mapped in all the county’s municipalities except Buels Gore which has no 

documented 100-year floodplains. A good portion of this area consists of the shoreland of Lake 

Champlain. Individual maps related to River Corridors and floodplains are presented in the 

jurisdiction annexes.  
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Figure 4.3.4: River Corridors and FEMA Special Flood Hazard Areas (SFHA) in Chittenden 

County74 

 
74 Flood Insurance Rate Maps (FIRMs), National Flood Insurance Program 
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In addition to floodplains identified by Flood Insurance Rate Maps (FIRMs), some areas are 

more susceptible to flash floods, particularly alluvial fans where streams transition between 

steep mountain grades to flatter valleys; urban areas with more impervious surfaces; roadways; 

stormwater run-off areas; and narrow stream channels. Mountainous areas in Chittenden 

County are particularly prone to flash flooding due to steep terrain. Exact locations impacted by 

these events are tracked at the municipal levels and additional information is provided in the 

jurisdictional annexes.  

 
The 2018 VT SHMP identifies the locations of greatest vulnerability within Chittenden County as 

Bolton, Huntington, Richmond, Underhill, and Westford, due to steep roads vulnerable to both 

flooding and fluvial erosion.75 

 

Extent 

Because floods can occur for many reasons, not all floods are equal in magnitude, duration, or 

effect. The strength or magnitude of flooding varies greatly depending on multiple 

meteorological, environmental, and geological factors such as latitude, altitude, topography, and 

atmospheric conditions. In addition, there is seasonal variation in severe weather events which 

influence a storm’s characteristics, warning time, speed of onset, and duration. Most floods are 

preceded by a warning period of variable length which allows for some level of preparedness, 

and duration can last from minutes to hours, or even to multiple days in extreme events. 

The extent of a flood event is determined by the following:  

• A combination of stream and river basin topography and physiography 

• Precipitation and weather patterns 

• Recent soil moisture conditions 

• The degree of vegetative clearing and built development. 

 

Several tools assist local officials in predicting potential flood conditions and issuing timely 

warnings, including the stream gage systems on the county’s creeks and rivers. Monitored by 

the Advanced Hydrological Prediction Center, United States Geological Survey (USGS), United 

States Army Corps of Engineers (USACE), and the National Weather Service, the gages closely 

follow the rise and fall of water levels and can provide a close estimate of water levels and 

timing for preparing for or evacuating in advance of a potential flood.  

 
 
 
 

 
 

 

 
75 2018 Vermont State Hazard Mitigation Plan, dated November 17, 2018, page 51. 
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Figure 4.3.5: Winooski River Real-Time Streamflow Gage Height, in feet76 

The Winooski River gage data illustrates real-time 

monitoring of water levels provided by the stream gage 

network. In this example, the water level in the Winooski 

River exceeded the Action Stage of 10 feet on November 

1, 2021; however, the level dropped within twenty-four 

hours, indicating that streamflow was sufficient to quickly 

reduce the water volume below the Action Stage level. 

The gage on the Winooski River has been in operation 

for more than 89 years; however, its measurements are 

severely influenced by the operation of other upstream dams. The major 1927 flood (which 

occurred prior to dam construction) still has the greatest record flow of 113,000 cubic feet per 

second (CFS). The 1933 and 1934 flows were also unobstructed by dams and registered flows 

in the 30,000+ CFS range. As a comparison, the most recent flood event, high flows caused by 

Tropical Storm Irene in August 2011, registered at 35,000 CFS.  

Previous Occurrences 

The National Oceanic and Atmospheric Administration’s (NOAA), National Centers for 

Environmental Information (NCEI) documents flooding events for Chittenden County in its Storm 

Events Database. Events range widely in terms of location, magnitude, and impact. The most 

frequent flooding events are localized and result from heavy rains in a short period of time over 

urbanized areas that are not able to adequately handle storm water runoff.  

 
76 USGS, https://waterdata.usgs.gov/monitoring-
location/04290500/#parameterCode=00065&period=P7D&compare=true 

Figure 4.3,5 - Winooski River Flood Stage 
Indicators 

https://waterdata.usgs.gov/monitoring-location/04290500/#parameterCode=00065&period=P7D&compare=true
https://waterdata.usgs.gov/monitoring-location/04290500/#parameterCode=00065&period=P7D&compare=true
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The Storm Events Database (under categories for flood, flash flood, and lakeshore flood) 

documents 75 flood events in Chittenden County between 1950 and June 30, 2021, with nine 

(9) of these events occurring since 2017.  

Table 4.3.2. Total Impact of Flood-Related Hazards in Chittenden County, 1950 to June 
202177 

Flood Type Cause 
Number 

of 
Events 

Property 
Damage* 

Crop 
Damage* 

Flash Flood 

[Not Available] 16 $4,355,000 0 

Heavy Rain 14 $6,580,000 0 

Heavy 
Rain/Tropical 
System 

1 $2,000,000 $1,000,000 

ALL FLASH FLOOD 31 $12,935,000 $1,000,000 

Flood 

[Not Available] 19 $909,000 0 

Heavy Rain 5 $3,420,000 $1,050,000 

Heavy Rain/Snow 
Melt 

3 $818,000  

Ice Jam 2 $10,000 0 

ALL FLOOD 39 $4,238,000 $1,050,000 

Lakeshore Flood [Not Available] 5 $5,520,000 0 

TOTAL – Flash Flood, Flood, Lakeshore Flood 75 $22,693,000 $2,050,000 

 

These events have resulted in one death, in 2011, and caused millions of dollars in damages to 

property and crops; however, most events did not result in an emergency or disaster 

declaration, so additional details related to these events is limited. 

Other than mapped floodplains, there is little formal recording or mapping of areas with an 

above-average frequency of occurrence. One useful method for understanding the type and 

frequency of hazard events is to examine damages occurring in previously declared Federal 

disasters. 

Between 1964 and 2021, 13 flood events in Chittenden County have been significant enough 

to be included in Federal Disaster Declarations. There have been five federal declarations for 

flood that included Chittenden County since the last plan update in 2017: 

Information related to the FEMA-obligated funding under the Public Assistance (PA) program for 

federally-declared disasters is unavailable prior to 2001. 

 

 

 

 
77 National Oceanic and Atmospheric Administration (NOAA), National Centers for Environmental 
Information (NCEI), Storm Events Database for January 1, 1950 to June 30, 2021. Damage costs presented 

in year of occurrence values, as reported by the NCEI. 
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Table 4.3.3: Flood Disaster Declarations in Chittenden County (1973 - 2021)78 

Disaster 

Number 

Event Type 

Individual Assistance (IA) 

Public Assistance (PA) 

Declaration 

Date 
Damage Amount 

 

EM-3567 

 

Tropical Storm Henri (14 counties) 08/22/2021 

 

[Not yet Determined] 

DR-4474-VT 
Severe Storms and Flooding (8 counties) 

Chittenden - PA 
06/14/2019 

FEMA Obligated Dollars as 

of 04/28/2022 

PA - $16,405,211.45 

HMGP Obligated - 

$187,392.37 

DR-4380-VT 
Severe Storms and Flooding (5 counties) 

Chittenden - PA 
07/30/2018 

FEMA Obligated Dollars as 

of 05/25/2021 

PA - $3,246,787.21 

HMGP Obligated - 

$169,020.79 

DR-4356-VT 
Severe Storms and Flooding (10 counties) 

Chittenden - PA 
01/02/2018 

FEMA Obligated Dollars as 

of 05/25/2021 

PA - $5,296,752.57 

HMGP Obligated - 

$122,528,55 

DR-4330-VT 
Severe Storms and Flooding (7 counties) 

Chittenden - PA 
08/16/2017 

FEMA Obligated Dollars as 

of 10/28/2020 

PA - $11,716,952.15 

HMGP Obligated - 

$593,310.75 

DR-4232-VT 
Severe Storm and Flooding (2 counties) 

Chittenden - PA 
07/29/2015 

FEMA Obligated Dollars as 

of 03/20/2020 

PA - $1,226,279.93 

DR-4140-VT 
Severe Storms and Flooding (7 counties) 

Chittenden - PA 
08/02/2013 

FEMA Obligated Dollars as 

of 08/24/2021 

PA- $6,296,981.81 

DR-4120-VT 
Severe Storms and Flooding (3 counties) 

Chittenden - PA 
06/13/2013 

FEMA Obligated Dollars as 

of 03/20/2020 

PA-$1,914,682.79 

DR-1559-VT 

Vermont Severe Storms and Flooding (7 

counties) 

Chittenden - PA 

09/23/2004 

FEMA Obligated Dollars as 

of 03/20/2020 

PA-$2,348,737.81 

EM-316779 
Vermont Snowstorm (9 counties) 

Chittenden – PA (Cat. B only) 
04/10/2001 

FEMA Obligated Dollars as 

of 03/20/2020 

PA (Cat. B) - $1,296,992.34 

DR-1228-VT 

Vermont Severe Storms and Flooding (11 

counties) 

Chittenden – IA, PA  

06/30/1998 [Not Available] 

DR-1201-VT 
Vermont Severe Ice Storms, Rain, High 

Winds and Flooding (6 counties)  
01/15/1998 [Not Available] 

 
78 Federal Emergency Management Agency (FEMA) 
79 EM-3167 was declared for a snowstorm leading to snow melt and associated runoff due to the spring 
melt that resulted in lakeshore flooding on Lake Champlain continuing into May, 2001. 
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Disaster 

Number 

Event Type 

Individual Assistance (IA) 

Public Assistance (PA) 

Declaration 

Date 
Damage Amount 

Chittenden – IA, PA 

DR-1101-VT 

Vermont Storms and Flooding (11 

counties) 

Chittenden - PA 

02/13/1996 [Not Available] 

DR-1063-VT 

Vermont Heavy Rain, Flooding (6 

counties) 

Chittenden – IA, PA 

04/16/1995 [Not Available] 

DR-990-VT 

Vermont Flooding, Heavy Rain, Snowmelt 

(4 counties) 

Chittenden - PA 

05/12/1993 [Not Available] 

DR-938-VT 

Vermont Flooding, Heavy Rain, Ice Jams 

(5 counties) 

Chittenden - IA, PA 

03/18/1992 [Not Available] 

DR-875-VT 

Vermont Flooding, Severe Storm (5 

counties) 

Chittenden - PA 

07/25/1990 [Not Available] 

DR-518-VT 

Vermont Severe Storms, High Winds, 

Flooding (12 counties) 

Chittenden - IA, PA 

08/05/1976 [Not Available] 

DR-397-VT 

Vermont Severe Storms, Flooding, 

Landslides (14 counties) 

Chittenden – IA, PA 

07/06/1973 [Not Available] 

 

Vermont experienced major floods long before Federal disaster assistance became available. 

The most destructive recorded event was in November 1927. In the month before flooding 

occurred, rains in excess of 150 percent of normal precipitation fell after the ground had frozen. 

The flood itself was preceded by 10 inches of rain falling over the course of a few days. The 

flood inundated parts of many towns and damaged or destroyed numerous bridges in the 

county. As the historical reports of this event indicate, the geography and topography of 

Vermont are conducive for a significant localized storm with extreme damage at almost any 

location. 

Lake Champlain 

Lake Champlain has reached flood stage during the spring months three times in the last 

twenty-one years, notably in 2000, 2007, and, most significantly, in 2011, inundating low-lying 

areas including lakeside homes and infrastructure such as the King Street Ferry Dock in 

Burlington. The highest recorded crest of 103.27 feet was documented on May 6, 2011. The 

highest crest since 2017 was 100.99 feet, recorded on April 29, 2019, making it the fourth 

highest crest on record. 
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Figure 4.3.6: Lake Champlain Water Levels at Burlington, VT, May 6, 201180 

Table 4.3.4: Lake Champlain Flood Categories and Related Impacts81 

Category Lake Level (in feet) Impacts 

Major Flood Stage 
(Base Flood Elevation 
(BFE) established by 

FEMA) 

101.5 

• Severe flooding occurs with widespread 
inundation of lakeside properties and closure 
of low-lying roads. 

Moderate Flood Stage 101 

• Flooding becomes serious and enters lake 
front properties and inundates low-lying roads, 
piers, and docks. 

• Wave erosion on windward shores becomes a 
problem. 

• If lake ice is present, structural damage can 
occur. 

Flood Stage 
(Established by 

National Weather 
Service) 

100 

• Water begins to enter some lake front 
properties and threaten low lying roads, piers, 
and docks. 

• Wave action can compound flooding on 
windward facing shorelines 

Action Stage 99.9 
• Owners or vulnerable properties are instructed 

to take measures to protect lives and property. 

 
80National Weather Service, Advanced Hydrologic Prediction Service; 2017 Chittenden County, VT, Multi-
Jurisdictional All-Hazards Mitigation Plan, dated March 6, 2017  
81National Weather Service, Advanced Hydrologic Prediction Service; 2017 Chittenden County, VT, Multi-
Jurisdictional All-Hazards Mitigation Plan, dated March 6, 2017 
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Low levels recorded on the lake also indicate dry periods related to drought conditions. The 

winter of 2015-2016 experienced relatively little snowfall and the summer of 2016 was relatively 

dry in terms of rainfall. Water levels in Lake Champlain dropped quite low in the fall of 2016 

almost matching the record low of 1908 with a peak trough of 93.26 feet on both October 16-17 

before climbing back to 94 feet on October 31. 

Tables 4.3.5 through 4.3.7 illustrate total repair costs incurred by municipalities as documented 

under Public Assistance projects supported by FEMA for disaster recovery. 

Table 4.3.5: Public Assistance Funding for Federal Disaster Declarations in Chittenden 

County, 1990 to 199982 

Jurisdiction 

June 

1990 

March 

1992 

April 

1993 

August 

1995 

January 

1996 

January 

1998 

July 

1998 

Total DR-875 
DR-

938 
DR-990 

DR-

1063 
DR-1101 DR-1201 DR-1228 

Flood Flood 
Lake 

Flood 
Flood Flood Ice Storm Flood 

Bolton $1,282,529 - - - $29,400 - $37,435 $1,349,364 

Buels Gore - - - - - - - -- 

Burlington - - $177,810 - - $1,338,080 $94,161 $1,610,051 

Charlotte - - $5,208 - $7,647 $149,603 - $162,458 

Colchester - - $336,961 - $32,184 $226,747 $124,477 $720,369 

Essex - - - - $88,341 $63,056 - $151,397 

Essex 

Junction 
- - - - - $22,287 - $22,287 

Hinesburg $17,275 - - - $13,058 $34,952 $10,152 $75,437 

Huntington $3,111 - - - $11,333 - - $14,444 

Jericho $313,774 - - - $13,030 - - $326,804 

Milton $21,399 $21,795 - - $100,887 $85,384 $29,601 $259,066 

Richmond $145,058 $7,124 - - $31,586 - $9,652 $193,420 

Shelburne - - $13,115 - - $171,662 $32,843 $217,620 

S. Burlington - - $3,070 - - $141,856 $33,749 $178,675 

St. George - - - - - $2,1519 - $2,519 

Underhill $55,626 - - $228,075 $9,434 - $124,477 $650,700 

Westford $37,658 - - - $44,494 - $389,279 $471,431 

Williston - - - - $12, 507 $21,163 - $33,670 

Winooski - - - - - $76,088 - $76,088 

TOTALS $1,876,430 $28,919 $536,164 $228,075 $393,901 $2,333,397 $1,118,914 $4,639,370 

 
82 Vermont Department of Housing & Community Affairs; Vermont Agency of Transportation.  

Dollar value figures represent the total estimated repair costs for damages suffered to municipal 
resources. This table represents the most recent data available at the time of this update and does not 
include damage claims submitted to FEMA by non-municipal organizations or by private individuals or 
businesses.  
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Between 1990 and 2021, each town within the planning area had a Federally declared disaster; 

however, further analysis reveals some differences between various areas of the county. The 

four non-lakeshore floods from 1990 through 1996 primarily affected the more upland 

municipalities, the gravel and dirt roads of which were vulnerable to washout. The unique 

flooding in July of 1998, caused by a rare combination of heavy summer rains falling on ground 

still saturated from a January ice storm and subsequent snowfall, affected both metropolitan and 

rural communities. Excluding the two somewhat anomalous events of the lakeshore flooding of 

1993 (caused by a confluence of extremely high lake levels and strong onshore winds) and the 

July 1998 flooding (aggravated by saturated soil from the January Ice Storm), the urban and 

suburban communities of the county with their paved roads, lack of significant hills or small 

mountains and more developed stormwater systems, suffered flood damages less often and 

less severely. The lowland distribution of the 1998 Ice Storm is evident. Municipalities in the hills 

and mountains of the county had temperatures below the freezing point during that event. Since 

2010, the region incurred very little damage related to flood. Comparing the time period before 

2010 to more recent history, the upland towns suffered no damages from flood or rain events.  

Table 4.3.6: Public Assistance Funding for Federal Disaster Declarations in Chittenden 

County, 2010-201683 

Jurisdiction 

December 

2010 

June 2011 September 

2011 

June 2013 August 

2013 

January 

2015 

February 

2015 

July  

2015 

Total DR-1951 DR-1995 DR-4022 DR-4120 DR-4140 DR-4163 DR-4207 DR-4232 

Severe 

Storm 
Flood 

Tropical 

Storm 
Flood Flood 

Ice 

Storm 
Ice Storm Flood 

Bolton  - $37,046 $105,950 - $25,702 - $334,128 $502,826 

Buels Gore - - - - - - - - - 

Burlington - $5,394 $6,032 $57,241 $20,552 - - - $89,219 

Charlotte - - - - - - - - - 

Colchester - $862,089 - $4,817 - - - - $866,906 

Essex $44,854 $70,669  $260,650 $21,923 $5,114 - - $403,210 

Essex 

Junction 
$1,329 - - - - - - - $1,329 

Hinesburg $5,627 - - - $71,871 - $90,000 - $167,498 

Huntington - $151,252 $128,104 - $331,838 - $140,000 $138,232 $889,426 

Jericho $4,452 $90,786 - $75,342 $237,940 - - - $408,520 

Milton - $16,675 $46,440 - $8,959 $14,315 - $8,000 $94,389 

Richmond $1,113 $52,442 $124,16 - $137,906 - $20,000 $225,923 $561,553 

Shelburne - $39,980 - - - - - - $39,980 

S. 

Burlington 
- $5,394 $6,032 $57,241 $20,552 - - - $89,219 

St. George - - - - - - - - - 

 
83 Vermont Department of Housing & Community Affairs; Vermont Agency of Transportation.  

Dollar value figures represent the total estimated repair costs for damages suffered to municipal 
resources. This table does not include damage claims submitted to FEMA by non-municipal organizations 
or by private individuals or businesses.  
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Jurisdiction 

December 

2010 

June 2011 September 

2011 

June 2013 August 

2013 

January 

2015 

February 

2015 

July  

2015 

Total DR-1951 DR-1995 DR-4022 DR-4120 DR-4140 DR-4163 DR-4207 DR-4232 

Severe 

Storm 
Flood 

Tropical 

Storm 
Flood Flood 

Ice 

Storm 
Ice Storm Flood 

Underhill - $101,217 - $312,358 $23,388 - - $4,654 $441,617 

Westford $9,053 $5,631 - $602,193 - $47,350 $14,000 - $678,227 

Williston $42,343 $43,311 $3,803 $78,415 $245,236 - - - $413,108 

Winooski - - - - - - - - - 

TOTALS $125,829 $2,371,508 $439,632 $1,424,399 $1,144,506 $68,375 $264,000 $710,937 $6,649,186 

 

Table 4.3.7: Public Assistance Funding for Federal Disaster Declarations in Chittenden 

County, 2017-2021  

Jurisdiction 

October 

2017 
May 2018 

November 

2019 

Total 
DR-4356 DR-4380 DR-4474 

Severe 

Storms & 

Flood 

Severe 

Storms & 

Flood 

Severe 

Storms & 

Flood 

Bolton - $108,122 $449,137 $557,259 

Buels Gore - - - - 

Burlington - - $25,399 $25,399 

Charlotte - - $72,153 $72,153 

Colchester - - -  

Essex $72,604 - $126,775 $199,379 

Essex Junction - - $1,371,390 $1,371,390 

Hinesburg - - $19,980 19,980 

Huntington - - $47,505 $47,505 

Jericho $10,726 - - $10,726 

Milton $27,490 - $9,213 $36,703 

Richmond $11,103 $172,328 $467,295 $650,726 

Shelburne - $28,442  $28,442 

S. Burlington - - $18,460 $18,460 

St. George - - - - 

Underhill $24,869 - $48,641 $73,510 

Westford $17,736 - $60,762 $78,498 

Williston - $40,215 $53,127 $93,342 

Winooski - - - - 

TOTALS $164,528 $349,107 $2,769,837 $3,283,472 
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Probability of Future Occurrences  

Flooding remains a highly likely occurrence throughout the identified flood hazard areas of the 

municipalities within Chittenden County.  

Periodic flooding of lands adjacent to rivers, streams, and shorelines (land known as 

floodplains) is a natural occurrence that can be expected to take place based upon multiple 

methods of calculating probability during any given year. While each method provides one 

source of information to support risk reduction investments, and may appear to be inconsistent 

with other probability measurements each tool should be considered to inform risk-based 

decision making while increasing risk awareness. 

Annual probability has been calculated based on the annual chance of occurrence for a 100-

year flood. A 100-year flood is not a flood that occurs every 100 years. In fact, the 100-year 

flood has a 26 percent chance of occurring during a 30-year period, the typical length of many 

mortgages. The 100-year flood is a regulatory standard used by Federal agencies, states, and 

NFIP-participating communities to administer and enforce floodplain management programs. 

The 100-year flood is also used by the NFIP as the basis for insurance requirements 

nationwide. The Flood Insurance Rate Maps (FIRMs) base recurrence intervals as indicated by 

annual probability. 

Table 4.3.8: Annual Probability Based on Flood Return Period84 

Flood Recurrence 
Interval 

Annual Chance 
of Occurrence 

10 - year 10.0% 

50 - year 2.0% 

100 – year 1.0% 

500 - year 0.2% 

 

Another method of calculating probability is through determining the return rate based on 

previous occurrences.  The recurrence interval of a flood is defined as the average time interval, 

in years, expected between a flood event of a particular magnitude and an equal or larger flood. 

Flood magnitude increases with increasing recurrence intervals. Using this method, the number 

of years of record (70.5) was divided by the number of occurrences (75) in Chittenden County, 

resulting in a simple past-determined recurrence interval of 0.94 percent.   

The National Risk Index (NRI) also provides an annualized frequency value for multiple natural 

hazards, including riverine flooding.  The NRI calculation of 2.4 events per year is based on 58 

events on record over a period of 24 years (1996-2019)85. 

Conditions related to climate change may increase the number and severity of intense 

precipitation events in the future, creating higher levels of inundation and storm water run-off 

which exacerbates flood events that occur in locations not previously impacted. 

 
84 Flood Insurance Rate Maps, National Flood Insurance Program 
85 National Risk Index, Retrieved at: https://www.fema.gov/flood-maps/products-tools/national-risk-index  

https://www.fema.gov/flood-maps/products-tools/national-risk-index
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National Flood Insurance Program (NFIP) 

The Flood Insurance and Mitigation Administration (FIMA), a component of FEMA, manages the 

NFIP, which includes three components:  

1. Flood Insurance 

2. Floodplain Management 

3. Flood Hazard Mapping  

Participating municipalities adopt and enforce floodplain management ordinances to reduce 

future flood damage. In exchange, the NFIP makes federally backed flood insurance available 

to homeowners, renters, and business owners in these communities. Community participation in 

the NFIP is voluntary.  

Flood insurance is designed to provide an alternative to disaster assistance to reduce the 

escalating costs of repairing damage to buildings and their contents caused by floods. Flood 

damage is reduced by nearly $1 billion a year through communities implementing sound 

floodplain management requirements and property owners purchasing flood insurance. 

Additionally, buildings constructed in compliance with NFIP building standards suffer 

approximately 80 percent less damage annually than those not built to comply with the 

standards. 

In addition to providing flood insurance and reducing flood damages through floodplain 

management regulations, the NFIP identifies and maps the Nation's floodplains. Mapping flood 

hazards creates broad-based awareness of flood hazards, and provides the data needed for 

floodplain management programs and to actuarially rate new construction for flood insurance. 

Beginning October 1, 2021, the NFIP revised its premium pricing methodology to deliver rates 

that are “actuarily sound, equitable, easier to understand and better reflect an individual 

property’s flood risk”86. 

As of March 17, 2022, there was a total of 281 flood insurance policies in-force in the 

Chittenden County planning area, a slight drop since the previous plan. These policies 

amounted to more than $294,717 in flood insurance premiums paid in the region. Approximately 

204 claims have been filed, accounting for more than $2.6 million in payments. 

Floodplain management regulations are the cornerstone of NFIP participation. Communities that 

participate in the NFIP are expected to adopt and enforce floodplain management regulations. 

These regulations apply to all types of floodplain development and ensure that development 

activities will not cause an increase in future flood damages. Buildings are required to be 

elevated at or above the Base Flood Elevation (BFE). 

Community Rating System 

Local municipalities receive a benefit by participating in the Community Rating System (CRS), 

as defined in the state’s Emergency Relief and Assistance Fund (ERAF) rule to protect River 

 
86 Release Number HQ-21-217, dated September 24, 2021, Federal Emergency Management 
Administration. https://www.fema.gov/press-release/20210924/fema-offers-more-equitable-flood-
insurance-rates-beginning-oct-1  

https://www.fema.gov/press-release/20210924/fema-offers-more-equitable-flood-insurance-rates-beginning-oct-1
https://www.fema.gov/press-release/20210924/fema-offers-more-equitable-flood-insurance-rates-beginning-oct-1
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Corridors. Under the ERAF, eligible communities that have adopted the National Flood 

Insurance Program (NFIP), Town Road and Bridge Standards, Local Emergency Operations 

Plans, and Local Hazard Mitigation Plans receive 12.5 percent reimbursement rate from the 

State of Vermont for local costs related to Federal Public Assistance. If the community protects 

its flood hazard areas from new encroachments and participates in the CRS, it qualifies for the 

state to pay 17.5 percent of the local costs. 

The Town of Colchester (which is not a participating jurisdiction in the 2022 Chittenden County 

MJAHMP update) is the only municipality within Chittenden County currently participating in the 

Community Rating System, with a Class Rate of 8, indicating a 10 percent savings for property 

insurance premiums for local property owners.  

Repetitive Loss Properties and Severe Repetitive Loss Properties 

A Repetitive Loss Property is “any NFIP-insured property that, since 1978 and regardless of any 

change(s) of ownership during that period, has experienced: a) four or more paid flood losses; 

or b) two paid flood losses within a 10-year period that equal or exceed the current value of the 

insured property; or c) three or more paid losses that equal or exceed the current value of the 

insured property.”  Nationwide, Repetitive Loss properties constitute two percent of all NFIP 

insured properties but are responsible for 40 percent of all NFIP claims. Mitigation for Repetitive 

Loss properties is a high priority for FEMA, and the areas in which these properties are located 

typically represent the most flood prone areas of a community. 

A second category of Repetitive Loss properties has been identified for those properties that 

have sustained the highest levels of damages and claims; these are known as Severe 

Repetitive Loss properties. Severe Repetitive Loss properties are defined as any building that is 

covered under a Standard Flood Insurance Policy (SFIP) and has sustained flood damage for 

which: (a) four or more separate claim payments have been made under a SFIP, with the 

amount of each claim exceeding $5,000, and with the cumulative amount of such claims 

exceeding $20,000; or (b) at least two separate claims payments have been made under a 

SFIP, with the cumulative amount of those payments exceeding the fair market value of the 

insured structure as of the day before the loss.  

The identification of Repetitive Loss properties is an important element to conducting a local 

flood risk assessment, as the inherent characteristics of properties with multiple flood losses 

strongly suggest that they will be threatened by continual losses. Repetitive Loss properties are 

also important to the NFIP, since structures that flood frequently put a strain on the National 

Flood Insurance Fund. 

A primary goal of FEMA is to reduce the number of structures that meet these criteria, whether 

through elevation, acquisition, relocation, or a flood-control project that lessens the potential for 

continual losses.  

According to FEMA, there are currently 15 Repetitive Loss properties and no Severe 

Repetitive Loss Properties within Chittenden County’s municipalities. Since 1978, there are 

201 claims represented by these properties, with a total claims value of $2,621,869. The 

specific addresses of the properties are maintained by FEMA, but are omitted from this Plan, as 
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required by law. However, Table 5.7 in Section 5-Capabilities Assessment provides list of 

repetitive loss properties by type by municipality. Table 4.3.9: Chittenden County 

Communities Participating in the NFIP, and Repetitive Loss Properties, as of March 17, 

202287 

Jurisdiction 
Date of 
FIRM 

Number 
of 

Policies 

Total 
Premiums 
(in dollars) 

Total 
Coverage 
(in dollars) 

 

Total 
Number 

of 
Claims 
Since 
1978 

Value of 
Claims 

Paid Since 
1978 (in 
dollars) 

Number of 
Repetitive 

Loss 
Properties 

Number of 
Severe 

Repetitive 
Loss 

Properties 

Bolton 8/4/2014 13 $14,630 $2,787,700 6 $126,117 0 0 

Buels Gore Not Applicable  

Burlington 7/18/2011 35 $34,842 $10,640,200 14 $110,146 0 0 

Charlotte 7/18/2011 11 $15,524 $3,750,00 5 $135,095 0 0 

Colchester 7/18/2011 37 $21,304 $10,948 61 $970,283 3 0 

Essex 
Junction 

7/18/2011 7 $3470 $1,568,000 0 0 0 
0 

Essex 7/18/2011 12 $12,310 $4,109,400 3 $6,877 0 0 

Hinesburg 8/4/2014 3 $1,653 $676,000 3 $3,444 0 0 

Huntington 8/4/2014 21 $3,832 $5,977,500 17 $156,573 2 0 

Jericho 8/4/2014 14 $8,941 $3,239,000 7 $62,628 1 0 

Mitton 7/18/2011 16 $25,900 $3,697,900 23 $298,553 2 0 

Richmond 8/4/2014 51 $72,435 $14,103,300 41 $505,951 6 0 

St. George* 
8/4/2014 

St. Gorge joined the NFIP in October 2021 
 

 

Shelburne 7/18/2011 14 $8835 $3,804,200 5 $117,808 0 0 

South 
Burlington 

7/18/2011 16 $7,625 $4,458,000 4 $8,188 0 
0 

Underhill 7/18/2011 13 $13,337 $3,782,500 10 $77,287 1 0 

Westford 7/18/2011 1 $241 $42,000 0 0 0 0 

Williston 8/4/2014 11 $6,167 $2,955,000 4 $23,428 0 0 

Winooski 7/18/2011 6 $33,671 $2,225,000 1 $16,236 0 0 

Totals  281 $294,717 $78,815,300 204 $2,618,614 15  

 

A relatively low percentage of properties located within the SFHA have NFIP insurance policies, 

and the number has declined slightly since the 2017 plan update. The most likely reason for this 

is that most properties were constructed before floodplain zones were created and properties no 

long have mortgages that require flood insurance. In the case of structures located in the SFHA 

of the Lake Champlain shoreline, many were originally constructed as summer vacation homes, 

known locally as “camps”, and have substantial stone, concrete or metal armoring to protect 

them from damage. As with the analysis of potential structural losses, data is not available to 

determine how many of these homes are elevated above the Base Flood Elevation or have 

other flood protection measures. 

 

4.3.2  RISK ASSESSMENT 

 
87 National Flood Insurance Program, Community Status Report, May 2022, VEMA Repetitive Loss 
Properties data.  
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This section quantifies the risk of the Planning Area to floods. Several factors contribute to the 

relative vulnerabilities of certain areas in the floodplain. Development, or the presence of people 

and property in the hazard-specific areas, is a critical factor in determining risk and vulnerability 

to flooding. Additional factors range from specific characteristics of the floodplain to 

characteristics of the structures located within the floodplain. 

 

The following is a brief discussion of some of these factors and how they may relate to the 

Chittenden County planning area. 

• Flood depth: The greater the depth of flooding, the higher the potential for significant 

damages. 

• Flood duration: The longer duration of time that floodwaters are in contact with building 

components, such as structural members, interior finishes, and mechanical equipment, 

the greater the potential for damage. 

• Velocity: Flowing water exerts forces on the structural members of a building, increasing 

the likelihood of significant damage. 

• Elevation: The lowest possible point where floodwaters may enter a structure is the most 

significant factor contributing to its vulnerability to damage due to flooding. 

• Construction Type: Certain types of construction are more resistant to the effects of 

floodwaters than others. Typically, masonry buildings, constructed of brick or concrete 

blocks, are the most resistant to damages simply because masonry materials can be in 

contact with limited depths of flooding without sustaining significant damage. Wood 

frame structures are more susceptible to damage because the construction materials 

used are easily damaged when inundated with water. 

 

Methodology – Risk and Vulnerability 

GIS was used to determine the possible impacts of flooding within the municipalities and how 

the risk varies across the Planning Area by jurisdiction. The methodology determined improved 

parcel counts and values at risk to the 100-year and 500-year annual chance flood events and 

produced loss estimates. The methodology should be considered “reasonable”; however, 

uncertainties are inherent in loss estimation methodology, and losses will vary depending on the 

magnitude of the flood event.  

 

Although Chittenden County does not have unincorporated land to analyze in relation to 

floodplains, the data for all municipalities is added together to produce countywide totals.  

 

Community Assets at Risk 

Flooding only impacts a community to the degree that it affects the lives of its citizens and the 

community functions overall. Therefore, the most vulnerable areas of a community will be those 

most affected by floodwaters in terms of potential loss of life, damage to homes and businesses, 

and disruption of community services and utilities. For example, an area with a highly developed 
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floodplain is significantly more vulnerable to the impacts of flooding than a rural or undeveloped 

floodplain where potential floodwaters would have little impact on the community.  

People 

 

Floods are responsible for more deaths in the U.S. each year than any other hazard. Many 

fatalities are vehicle-related, but some occur when individuals attempt to walk through areas of 

flowing water. Flood waters of as little as six inches have enough power to knock a human off 

their feet, and as little as 12 inches will move cars off roadways. In addition, debris such as 

boulders, trees, or even houses, may be caught up in the moving water causing threat to life.  

 

A general estimate of the total population in the SFHA can be made by using the estimated total 
number of residential structures in the SFHA and multiplying by the average household size for 
the county as a whole (2.37 persons per household). The countywide persons per household 
figure was used based census data limitations for smaller municipalities.  

 
Based on the data analysis, Richmond (280), Milton (114), and Charlotte (83) have the highest 

number population residing in the SFHAs, while Essex (9), Essex Junction, Westford (2), 

Shelburne (5), each show a population of less than 10 persons, respectively. Winooski and 

South Burlington each show zero persons residing in the SFHA. 

Table 4.3.10: Population Residing in 100-Year Floodplain, by Jurisdiction88 
 

Municipality 
Total 

Population 

Total 
Residential 

Structures in 
Special 
Flood 

Hazard 
Areas 

Total Non-
Residential 

Structures in 
Special Flood 
Hazard Areas  

Total 
Structures in 
Special Flood 
Hazard Areas  

Total 
Population in 
Special Flood 
Hazard Areas  

BOLTON 1,301 24 8 32 57 

BURLINGTON 44,743 23 10 33 55 

CHARLOTTE 3,912 35 0 35 83 

ESSEX 
JUNCTION 
VILLAGE 

10,590 3 7 10 7 

ESSEX TOWN 22,094 4 2 6 9 

HINESBURG 4,698 28 5 33 66 

HUNTINGTON 1,934 16 1 17 38 

JERICHO 5104 9 5 14 21 

MILTON 10,723 48 8 56 114 

RICHMOND 4167 118 14 132 280 

SHELBURNE 7717 2 3 5 5 

SOUTH 
BURLINGTON 

20,292 0 2 2 0 

 
88 CCRPC Data Base 
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Municipality 
Total 

Population 

Total 
Residential 

Structures in 
Special 
Flood 

Hazard 
Areas 

Total Non-
Residential 

Structures in 
Special Flood 
Hazard Areas  

Total 
Structures in 
Special Flood 
Hazard Areas  

Total 
Population in 
Special Flood 
Hazard Areas  

UNDERHILL 3129 17 1 18 40 

WESTFORD 2062 1 0 1 2 

WILLISTON 10,103 10 5 15 24 

WINOOSKI 7997 0 3 3 0 

Total 
 

338 74 412 801 

 

The severity of a flood on a community can be magnified to the degree floodwaters affect 

vulnerable populations. Those that may require special assistance during a flood event may not 

be able to protect themselves prior to an event or may not be able to understand potential risks. 

These can include non-English speaking populations, elderly populations, those without 

transportation resources, or those in a lower socioeconomic group. Tourists and visitors to the 

area also have increased risk, as they are less familiar with the geography of the area and the 

typical means of warning residents regarding dangerous conditions. 

Built Environment 

 

Some of the persistent flood-risk issues in the planning area are related to the historical 

development of the built environment, in that early communities were typically built on 

waterways for transportation or water sources and these areas remain built-out in many 

communities today. In addition, structures and redevelopment that took place prior to current 

land use ordinances and building codes, along with a changing climate have increased flood 

risk. 

Analysis of Chittenden County parcel data indicates a total of 412 structures in the Special 

Flood Hazard Areas, with 338 residential structures and 74 non-residential structures 

(commercial/industry/others). A general estimate of the total number of persons living within 

FEMA flood zones can be made by using the 2020 U.S. Census determination for the 

countywide number of persons per household (2.37) and multiplying by the number of parcels in 

flood zones. This estimate represents a total of 801 people living within the Special Flood 

Hazard Areas. Additional details related to the level of population at risk are provided in the 

Jurisdiction Annexes. 

 

Table 4.3.11: Summary of Potential Flood-Related Exposure/Loss to 1 Percent Annual 
Chance Flood Zone by Property Type, by Jurisdiction89 

 

 
89 Jurisdictional data for Tables 4.3.10 and 4.3.11 is provided only for the 18 participating and adopting 
jurisdictions. County totals include 19 municipalities. 
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Municipality 
Residential 
Structures 

Non-
Residential 
Structures  

Medium Value of 
Structures90 

CLA 
Ratio 

Estimated Potential Losses in 
SFHAs 

Residential 
Non- 

Residential 
 

Residential 
($) 

Non- 
Residential ($) 

BOLTON 24 8 $294,800 215,300 1.0257 7,257,033 1,766,666 

BURLINGTON 23 10 $319,500 400,000 0.8751 6,430,672 3,500,400 

CHARLOTTE 35 0 $537,300 1,308,650 1.0507 19,758,939 0 

ESSEX 
JUNCTION 
VILLAGE 

3 7 $300,000 1,225,000 1.0052 904,680 8,619,590 

ESSEX TOWN 4 2 $300,101   1,206,646  

HINESBURG 28 5 $253,000 112,800 0.9204 6,520,114 519,106 

HUNTINGTON 16 1 $308,750  1.0264 5,070,416  

JERICHO 9 5 $568,000  3,094,900 0.9874 5,047,589 15,279,521 

MILTON 48 8 $270,925 51,946,800 1.0532 13,696,234 437,682,958 

RICHMOND 118 14 $552,200 155,600 0.9925 64,670,903 2,162,062 

SHELBURNE 2 3 $520,000 224,600 0.9854 1,024,816 663,963 

SOUTH 
BURLINGTON 

0 2 $305,444 5,602,250 0.9898 0 11,090,214 

UNDERHILL 17 1 $293,600 132,900 1.0181 5,081,541 135,305 

WESTFORD 1 0 $399,732  1.0157 406,008 0 

WILLISTON 10 5 $494,900 234,200 0.9382 4,643,152 1,098,632 

WINOOSKI 0 3 $374,695 4,019,200 0.9834 0 11,857,444 

County Total 338 74    141,718,743 $494,375,861 

 
A general estimate of the potential flood-related exposure/loss to structures located in the SFHA 
can be made by using the estimated medium home value in each jurisdiction and multiplying the 
number of structures by type (residential/non-residential) times the cost-of-living ratio.  
Based on the flood analysis, Richmond ($64,670,903), Charlotte ($19,758,939) and Milton 

($13,696,234) have the highest total residential values exposed in the SFHAs. Milton 

(437,682,958) and Jericho ($15,279,521) have the highest total non-residential values exposed 

in the SFHAs. 

Community Lifelines/Critical Facilities 

The impacts of floodwaters on Community Lifelines in Chittenden County, such as police and 

fire stations, hospitals, and water or wastewater treatment facilities can greatly increase the 

overall effects of a flood event on a community. Although relatively few of these facilities within 

the municipalities are in areas with a high risk of flooding, there are situations in which critical 

infrastructure might be at risk. 

• Debris picked up by moving flood waters presents an additional threat to property and 

infrastructure as it is carried downstream, blocking culverts or bridges, and further 

exacerbating property damage.  

• As the climate continues to warm and more excessive rainfall events are experienced, 

stormwater capacity issues might contribute to flooding in areas that have not previously 

 
90 www.homes.com 
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been impacted. Mitigation planning should continue to identify where water will go when 

capacity is exceeded which includes maintenance of natural drainage channels and 

over-building stormwater systems to account for future capacity needs. 

 

Most of the municipalities’ road mileage is paved (67.26 percent) and very little (5.16 percent) is 

soil/graded or unimproved, making it less susceptible to flood-related erosion of roadways. 

 
Natural Environment 
 
A watershed is a widespread, uphill area that drains to a body of water. Water collected within a 

watershed sometimes flows a significant distance to its point of drainage. Natural areas within 

the floodplain often benefit from periodic flooding as a naturally recurring phenomenon. These 

natural areas often reduce flood impacts by allowing absorption and infiltration of floodwaters. 

 

Areas with natural forests or little development, depending on multiple factors such as the 

amount of rainfall or snow melt, capacity of the drainage system, and obstructions in the 

drainage channel, are usually sufficient to carry off rainfall from the watershed to the body of 

water. However, in more developed areas or with excessive volumes of water, stormwater 

systems are sometimes inadequate to carry off the amount of water within the watershed. When 

this occurs, it creates an impaired stormwater system that could result in flash floods. The 

faster-flowing water is more likely to overwhelm storm drains, blow out culverts and in some 

places overwhelm the sewage treatment plant. 

 

Urban areas are especially susceptible to faster-moving water due to having more impervious 

surface that does not allow water to soak into the soil where rain falls. In addition, sandy soils 

can soak up more water as opposed to clay soils, and steep slopes tend to move water faster. 

Natural ground cover allows more filtration of rainwater into the soil and decreases the speed 

and volume of flowing water. Multiple municipalities have stormwater- impaired watersheds in 

Chittenden County, specifically within Burlington, Essex, Essex Junction, Shelburne, South 

Burlington, and Williston. 
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Figure 4.3.7: Stormwater Management Areas of Concern91 

 

 
91 Vermont Agency of Natural Resources 
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Economy 

 

The impacts of flooding can have both short-and long-term impacts on a community’s economic 

vitality. Initial flooding may damage commercial buildings and impair access, resulting in direct 

economic loss. If flooding doesn’t quickly recede or property repairs are delayed, indirect 

economic losses may result due to loss of business also impacting employee wages and jobs. 

The 2018 VT SHMP identifies two towns within Chittenden County that have economic centers 

with infrastructure and commercial buildings at risk.92 Based on the Vermont Economic Risk 

Index (VERI), Essex has a high ranking related to infrastructure vulnerability based on a critical 

employer. Richmond also has a high ranking in this category but is noted to have conducted 

several structural elevation projects which reduce the level of risk. 

Cultural and Historical Resources at Risk 

Chittenden County and its 19 municipalities have significant cultural, historical, and natural 

resources located throughout the county. Risk analysis of these resources was minimally 

conducted due to data limitations; however, the FEMA FIRM datasets were overlaid on a 

historical resource data layer to identify the number and locations of historically significant 

structures at risk.  

 

 
92 Vermont Economic Risk Index (VERI). Retrieved at: http://accd.vermont.gov/community-
development/flood/veri  

http://accd.vermont.gov/community-development/flood/veri
http://accd.vermont.gov/community-development/flood/veri
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Figure 4.3.8: Location of Historic Properties within the 100- and 500-Year Floodplain93 

 
93 Ibid. 
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Hazard Risk Ranking 

 

Each jurisdiction in the Planning Area conducted a risk analysis to consider impacts, 

consequences (including magnitude/severity), and probability of future occurrences to 

determine the Overall Risk Rating for flood.  

 

Table 4.3.12: Flood Hazard Risk Rating Summary, All Municipalities 

 

JURISDICTION 
Sum - Impact/ 
Consequence 

Score 
Probability 

Total Risk 
Rating 
(Impact/ 

Consequences 
x Probability) 

Hazard 
Ranking 

Bolton 11 5 55 High 

Buels Gore 2 3 6 Low 

Burlington 2 3 6 Low 

Charlotte 5 4 20 Medium 

Colchester     

Essex 5 4 20 Medium 

Essex Junction 5 4 20 Medium 

Hinesburg 6 2 12 Low 

Huntington 8 4 32 Medium 

Jericho 9 4 36 Medium 

Milton 7 4 28 Medium 

Richmond 9 5 45 High 

Shelburne 5 4 20 Medium 

South Burlington 4 4 16 Low 

St. George 11 4 44 High 

Underhill 9 4 36 Medium 

Westford 9 4 36 Medium 

Williston 4 5 20 Medium 

Winooski 3 4 12 Low 

AVERAGE SCORES 6.3 3.9 25.5 Medium 

  
The compilation of jurisdiction risk scores, along with consideration of the hazard profile and 

potential impacts and consequences, indicates that flood is a high-risk hazard for three 

municipalities, and a medium-risk hazard for twelve municipalities within the Planning Area. 

Consequently, a vulnerability assessment is appropriate to identify the level of exposure to the 

municipalities within the Planning Area. 

 

4.3.3  VULNERABILITY ANALYSIS 

 

Chittenden County’s exposure to flood has been analyzed using two methods, historical and 

scenario. 
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Historical Analysis 

 

Total values of property and crop damage were determined by past events documented in the 

NCEI, Storm Events Database for flood, flash flood, and lakeshore flood for the period of 1950 

to June 30, 2021, and then annualized to determine a total exposure in dollars. 

 

The NCEI documents a total of 75 flood events within Chittenden County between 1950 and 

2021. Events range widely in terms of location, magnitude, and impact. The most frequent 

flooding events are localized and result from heavy rains in a short period of time over 

urbanized areas that are not able to sufficiently handle stormwater runoff. Because these events 

typically do not threaten lives or property and have not resulted in emergency or disaster 

declarations, detailed historical data of this type of event is not readily available. Flood events 

occurring between January 1, 1950, and June 30, 2021 as recorded by NCEI, caused an 

estimated $22,693,000 in total property damage and $2,050,000 in total crop damage, or total 

damages of $24,743,000.  

Table 4.3.13: Annualized Flood-Related Costs in Chittenden County, 1950 to June 202194 
 

Flood Type 
Number 

of Events 

Total 
Property 
Damage 

Annualized 
Property 
Damage 

Crop 
Damage 

Annualized 
Crop 

Damage 

Flood 39 $4,238,000 $60,113 $1,050,000 $14,894 

Flash Flood 31 $12,935,000 $183,475 $1,000,000 $14,184 

Lakeshore Flood 5 $5,520,000 $78,298 0 0 

TOTAL 75 $22,693,000 $321,886 $2,050,000 $29,078 

 

Scenario Analysis 

 

Hazus was used to model a 100-year flood scenario. Hazus is a multi-hazard loss estimation 

modeling tool developed by FEMA and the National Institute of Building Sciences to provide 

both a methodology and software application for use in developing multi-hazard losses on a 

regional scale. Loss estimates are used primarily by local, State, and regional officials to plan 

and foster efforts to reduce risk from multi-hazards, and to help communities better develop 

their emergency response and recovery programs.  

 

For the 2022 MJAHMP update, a county-level Hazus flood analysis was completed using a 100-

year scenario, or a scenario of a flood extent determined as an event that includes a 1 percent 

annual chance of flooding in any given year. This section highlights points from the Hazus Flood 

module summary report. Full reports on Hazus data generated for flood are included in 

Appendix D. 

  

 
94 NCEI, Storm Events Database (Event Types: Flash Flood, Flood, Lakeshore Flood). Damage costs 
presented in year of occurrence values, as reported by the NCEI for January 1, 1950 to June 30, 2021. 
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Figure 4.3.9: Flood Inundation Areas, 100-year Flood Scenario95 

  

 
95 Hazus, 100-Year Flood Scenario Report, August 31, 2021. 
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A community’s vulnerability to the flood hazard is calculated by relating potential flooding depth 

to the annual chance of inundation for that depth. An analysis of the 100-year return interval 

event was performed to assess risk to essential facilities.  

Depth, duration, and velocity of water in the floodplain are the primary factors contributing to 

flood losses. Associated hazards that contribute to flood losses include channel erosion and 

migration, sediment deposition, bridge scouring, and the impact of flood-borne debris. The 

Hazus flood model allows users to estimate flood losses due to flood velocity to the general 

building stock. The flood model does not currently estimate losses due to high velocity flash 

floods. Building stock exposure is discussed in detail in the Hazus building stock sections of  

Section 4, Hazard Identification and Risk Assessment Methodology.  

The Hazus flood assessment included streams and coastal regions located in the planning area 

with a drainage area of ten square miles or more. The flood depth grid was developed for the 

100-year return period.  

The Hazus report for flood includes summaries of physical damage to residential and 

commercial buildings, schools, essential facilities, and infrastructure; and economic loss 

including lost jobs, business interruptions, repair, and reconstruction costs. Loss estimation for 

this Hazus module is based on specific input data:  square footage of buildings for specified 

types or population; and local economic data for use in estimating the economic impact of flood 

hazards. Data for this analysis was provided at the census block level. 

 

Table 4.3.14: Hazus Direct Economic Loss Categories and Descriptions96 

 

Name  Data Input for Hazus Model  Hazus Output  

Building  
Cost per square feet (sq. ft.) to repair 
damage by structural type and 
occupancy for each level of damage  

Cost of building repair or replacement of 
damaged and destroyed buildings  

Contents  Replacement value by occupancy  Cost of damage to building contents  

Inventory  Annual gross sales in dollar per sq. ft.  
Loss of building inventory as contents related 
to business activities  

Relocation  
Rental costs per month per sq. ft. by 
occupancy  

Relocation expenses (for businesses and 
institutions)  

Income  
Income in dollar per sq. ft. per month by 
occupancy  

Capita-related incomes losses as a measure 
of the loss of productivity, services, or sales  

Rental  
Rental costs per month per sq. ft. by 
occupancy  

Loss of rental income to building owners  

Wage  
Wages in dollar per sq. ft. per month by 
occupancy  

Employee wage loss as described in income 
loss  

 

 
96 Hazus 
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The Hazus flood analysis indicates that Chittenden County, in a 100-year flood scenario, has an 

exposure of $1,616,891,000 in building damages due to flood events97. 

For the flood scenario model, the built-in default inventory of assets (known as Level 1 analysis) 

included in the standard Comprehensive Data Management System (CDMS) was used, with no 

inventory adjustments made to account for locally reported critical assets. As such, 

discrepancies may appear between self-reported critical asset data, and Hazus-generated data 

included in this section.  

Essential Facilities at Risk  

There are 25 critical facilities in the Planning Area located in the 0.1 percent annual chance and 

0.2 percent annual chance flood zones. Specific details related to the municipalities’ critical 

facilities located in flood zones are further described in the Jurisdiction Annexes. 

 
Table 4.3.15: Critical Facilities Exposure to FEMA Floodplains, by Jurisdiction  

JURISDICTION 
Total 

Facilities 
In 100-Year 
Floodplain 

In 500-Year 
Floodplain 

Bolton 4 1 3 

Buels Gore 0 0 0 

Burlington 1 1 0 

Charlotte 0 0 0 

Essex 2 2 0 

Essex Junction 3 3 0 

Hinesburg 1 1 0 

Huntington 3 0 3 

Jericho 1 1 0 

Milton 1 0 1 

Richmond 4 4 0 

Shelburne 5 5 0 

South Burlington 0 0 0 

St. George 0 0 0 

Underhill 3 3 0 

Westford 1 1 0 

Williston    

Winooski 1 1 0 

Total 25 18 7 

 

Individual municipality maps illustrating this data are included in the jurisdiction annexes. 

 
97 Hazus, 100-Year Flood Report, August 31, 2021. 
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Figure 4.3.10: Critical Facilities in Relation to River Corridors and FEMA Flood Zones98 

 

 
98 FEMA Digital Flood Insurance Rate Maps; Dams - Vermont Department of Environmental 
Conservation; River Corridors - Vermont Agency of Natural Resources; Culverts – Vermont Conservation 
Innovation Grants; Municipal Water Protection Buffers and Setbacks - Municipal Zoning Regulations; 
Critical Facilities – Chittenden County Regional Planning Commission. 
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The vulnerability of the county’s building stock was assessed using GIS analysis to identify an 

asset’s location within the extent of known hazard areas that can be spatially defined. 

Determinations were made by using the most recent available Hazus data for critical facility 

locations and delineable hazard areas; however, current data was only available for utility 

systems and transportation systems. The actual level of risk for each facility should be 

determined by additional on-site assessment. 

Table 4.3.16: Dollar Exposure (in thousands of dollars) of Critical Facilities Potentially At-

Risk to Flood99 

Jurisdiction Fire Stations Hospitals 
Police 

Stations 
Schools 

Utility 
Systems 

Transportation 
Systems Total 

Chittenden 
County 

Not available 
Not 

available 
Not 

available 
Not 

available 
$665,741 $3,506,494 $4,172,235 

 

 

Figure 4.3.11: Displaced Population Compared to Persons Seeking Short-term Public 

Shelter100 

Chittenden County properties most vulnerable to flooding are in SFHAs identified by FEMA, 

which were produced after Flood Insurance Studies (FIS) for each area were completed. Digital 

Flood Insurance Rate Maps (FIRMs) are available for all municipalities participating in the NFIP.  

 

 

Built Environment 

 
99 Hazus Flood Reports: October 21, 2021 - Fire Station Facilities Damage and Functionality; Care 

Facilities (Hospital) Damage and Functionality; Police Station Facilities Damage and Functionality; 
School Damage and Functionality; Emergency Operation Center Damage and Functionality 

100  Hazus 
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Based on the Hazus flood reports, there are a number of buildings potentially damaged in a 

100-year flood scenario, based on the range of damage by percentage. Data indicates the 

higher vulnerability of wood structures in this flood scenario. 

Table 4.3.17: Building Damage Count by General Building Type (by percentage) for 100-

Year Flood, Chittenden County101 

Building 
Material 

Average Damage (%) Within Each Damage Range 

<1 1-10 
11-
20 

21-
30 

31-
40 

41-
50 

Substantial TOTAL 

Steel 0 2 0 0 0 0 0 2 

Masonry 0 1 0 0 0 0 0 1 

Wood  37 153 126 39 19 7 5 386 

Concrete 0 0 0 0 0 0 0 0 

Manufactured 
Housing 

12 0 0 0 0 0 2 14 

TOTAL 49 156 126 39 19 7 7 403 

 

Hazus identifies building damage by type of construction and percentage of damage for a 100-

year flood scenario. The data indicates the relative strength of concrete structures and 

vulnerability of wood structures in withstanding this type of hazard scenario. 

Table 4.3.18: Building Damage by Building Type (in thousands of square feet) for 100-

Year Flood, Chittenden County102 

Building Material 

Average Damage (%) Within Each Damage Range (in thousands of 
square feet) 

<1 1-10 11-20 21-30 31-40 
41-
50 

Substantial 

Steel 28.0 111.0 102.0 25.0 12.0 8.0 6.0 

Masonry 34.0 81.0 66.0 14.0 7.0 5.0 1.0 

Wood  151.0 418.0 371.0 151.0 73.0 36.0 37.0 

Concrete 5.0 20.0 14.0 2.0 0.0 0.0 0.0 

Manufactured 
Housing 

23.0 0.0 0.0 1.0 0.0 0.0 3.0 

TOTAL 241.0 30.0 553.0 193.0 92.0 49.0 47.0 

 

The potential exposure of buildings, by type, based on a 100-year flood scenario indicates that 

buildings constructed of wood have the highest level of exposure, followed by masonry 

construction. 

Table 4.3.19: Building Stock Exposure (in thousands of dollars) by Building Type for 100-

Year Flood, Chittenden County103 

 
101 Hazus Report Building Damage by Building Type, October 21, 2021.  
102 Hazus Report Building Damage by Building Type, October 21, 2021.  
103 Hazus Report Building Stock Exposure by Building Type, October 21, 2021. 
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Wood Steel Concrete Masonry 
Manufactured 

Housing 
TOTAL 

13.136.876 2,726,557 1,246,387 3,058,947 167,287 20,336,054 

 

Examining the potential building damage count by general occupancy, indicates the high 

number of residential structures at risk in a 100-year flood scenario. 

Table 4.3.20: Building Damage Count by General Occupancy (by number) for 100-Year 

Flood, Chittenden County104 

Building 
Material 

Count of Buildings (#) by Range of Damage (%)  

<1 1-10 
11-
20 

21-
30 

31-
40 

41-
50 

Substantial TOTAL 

Education 0 0 0 0 0 0 0 0 

Religion 0 0 0 0 0 0 0 0 

Agriculture 0 0 0 0 0 0 0 0 

Residential 49 157 127 39 19 7 7 405 

Industrial 0 0 0 0 0 0 0 0 

Commercial 0 0 0 0 0 0 0 0 

Government 0 2 0 0 0 0 0 2 

TOTAL 49 159 127 39 19 7 7 407 

 

The potential building stock exposure by general occupancy (in thousands of dollars) based on 

a 100-year flood scenario, again demonstrates the vulnerability of residential structures to the 

impacts of this hazard. 

Table 4.3.21: Building Stock Exposure by General Occupancy (in thousands of dollars) 

for 100-Year Flood, Chittenden County105 

Residential Commercial Industrial Agriculture Religion Government Education TOTAL 

$14,866,050 $3,687,915 $865,812 $65,133 $242,454 $200,006 $408,670 $20,336,040 

 

Natural Environment 

Flood and flash flood events typically generate large amounts of debris carried by fast-flowing 

water to areas within and outside of identified floodplains and river corridors. The 100-year flood 

scenario calculated by Hazus provides an estimate of potential tonnage of debris from such an 

event, which could exceed 5,000 tons. 

 

Table 4.3.22: Debris Summary Report (in tons), for 100-year Flood, Chittenden County 

Finishes Structures Foundations TOTAL 

2,303 1,697 1,297 5,267 

 
104 Hazus Report Building Damage County by General Occupancy, October 21, 2021.  
105 Hazus Report Building Stock Exposure by General Occupancy, October 21, 2021. 
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Direct Economic Losses 

The Hazus model develops building capita stock and income losses annualized for a single100-

year event broken down into the respective subcategories. Capita stock losses include losses 

for building, contents, and inventory; income losses include relocation, capita-related, wages, 

and rental income losses.  

Table 4.3.23 Direct Economic Losses for Buildings and Building Economic Losses (in 

thousands of dollars), for 100-year Flood, Chittenden County106 

Capita Stock Losses  Income Losses 
Total 
Loss Building 

Loss 
Contents 

Loss 
Inventory 

Loss 

Building 
Loss 

Ratio % 

Relocation 
Loss 

Capita 
Related 

Loss 

Wages 
Losses 

Rental 
Income 

Loss 

$56,897 $64,387 $1,887 1.8 $19,089 $24,849 $65,470 $7,752 $240,331 

 

National Risk Index (NRI) 

Additional data for measuring risk is used as a comparative tool for this Plan update.  The NRI 

assessment includes an Expected Annual Loss (EAL) calculation which quantifies loss for 

relevant consequence types (buildings, people and agriculture) for multiple hazards including 

flood. The EAL is calculated using a multiplicative equation that includes exposure, annualized 

frequency, and historic loss ratio risk factors.107  

Table 4.3.24: Expected Annual Loss Values for Riverine Flooding, Chittenden County108 

Building Value 
Population 

Equivalence109 
Population 

Agriculture 

Value 
Total Loss 

$461,510 $148,103 0.02 $40,447 $649,950 

 

Table 4.3.25: Exposure Values for Riverine Flooding, Chittenden County 

Building Value 
Population 

Equivalence110 
Population 

Agriculture 

Value 
Total Value 

$481,722,564 $26,571,716,199 3,496,28 $5,197,392 $27,058,636,155 

 

 
106 Hazus Report Flood Direct Economic Annualized Losses for Buildings, September 2021 
107 The National Risk Index Community Report for Chittenden County, Vermont, dated May 2, 2022 is 
included in Appendix D. 
108 Community Report, National Risk Index, dated May 2, 2022.  Retrieved at: 
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007  
109 The Population Equivalence in the current report was calculated using a value of statistical life (VSL) 
approach where each fatality or ten injuries is treated as $7.6 million of economic loss. 
110 The Population Equivalence is calculated 

https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
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4.3.4   HAZARD SUMMARY 
 

The loss estimates and ranking results for the flood hazard in Chittenden County are principally 

based on the results of the detailed GIS and Hazus analysis, NCEI Storm Events Database 

listings, the Hazard Identification and Risk Assessment included in the 2018 Vermont State 

Hazard Mitigation Plan, the National Risk Index, and each jurisdiction’s qualitative ranking. 

There is no one perfect data source that can be used for this purpose; however, the various 

tools provide a blended picture of hazard risk and vulnerability for flood that can serve as a 

guide for identifying appropriate mitigation measures. 

Potential Impacts of Climate Change 

As the climate continues to change, flooding is likely to be more frequent with smaller floods 

caused by heavier rains and inadequate drainage capacity in urbanized areas but may not be 

as costly as the large-scale floods which may occur at much less frequent intervals.  

Future Population and Development Trends 

All municipalities in Chittenden County, except Buel’s Gore, which does not contain any known 

flood hazard areas, participate in the National Flood Insurance Program (NFIP). Since the 2017 

MJAHMP, the town of St. George has joined the NFIP. Consequently, many municipalities have 

building and zoning protections that limit or prevent inappropriate development in identified 

floodplains. In addition, the state’s River Corridor regulations offer additional protections to 

future development.  

Additional information related to specific municipal land use protections is presented in each 

jurisdiction annex. 

Public Input 

A Public Hazard Survey made available to the county residents during the planning process 

indicated that approximately 20 percent of the more than 200 survey respondent households 

had directly experienced flooding within the previous five years, and most were either very 

concerned or somewhat concerned about future flooding. In addition, 72 percent expressed a 

high level of worry about damage to community lifelines such as schools, utilities, hospitals, etc., 

and 65 percent were very worried about damage to or loss of waterways or other natural 

resources. On a ranking of the most important community assets, survey responders were most 

concerned about hospitals and other healthcare facilities. 

Opportunities for Mitigation 

Flood events range widely in terms of location, magnitude, and impact. Most frequent flooding 

events are localized and result from heavy rains in a short period of time over urbanized areas 

that are not able to appropriately handle stormwater runoff. While events of this type do cause 

damage to private property, public infrastructure, and crops, and can result in federal 

declarations, many do not rise to this level and are addressed through local resources. 
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Consequently, mitigation goals and actions should focus on flood-related issues that cause 

repetitive impacts and losses. Of prime concern to many municipalities is the need for adequate 

stormwater management plans and practices to protect transportation infrastructure and natural 

areas. 

Factors for Consideration in the Next Planning Cycle 

Future monitoring, evaluating, and updating of this plan should consider the following factors 

related to flood/flash flood as well as other information from the VT SHMP updates: 

 

• Have any flood/flash flood events occurred since adoption of this plan? 

• Has any new scientific research or methodology changed the ability to predict flood/flash 

flood events or assess risk and vulnerability? 

• Has there been any significant change in the population, built environment, community 

lifelines, natural environment, or economy that could affect the risk or vulnerability to 

flood/flash flood? 

• Is there any new evidence related to the impacts of climate change that could affect the 

level of risk or vulnerability to flood/flash flood? 
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SECTION 4.4 FLUVIAL EROSION   

2022 MJAHMP Update 

The hazard was reviewed and a new analysis was performed: 

• Moved fluvial erosion information from the flood section to a separate hazard section to 

emphasize risks and vulnerabilities. 

• Reformatted hazard profile to improve flow, clarity, and graphic presentation. 

• Updated risk assessment and vulnerability analysis. 

• Updated data sources and imagery, where available. 

• Reviewed and re-evaluated hazard ranking using methodology described in Section 4. 

  

Fluvial Erosion 
Overall 

Vulnerability 

Definition, Key Terms, and Overview 

Medium 

Erosion: The gradual breakdown and movement or removal of sediment or soil 
from one location to another due to both physical and chemical processes of 
water, wind, and general meteorological conditions.  
Fluvial Erosion: The detachment of material of a river or stream bed and the 
sides. Erosion starts when the flow energy of the water exceeds the resistance 
of the material of the river bed and banks. Flow energy depends on depth of 
water and gradient, which affects the stream velocity. The point in time when 
material is set in motion varies for different particles such as soil or rock. 
Deposition: Sediment moved through the process of erosion and deposited in 
another location downstream or at a lower elevation. 
Alluvial fans are formed when rushing streams and waterways carry sediment 

through narrow channels or valleys. As the rushing water reaches the valley 

below, it slows down and spreads out, depositing sediment in a fan-shaped 

landform. 

Frequency Probability Potential Magnitude 

Medium Medium 
Injuries/Deaths Infrastructure Environment 

Low High Medium 

 

4.4.1 HAZARD PROFILE  

 
Natural, or geologic, erosion has occurred since the Earth’s formation and continues at a slow 

and uniform rate each year.  

 

There are two general causes of soil erosion: wind and water. Both can cause significant soil 

loss. Winds blowing across sparsely vegetated or disturbed land can pick up soil particles and 

transport them to another location. Water flowing over land also transports soil particles to other 

locations. Wind erosion generally impacts wider, less well-defined areas than water erosion, but 

water erosion can transport larger particles than wind. Major storms such as hurricanes may 
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cause significant erosion by combining the impacts of high winds and high velocity water flow 

over large flooded areas.  

 

The main causes of water erosion are stream or overland flow, and wave action. Stream or 

overland flow erosion is the result of mechanical or chemical removal and transportation of soil 

particles to a new location. Wave action can result in shoreline erosion on large bodies of water.  

 

Topography of the area, including size, shape, and slope is a key variable in determining water 

flow velocity which in turn is a primary factor in the magnitude of the hydraulic forces producing 

erosion. The greater the slope length and gradient, the more potential an area has for erosion.  

 

Climate can also affect the amount of runoff, especially the frequency, intensity, and duration of 

rainfall and storms. When rainstorms are frequent, intense, or of long duration, erosion risks are 

high. Seasonal changes in temperature and rainfall amounts define the period of highest 

erosion risk for the year.  

 

During the mid to late 1960s, the importance of erosion control gained increased public 

attention. Implementation of erosion control measures consistent with sound agricultural and 

construction operations was needed to minimize the adverse effects associated with increasing 

settling out of the soil particles due to water or wind. The increase in government regulatory 

programs and public concern has resulted in a wide range of erosion control products, 

techniques, and analytical methodologies in the United States. These measures are addressed 

in Vermont through local sedimentation and erosion control programs. While local erosion 

hazard areas are not consistently identified, the areas of greatest concern are typically those 

areas consisting of steep slopes and fast running stream channels, as well as large construction 

sites involved in the excavation and disturbance of their natural state. 

 

In naturally flowing streams, erosion occurs on a consistent, but small-scale, basis within the 

riparian corridor of the county’s streams and rivers. This is part of a normal, natural process and 

as such is necessary for the proper functioning of the ecosystem of these waterways. However, 

fluvial erosion on a large scale can damage stream banks and undercut infrastructure such as 

roads, bridges, and culverts as well as agricultural land and structures, causing severe damage.  

Most damage recorded as “flood” damage in Vermont is more accurately associated with fluvial 

erosion rather than inundation. The 2018 Vermont State Hazard Mitigation Plan (VT SHMP), 

dated March 6, 2017, contains the following discussion of fluvial erosion, which is relevant to 

Chittenden County: 

“In Vermont, most flood-related damage is due to fluvial erosion. Erosion occur[s] when 

the power of the flood (i.e., the depth and slope of the flow) exceeds the natural 

resistance of the river’s bed and banks. Rivers that have been overly straightened or 

deepened may become highly erosive during floods, especially when the banks lack 

woody vegetation, or when the coarser river bed sediments have been removed. In 

areas where rivers are confined due to human activity and development, they have 

become steeper, straighter, and disconnected from their floodplains. The more trapped 
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the river is, the greater power it will gain, which eventually results in a greater degree of 

damage to critical public infrastructure such as roads and stream-crossings, as well as 

homes, businesses, community buildings and other man-made structures built near 

rivers. Fluvial erosion is also increased downstream when all the eroded materials (i.e., 

sediment and debris) come to rest in a lower gradient reach, clog the channel, and 

cause the river to flow outside its banks. When severe enough, fluvial erosion can also 

be the cause of Landslides. The land area that a river accesses to meander and overtop 

its banks to release flood energy without excessive erosion is known as the River 

Corridor”.111 

A River Corridor is defined in Vermont statute as: 

“…the land area adjacent to a river that is required to accommodate the dimensions, 

slope, planform, and buffer of the naturally stable channel and that is necessary for the 

natural maintenance or natural restoration of a dynamic equilibrium condition, as that 

term is defined in section 1422 of this title [10 V.S.A §752)], and for minimization of 

fluvial erosion hazards, as delineated by the Agency of Natural Resources in accordance 

with river corridor protection procedures112.” 

The 2018 VT SHMP notes how the state’s landscape has historically contributed to widespread 

channelization of rivers and streams, leading to increased agricultural land uses and 

development of transportation infrastructure. Conversely, channelization, combined with 

floodplain encroachment, has contributed significantly to the “disconnection of as much as 70 

percent” of the state’s rivers from their floodplains. This process of catastrophic adjustments of 

the channels is an unsustainable condition that leads to fluvial erosion damage to adjacent or 

nearby “human investments” when energized by flood events.113 

In the process of erosion and deposition, soil erodes from the point where water is impacting the 

bank of a waterway where it turns, and deposits it downstream or in the floodplain if the water 

overtops the bank.  

 
111 2018 Vermont State Hazard Mitigation Plan, March 6, 2017; page 56. 
112 Section 1422, 10 VSA, §752; 112 https://legislature.vermont.gov/statutes/section/10/032/00752 
113 2018 VT SHMP; page 58. 

https://legislature.vermont.gov/statutes/section/10/032/00752
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Figure 4.4.1: Process of Erosion and Deposition114 

 

Figure 4.4.2: Combined Effects of Erosion and Deposition115 

Fluvial erosion occurs in two ways: 

• Vertical erosion: a river erodes by deepening the bed. 

• Lateral erosion: a river erodes by broadening its bed. This often results in serious 

problem such as loss of agricultural lands. Dense vegetation at the river bank may 

prevent or reduce bank erosion. 

 
114 Assignmentpoint.com 
115 Slideshare; https://www.slideshare.net/SitiMutiahAliUmar/combined-effects-of-erosion-deposition  

https://www.slideshare.net/SitiMutiahAliUmar/combined-effects-of-erosion-deposition
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The 2017 Chittenden County Multi-

Jurisdictional All-Hazards Mitigation Plan 

(MJAHMP) notes that during development and 

adoption of both the 2005 and 2011 plans, 

threats from stream erosion were identified as 

Fluvial Erosion Hazard (FEH) Areas through 

the analytical lens of a Stream Geomorphic 

Assessment or SGA. The SGA approach is still 

used by the Vermont Agency of Natural 

Resources (ANR) but the Vermont General 

Assembly adopted two related terms that are 

now used in managing fluvial erosion hazards.  

River Corridors and River Corridor Protection 

Areas 

The ANR identifies and maps River Corridors 

and River Corridor Protection Areas (RCPA)s. 

The RCPA is defined as the area within a 

delineated River Corridor subject to fluvial 

erosion that may occur as a river establishes 

and maintains the dimensions, pattern, and 

profile associated with its dynamic equilibrium 

condition that would represent a hazard to life, 

property, and infrastructure placed within the 

area. The RCPA was previously defined as the 

meander belt portion of the River Corridor 

without an additional allowance for a riparian 

buffer to serve the functions of bank stability 

and slowing flood water velocities in the near-

bank region.  

Although the term that previously identified the 

Fluvial Erosion Hazard (FEH) area was 

changed to the RCPA, in recent years Vermont 

DEC has also moved away from the RCPA 

term and now focuses on River Corridors. 

This land area adjacent to a river is required to 

accommodate the dimensions, slope, planform, 

and buffer of the naturally stable channel that 

is necessary for the natural maintenance or 

natural restoration of a dynamic equilibrium 

condition and for minimization of fluvial erosion 

hazards, as delineated by the Vermont ANR in accordance with river corridor protection 

procedures. (10 V.S.A. § 1422).The option for municipalities to adopt RCPAs still exists but is 

Figure 4.4.3: River Corridor Diagram   
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no longer encouraged by the ANR. The Agency now recognizes the RCPA as being 

inconsistent with State policy to achieve stable, least erosive, equilibrium conditions in the 

state’s streams and rivers. The primary objective of River Corridor protection, as defined in 

Vermont Statute, is to provide enough lateral space for a river to achieve a stable slope 

(meander geometry) and minimize fluvial erosion hazards. The RCPA is a partial river corridor, 

as defined, lacking the 50-foot setback provision required to protect the full meander belt of a 

River Corridor. Thus, ANR does not promote the RCPA via the state model bylaws since it will 

not maximize hazard mitigation and water quality objectives.  

Communities that adopt and regulate the RCPA will not be eligible for the 17.5 percent 

Emergency Relieve and Assistance Fund (ERAF) cost share since protecting the RCPA does 

not provide enough lateral space to reduce erosion hazards over time. Towns opting to regulate 

the RCPA should be aware that support from ANR will be largely unavailable since the agency 

is dedicating its resources to mapping and protection of the full River Corridor, consistent with 

state policy. Early Adopter communities that adopted partial River Corridor protection standards 

or protective flood inundation regulations prior to the ERAF rule going into effect on October 23, 

2014 have taken important steps toward minimizing stream erosion, reducing exposure to flood 

hazards, and ensuring public safety, and will remain eligible for the 17.5 percent ERAF cost 

share under the current ERAF rule. However, it is anticipated that future amendments to the 

ERAF Rule will change the cost-share rate and/or the various qualifying activities for these 

communities to reduce their exposure to flooding. 

Table 4.4.1: Fluvial Erosion Hazard Profile Summary 

FLUVIAL 

EROSION 

 

Assessment: 

Medium Risk 

Hazard 

Location:  Area affected: 100- and 500-

year floodplains; River Corridor  

Extent: Major erosion impacting 

agricultural lands and transportation 

infrastructure (roads, bridges, etc.); some 

private property impacts 

Duration: Short- to long-term 

Probability: Medium 

Seasonal Pattern: Summer rainfall 

events; increased duration of annual spring 

river flooding from snow melt and ice jams 

Speed of Onset – Moderate to Rapid 

Warning Time – Minimal 

Repetitive Loss – N/A 

Potential Cascading Effects 

• Threat to health and safety 

• Traffic/roadway 

damage/closures 

• Resident/visitor and responder 

safety 

• Property damage or loss 

• Disruption of critical services 

• Long-term environmental 

damage 

• Direct and indirect economic 

loss 

 

 

 Shoreland Protection The State’s Shoreland Protection Act, effective July 1, 2014, regulates 

activities within 250 feet of the mean water level of lakes greater than 10 acres in size. The 

intent of the Shoreland Protection Act is to allow reasonable development along the shorelands 

of lakes and ponds while protecting aquatic habitat, water quality, and maintaining the natural 

stability of shorelines. The Vermont ANR administers the Shoreland Protection Act through the 

Department of Environmental Conservation’s Shoreland Permitting. Shoreland Permitting 
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reviews applications for shoreland permits and ensures that new development or redevelopment 

within Protected Shoreland Areas is conducted according to the standards set forth in the 

Shoreland Protection Act.  

Location 

Areas along waterways, streambeds and lakes throughout the county are susceptible to fluvial 

erosion.  In addition to natural bodies of water, roadside cuts, ditches and culverts may be prone 

to erosion, especially in areas or steep topography and if no erosion control measures are 

taken. 

 

The Chittenden County Regional Planning Commission (CCRPC), in association with Vermont 

ANR and other entities has spent several years conducting geomorphic assessments of 

waterways in most of the county’s municipalities. Areas identified in these assessments as 

vulnerable or susceptible to erosion are designated by Vermont ANR as River Corridors  

The River Corridor (RC) mapped areas susceptible to fluvial erosion are combined with Special 

Flood Hazard Areas (SFHAs) to illustrate specific locations along numerous small and large 

waterways throughout the county vulnerable to fluvial erosion. The River Corridor is a modelled 

area based on empirically derived relations between the drainage area, valley slope, channel 

width, and meander amplitude, indicating the areas most sensitive or prone to fluvial erosion. In 

addition, estimated municipal water protection buffers, geomorphically incompatible culverts and 

dams are susceptible to erosion. As with many structures in the SFHA, many structures located 

within the RC were also constructed prior to the adoption of zoning laws and likely before the 

adoption of municipal stream setback regulations identified in those same laws.  
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Figure 4.4.4: FEMA Special Flood Hazard Area (SFHA) and River Corridors, with Critical 
Facilities116  

 
116 FEMA Digital Flood Insurance Rate Maps; Dams - Vermont Department of Environmental 
Conservation; River Corridors - Vermont Agency of Natural Resources; Culverts – Vermont Conservation 
Innovation Grants; Municipal Water Protection Buffers and Setbacks - Municipal Zoning Regulations; 
Critical Facilities – Chittenden County Regional Planning Commission.  
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The 2018 VT SHMP notes that changes in watershed hydrology have been observed as a 

localized phenomenon either in small, highly urbanized waters, such as Morehouse Brook in 

Winooski, and Centennial Brook and Bartlett Brook in South Burlington; or in small, rural 

sub-watersheds where clear cutting of a large percentage of the watershed land area has 

recently occurred117. 

Chittenden County has a shoreline along Lake Champlain and its associated embayment, and 

tributaries, including the Lamoille and Winooski Rivers, that experience erosion. The accretion 

and erosion of these shorelines are greatly influenced by wind-induced waves, boat wakes, and 

storm water runoff. Other contributing factors include the physical characteristics of the 

shoreline (e.g., topography, soil), as well as human activities (e.g., land use, dredging, and 

shoreline stabilization).  

 

All the municipalities in the County have substantial shoreland regulations in place through the 

Shoreland Protection Act, which requires review of permit application for new development or 

redevelopment within Protected Shoreland Areas and ensures that it is conducted according to 

the standards set forth in the law. 

 

Extent 

While Vermont has field-assessed over 2,100 stream miles to establish the extent of erosion 

and rate of river sensitivity, neither the State of Vermont or the Federal Emergency 

Management Agency (FEMA) has consistently collected data on impact severity or past 

occurrences. Bank erosion and the degree of meander migration (over a 20-year span) are 

documented in the Stream Geomorphic Assessment (SGA) program, but before-and-after 

monitoring of the number of feet-acres of soil lost in any one event has not been completed to 

date. Given the growing awareness of this hazard as a distinct cause of flood-related damage, a 

strong case could be made for the collection of such event data. Despite this lack of data, the All 

-Hazards Mitigation Plan Update Committee (AHMPUC) recognizes that damages by this 

hazard have been caused in the past and could be caused in the future and therefore has 

included it in the 2022 MJAHMP update. 

Past Occurrences 

There is no known database of historic erosion events in Chittenden County. Erosion events are 

typically extremely localized in nature and often go unreported unless they cause damage to 

infrastructure, are reported as flood-related damage, or the resulting topography presents new 

hazard. areas. 

 

Probability of Future Events 

The probability of future fluvial erosion events remains likely in localized areas throughout 

Chittenden County, especially along steep rivers, and stream channels, and in River Corridor 

 
117 Source: 2018 Vermont State Hazard Mitigation Plan, March 6, 2017; Flood Insurance Rate Maps 
(FIRMs), National Flood Insurance Program 
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Climate change science indicates that with increased storm events, flood-related erosion would 

also be expected to increase.  

 

Due to the lack of consistent methodology and data related to previous fluvial erosion events, an 

exact probability or recurrence interval is unable to be determined for this Plan update. 

 

4.4.2  RISK ASSESSMENT 

 

Population 

Although there are not typically significant areas of population within land susceptible to fluvial 

erosion, residents living in sparsely populated areas near steep river and stream valleys could 

be impacted by this hazard. Of particular concern is residents isolated for either short- or long-

term periods due to road or bridge closures caused by fluvial erosion. 

Built Environment and Community Lifelines 

Incidents of fluvial erosion that cause damage are most likely to affect transportation 

infrastructure, such as roads, culverts, bridges, and rail lines, and private property where 

residential construction has encroached in River Corridors  

Some water supply sources and distribution systems are also endangered by fluvial erosion 

because of buried pipes that cross streams. Damage to water supply mains is a potential 

consequence of fluvial erosion. In Chittenden County. The Jericho-Underhill Water District has 

tried to address channel stability in the Browns River to prevent the loss of water infrastructure 

to fluvial erosion hazards. 

Natural Environment 

The Vermont Agency of Natural Resources, Stream Geomorphic Assessment (SGA), Program 

Introduction, undated, notes key assumptions about fluvial geomorphic science that affect risk to 

the environment: 

• Human-related physical change to river channels, flood plains, and watersheds often 

mimic and/or change the rate of natural physical processes. 

• The distribution and condition of stream types, especially those indicative of reach and 

watershed scale adjustments, influence erosion and flood hazard risk levels and aquatic 

habitat quantity and quality. 

 

Economy 

Older commercial structures and areas built close to waterways prior to the establishment of 

River Corridors are more susceptible to the impacts of fluvial erosion. This could lead to short-or 

long-term economic impacts either from direct loss due to property damage or indirect loss due 

to business closures. 
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Hazard Risk Ranking 

 

Each jurisdiction in the Planning Area conducted a risk analysis to consider impacts, 

consequences (including magnitude/severity), and probability of future occurrences to 

determine the Overall Risk Rating for fluvial erosion.  

 

Table 4.3.9: Fluvial Erosion Hazard Risk Rating Summary, All Municipalities 

 

JURISDICTION 

Sum - Impact/ 

Consequence 

Score 

Probability 

Total Risk 

Rating 
(Impact/ 

Consequences 

x Probability) 

Hazard 

Ranking 

Bolton 11 5 55 High 

Buels Gore 5 4 20 Medium 

Burlington 5 4 20 Medium 

Charlotte 5 4 20 Medium 

Colchester 5 4 20 Medium 

Essex 5 4 20 Medium 

Essex Junction 5 4 20 Medium 

Hinesburg 5 4 20 Medium 

Huntington 9 4 36 Medium 

Jericho 9 4 36 Medium 

Milton 6 4 24 Medium 

Richmond 10 5 50 High 

Shelburne 6 4 24 Medium 

South Burlington 4 5 20 Medium 

St. George 3 4 12 Low 

Underhill 9 4 36 Medium 

Westford 9 4 36 Medium 

Williston 3 4 12 Low 

Winooski 1 4 4 Low 

AVERAGE SCORES 6.3 3.9 25.5 Medium 
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The compilation of jurisdiction risk scores, along with consideration of the hazard profile and 

potential impacts and consequences, indicates that fluvial erosion is a high-risk hazard for 

two municipalities, and a medium-risk hazard for fourteen municipalities within the Planning 

Area. Consequently, a vulnerability assessment is appropriate to identify the level of exposure 

to the municipalities within the Planning Area. 

 

4.4.3  VULNERABILITY ANALYSIS 

 

The county’s vulnerability to erosion is primarily limited to those immediate areas along rivers, 

creeks, and streams, and to areas of loose soils with steep slopes. For this reason, vulnerability 

of the county and its municipalities to erosion is difficult to determine because there are no 

historical records for previous occurrences of erosion events that clearly separate damage 

caused by fluvial erosion from flood-related damage. Potential losses related to fluvial erosion 

are mapped in the River Corridors located along numerous small and large waterways 

throughout the county. As with structures in the SFHA, many of the structures located within the 

RC were constructed prior to the adoption of current zoning codes and likely before the adoption 

of municipal stream setback regulations identified within these codes.  

Despite the expectation of low impact to structures, a general statistical analysis of residential 

and commercial/industrial structures located within RC can be made. It should be noted that the 

potential loss analysis does not include the RC for small streams, those with drainages less 

than two square miles, where significant erosion damage to property and infrastructure in the 

county’s narrower valleys has been observed in the past.  

Table 4.4.2: Estimated Potential Losses in Special Flood Hazard Areas (SFHAs), by 

municipality118 

 

Municipality 

  

Structures Located in 
SFHA 

Median 2020 Grand List 
Value of Structures in 

SFHA   

Estimated Potential Loss 
in SFHA 

 Total 
Sites 

Residential 
Commercial/ 

Industrial/ 
Other 

Residential 
Commercial/ 

Industrial/ 
Other 

CLA 
Ratio 

Residential 
Commercial/ 

Industrial/ 
Other 

Bolton 542 24 12 $155,750 $276,250 0.9607 $3,591,097 $3,184,721 

Buels Gore 20 0 0 $0 $0 0.8116 $0 $0 

Burlington 12,021 22 23 $165,300 $319,600 0.7765 $2,823,820 $5,707,896 

Charlotte 1,923 36 2 $238,050 $1,083,950 0.9766 $8,369,267 $2,117,171 

Colchester 6,515 63 17 $199,750 $676,100 0.9147 $11,510,813 $10,513,287 

Essex (& 
Essex 
Junction) 7,388 7 13 $159,500 $522,100 0.9415 $1,051,185 $6,390,243 

 
118 Chittenden County Regional Planning Commission Analysis. NOTE: This data does not include an 
analysis of the relative susceptibility to erosion of the individual stream reaches in which a structure is 
located. 
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Municipality 

  

Structures Located in 
SFHA 

Median 2020 Grand List 
Value of Structures in 

SFHA   

Estimated Potential Loss 
in SFHA 

 Total 
Sites 

Residential 
Commercial/ 

Industrial/ 
Other 

Residential 
Commercial/ 

Industrial/ 
Other 

CLA 
Ratio 

Residential 
Commercial/ 

Industrial/ 
Other 

Hinesburg 1,936 28 5 $266,200 $333,700 0.998 $7,438,693 $1,665,163 

Huntington 923 16 6 $204,500 $202,000 0.9736 $3,185,619 $1,180,003 

Jericho 2,075 9 5 $300,700 $13,674,200 1.0053 $2,720,643 $68,733,366 

Milton 4,385 48 26 $166,800 $232,090 0.9588 $7,676,536 $5,785,725 

Richmond 1,794 117 16 $230,550 $16,100 0.9315 $25,126,607 $239,954 

St. George 342 0 0 $0 $0 0.9306 $0 $0 

Shelburne 3,329 2 4 $2,761,350 $897,050 0.9507 $5,250,431 $3,411,302 

So. Burlington 7,107 0 3 $0 $1,586,300 0.9328 $0 $4,439,102 

Underhill 1,303 17 1 $220,600 $132,900 0.9819 $3,682,321 $130,495 

Westford 877 1 0 $190,200 $0 0.9604 $182,668 $0 

Williston 4,486 10 6 $456,815 $718,810 0.949 $4,335,174 $4,092,904 

Winooski 1,748 0 3 $0 $2,437,200 0.8851 $0 $6,471,497 

County: 58,714 400 142 $5,716,065 $23,108,350   $86,944,875 $124,062,830 

Total Structures in Floodplain: 542 Total Estimated Potential Loss $211,007,705 

 

 

In most cases where erosion poses an imminent threat to property, erosion control techniques 

are typically applied before damages occur. While this provides substantial protection, it is not 

guaranteed to prevent future structural damage to homes and businesses as riprap or other 

armoring can fail or be outflanked. In addition, bank armoring can be prohibitively expensive for 

private homeowners to undertake and there are no programs that provide them with funding or 

resources for this type of work. 

Damage to public infrastructure, such as roads, bridges, and culverts, will be relatively frequent, 

approximately once every five to ten years. Armoring of banks to stop erosion may prevent 

damage in some events, but, as with private residences, does not eliminate or guarantee that 

erosion damage would not occur. In addition, the designation of River Corridors provides 

regulatory oversight that prohibits or limits development in these areas.  

In a declared event, FEMA Public Assistance, and/or the National Resource Conservation 

Service’s (NRCS) Emergency Watershed Protection Program (EWPP) may have funds 

available to assist with restoration of private land if the town or community agrees to the grant 

requiring assistance the individual landowner. Many communities turn down these opportunities 

and the landowner is left with no feasible alternatives. 

Built Environment and Community Lifelines 
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For the purpose of this Plan update, because fluvial erosion is most frequently linked to flood 

damage reports, vulnerability of community lifeline infrastructure for fluvial erosion is presented 

within Section 4.3, Flooding. Estimated losses for building stock and critical infrastructure were 

calculated through the Hazus, Level 1, modeling tool for types of structures and general 

occupancy. Data related to Community Lifelines, including fire and police stations, hospitals, 

utilities, and educational facilities, was utilized within the Hazus database to calculate potential 

losses.  

It should be emphasized that the estimated loss analysis calculated by Hazus represents a 

worst-case scenario where extensive fluvial erosion would occur from a long-duration flood 

event that impacts even the least sensitive stream reaches. The Vermont DEC River Corridor 

mapping includes ratings indicating relative vulnerability to fluvial erosion hazards: 

“…the width of a river corridor is scaled to the size of a stream. Smaller tributaries have 

narrower corridors associated with them. The width of area corridors also depends upon 

its sensitivity. For example, a steep, headwater stream with a bed made up mostly of 

boulders is very stable. (Very Low sensitivity rating), limiting its corridor to the width of 

the channel. In contrast, a meandering, lowland stream with fine substrate is much more 

prone to lateral migration and sensitive to disturbance (Very High sensitivity rating). In 

this case, the corridor, based on the stream meander belt, would be six to eight channel 

widths wide.119 

Based on everyday experience in the county, along with the history of federally declared 

disasters, the most common and likely losses due to fluvial erosion are damages to 

transportation infrastructure, primarily roads and culverts. Unlike damages to structures, 

estimating potential losses/damages to this type of infrastructure is extremely challenging for 

several reasons. First, there are no standardized replacement costs for culverts and bridges as 

costs are unique to each location and type of structure. Second, regarding road damages, there 

is no way to predict, for example, how many linear feet of roadway would be eroded by adjacent 

streams, or the linear feet washed away by an excess volume of rain flowing down a poorly 

constructed roadside ditch on an upland road.  

Each municipality has at least several culverts that are undersized (in terms of percentage bank 

full width) relative to their watershed size. The jurisdictional annexes document potentially 

problematic culverts (in terms of geomorphic incompatibility) that have been identified through 

field investigations conducted using a Bridge and Culvert Analytical tool as part of the Phase II 

Stream Geomorphic Assessment. In practice, culverts fail not necessarily from a lack of 

hydraulic capacity, but from the more random sediment and debris blockages that occur when 

backwater is created behind an undersized structure. For this reason, routine maintenance of 

roadside ditches and culverts that includes debris and sediment clearance is critical to ensure 

water is free flowing through these structures.  

 

 
119 2017 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan, p. 145 
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Natural Environment 

Of special interest when considering fluvial erosion, is the debris estimation, in tonnage, 

resulting from a 100-year flood scenario, which is included in Section4.3, Flooding and in this 

section. 

Table 4.4.3: Debris Summary Report, for 100-year Flood, Chittenden County120 

Finishes Structures Foundations TOTAL 

2,303 1,697 1,297 5,267 

 

Economy 

Estimated economic losses related to fluvial erosion can be linked to the Hazus direct economic 

loss estimates presented in Section 4.3, Flooding. Additionally, in many instances people are 

unable to afford bank stabilization to protect their home and/or there are no resources or funding 

to provide private homeowners for this type of work.  

Cultural and Historical Assets 

Many structures were built in the early years of the county’s development along the numerous 

waterways. Sites and structures may have local, state, or federal designation as a landmark; 

however, this type of designation by itself does not protect a structure from natural or human-

caused threats or hazards. If a site or structure has protection through local ordinances due to 

its historical or cultural significance, there may be limitations to mitigation actions that could 

reduce or prevent impacts from flooding and fluvial erosion. There is a delicate balance between 

protecting these assets and carrying out actions for the good of the population or community if 

they infringe in vulnerable areas. Coordination with local governing bodies and historic 

preservation boards or advocates is recommended to identify potential structures at risk and 

develop acceptable options for mitigation.  

Potential Impacts of Climate Change 

As the climate continues to change, fluvial erosion is likely to be more frequent with smaller 

floods caused by heavier rains and inadequate infrastructure. but may not be as costly as the 

large-scale floods which may occur at much less frequent intervals. Stream crossing culverts in 

upland, mountainous towns are the most vulnerable assets in rural towns while catch basins 

and stormwater pipes are the most vulnerable assets in the county’s suburban and urban 

communities. 

Future Population and Development Trends 

All municipalities in Chittenden County, except Buel’s Gore, which does not contain any known 

flood hazard areas, participate in the National Flood Insurance Program (NFIP). Since the 2017 

 
120 Hazus, Debris Summary Report for Flood., October 2021.  The table categories reference the types of 
construction debris. 
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MJAHMP, the town of St. George joined the NFIP. Consequently, the municipalities have 

building and zoning protections that limit or prevent inappropriate development in identified 

floodplains. In addition, the state’s River Corridor regulations offer additional protections to 

future development if a project is subject to Act 250, the State’s land development law. Both the 

Town of Saint George and the City of South Burlington have adopted the State’s model River 

Corridor Bylaws into their land development regulations. 

Public Input Related to Fluvial Erosion 

A Public Hazard Survey made available to the public during the planning process indicated that 

approximately 5 percent of the more than 200 survey respondent households had directly 

experienced fluvial erosion within the previous five years, but most had only moderate concern 

about future fluvial erosion events. In addition, approximately 64.5 percent were very worried 

about damage to or loss of waterways or other natural resources. On a ranking of the most 

important community assets, survey responders were most concerned about hospitals and 

other healthcare facilities. 

Opportunities for Mitigation 

Fluvial erosion events range widely in terms of location, magnitude, and impact. Most events 

are flood-related, localized, and result from heavy rains in a short period of time over areas. 

While events of this type do cause damage to property and crops, and can result in federal 

declarations, most do not rise to this level and are addressed through local resources. 

Consequently, mitigation goals and actions should focus on identifying areas most vulnerable to 

flood-related fluvial erosion issues that cause repetitive impacts and losses. 

The Vermont ANR’s Stream Geomorphic Assessment (SGA) program presents a significant 

opportunity to identify and evaluate the geomorphic and habitat conditions of streams and 

watersheds in the planning area. The program is structured in three phases, which upon 

completion should be able to “tell the story” of the physical nature of a stream, how a sequence 

of human activities may have combined to initiate a set of responses (or channel adjustments), 

and the degree to which the end result of those responses can be predicted. The ability to 

understand large scale channel evolution within a watershed could support development of a 

river management plan that predicts future channel evolution. Each phase of the SGA includes 

development of data sets to classify stream types and identify channel movement. The SGA 

phases include: 

• Phase 1: Remote Sensing techniques are used to collect data from various print and 

online resources and conduct very limited field studies, or “windshield surveys”. 

• Phase 2: Rapid field assessments to collect field data from measurements and 

observations at the reach or sub-reach scale. 

• Phase 3: Survey-level field assessments to collect detailed quantitative measurements 

using professional level stream survey and geomorphic skills. 
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Factors for Consideration in the Next Planning Cycle 

Future monitoring, evaluating, and updating of this plan should consider the following factors 

related to fluvial erosion as well as other information from the VT SHMP updates: 

 

• Have any fluvial erosion events occurred since adoption of this plan? 

• Has any new scientific research or methodology changed the ability to predict fluvial 

erosion events or assess risk and vulnerability? 

• Has there been any significant change in the population, built environment, community 

lifelines, natural environment, or economy that could affect the risk or vulnerability to 

fluvial erosion? 

• Is there any new evidence related to the impacts of climate change that could affect the 

level of risk or vulnerability to fluvial erosion? 
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SECTION 4.5 HUMAN INFECTIOUS DISEASE 

2022 MJAHMP Update  

Due to the worldwide "COVID-19" outbreak of a novel coronavirus and the statewide 

impacts experienced in Vermont, the Chittenden County MJAHMP Planning Committee 

determined that this hazard should be moved from the list of Societal Hazards, as it was 

presented in the 2017 MJHMP, and be addressed as a Natural Hazard in this update.  

 

Data related to the COVID-19 outbreak is dynamic; consequently, statistical information 

within this section related to the outbreak is based on a set timeframe. It will not be updated 

on any pre-determined schedule, but will be considered during the scheduled monitoring, 

evaluation, and update process in the next planning cycle, as outlined in Section 7.  

 

The hazard was reviewed, and a new analysis was performed, including 

• Reformatted hazard profile to improve flow, clarity, and graphic presentation. 

• Updated previous occurrences for number of events and losses. 

• Updated risk assessment and vulnerability analysis. 

• Updated data sources and imagery, where available. 

• Reviewed and re-evaluated hazard ranking using methodology described in Section 

4. 

The intent of this section is not to supplant any previous, current, or future planning 

efforts by state and local public health officials and other agencies, but to provide 

context with a mitigation focus that supports those efforts. In addition, this section 

focuses on human infectious disease events of a widespread nature and does not 

provide health or medical guidance for incidents of individual, sporadic or endemic 

disease outbreak. 

 

Human Infectious Disease 
Overall 

Vulnerability 

Definition, Key Terms, and Overview 

Medium 

A human infectious disease is one caused by a microorganism, such as a bacterium, 
virus, or protozoan, that is not normally found in the body and can cause infection. 
Some, but not all, infectious diseases are contagious, meaning they can spread from 
person to person. Other infectious diseases can spread from animals or insects to 
humans, but not from person to person. (National Institutes of Health) 

Frequency Probability Potential Magnitude 

Medium Medium 
Injuries/Deaths Infrastructure Environment 

Medium Low Low 

 

4.5.1  HAZARD PROFILE 
 

Humans are susceptible to various types of infection, most of which can be successfully 

managed through appropriate and timely medical surveillance, evaluation, and personal care.  
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Infectious disease outbreaks occur worldwide and are one of the leading global causes of 

death. The cause, nature, and treatment of each disease differs. Still, all create increased 

demand on health and medical resources and other government services that could potentially 

impact citizens' safety and security in every community in the county, state, and nation. 

  

Over twenty well-known diseases – including tuberculosis (TB), malaria, and cholera – have 

reemerged or broadened geographically since 1973, sometimes in more potent and drug-

resistant forms. At least 30 previously unknown disease agents have been identified since 1973, 

including HIV/AIDS, Ebola, and Nipah virus, for which no cures are currently available. Of the 

seven (7) prevalent human infectious disease killers worldwide, TB, malaria, and hepatitis 

continue to surge, with TB and HIV/AIDS likely to account for most deaths from infectious 

diseases in developing countries in the near future. 

 

In the United States, influenza kills an average of 

36,000 people per year. An influenza epidemic on the 

scale of that which occurred in 1918 could potentially 

sicken up to 35 percent of the population, including 

over 200,000 people in Vermont (Vermont Department 

of Health, Pandemic Influenza Preparedness and 

Response Plan (DRAFT), 2006). Due to the process of 

manufacturing vaccines, sufficient supply might not be 

available in the event of a serious, widespread 

outbreak of influenza. Chittenden County, like the rest 

of Vermont, has been affected by several influenza 

pandemics since 1918. The most recent pandemic was 

the H1N1 Influenza (or “flu”) pandemic of 2009-2010. 

The H1N1 flu was relatively mild, but sickened many in 

Chittenden County, and killed three people in Vermont.  

Concerns about avian influenza in 2006 prompted the 

Vermont Department of Health (VDH) to issue a report, 

the Pandemic Preparedness and Response Plan, outlining the state’s response to an influenza 

epidemic. In Chittenden County and across the state, discussions, workshops, and conferences 

about pandemic planning took place in 2006 and 2007. Some public education efforts regarding 

epidemics have been made, most notably in Burlington. Since then, local authorities and private 

entities have expressed interest in more pandemic planning, particularly in response to the 

H1N1 pandemic in 2009. This pandemic highlighted concerns for municipal officials about how 

to maintain continuity of essential services if a large portion of the workforce is incapacitated. 

There is also concern over how to distribute supplies, enforce quarantines, keep critical 

personnel from becoming ill, and disseminate information in the case of an epidemic. Local 

colleges and universities are particularly concerned about the issue, as they would have to 

decide whether to send students home or keep them in Chittenden County. 

The state and local public health agencies routinely carry out Reportable Disease surveillance 

with their private health and medical partners (see 

The 1918 Spanish Flu 
infected 28 percent of 
all Americans. An 
estimated 675,000 
Americans died of 
influenza, ten times as 
many as in World War I. 
 
 (The Influenza Pandemic of 1918, 
Stanford University, 
https://virus.stanford.edu/uda/)  

https://virus.stanford.edu/uda/
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http://healthvermont.gov/prevent/IDN/archive.aspx for additional information). There are multiple 

diseases that are listed as part of the Vermont Public Health Reportable Diseases list121.  which 

also provides additional information on appropriate care if an individual contracts one of these 

diseases. 

Emerging diseases may be transmitted by an infectious agent or microbial toxin. These include 

but are not limited to the Ebola virus, enterovirus D68, Middle East Respiratory Syndrome 

(MERS), legionella, and Zika virus.  

 

Transmission of infectious diseases occurs by the following primary modes: 

• Airborne (Aerosol/droplet) transmission (inhalation) 

• Biological transmission (ingestion) 

• Contact transmission (through skin/fluids)  
 

The spread of infectious disease is affected by changes in human behavior, including land-use 

patterns, increased trade and travel, and inappropriate use of antibiotics. 

 

Types of Outbreaks 

 

Zoonotic 

 

Zoonotic diseases are illnesses that spread from animals to humans and can be passed through 

direct contact with an infected animal or contact with areas where animals live. Wildlife, 

livestock and even pets can spread zoonotic 

diseases to people. For example, baby turtles 

and chicks can spread Salmonella, while 

bats, racoons and other wild animals can 

spread rabies to both humans and pets.  

 

Anybody can get a zoonotic disease, but 

certain groups of people are at higher risk, 

including children under the age of five, 

pregnant women, adults over the age of 65, 

and anyone with a weakened immune 

system. 

The Vermont Department of Health’s 

Zoonotic Disease Program122 is responsible for monitoring and responding to zoonotic diseases 

to investigate reported cases and outbreaks, collect and analyze data to detect trends in 

disease activity, collaborate with other state agencies, and work to educate Vermonters about 

prevention.     

 
121 Vermont Department of Health. Retrieved at: Infectious Disease Reporting and Data | Vermont 
Department of Health (healthvermont.gov) 
122 Zoonotic Diseases | Vermont Department of Health (healthvermont.gov) 

http://healthvermont.gov/prevent/IDN/archive.aspx
https://www.healthvermont.gov/disease-control/disease-reporting
https://www.healthvermont.gov/disease-control/disease-reporting
https://www.healthvermont.gov/disease-control/zoonotic-diseases
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Vector-Borne 

 
Mosquito season in Vermont begins in the spring but does not typically pose a health risk until 

the summer months. By July, some mosquitoes may be carrying viruses that cause diseases 

such as West Nile virus (WNV) and Eastern equine encephalitis (EEE). 

 

The VDH’s Vector-borne Disease Program is responsible for tracking and responding to 

mosquito-borne diseases by investigating cases of disease, collecting, and analyzing data to 

detect trends in disease activity; collaborating with other state agencies; and educating the 

public about prevention. 

 

Under its surveillance measures, mosquitoes from 

around the state are collected and tested for evidence 

of WNV and EEE. The VDH tracks this information 

and updates the mosquito surveillance webpage 

weekly. Prevention of mosquito-borne diseases is 

limiting exposure to mosquito bites by wearing long-

sleeved shirts and long pants when outside, limiting 

time spent outdoors at dawn and dusk when the 

mosquitoes are most active, and using an insect 

repellent that has been proven to be safe and effective 

against mosquitoes123. 

 
Diseases spread by ticks continue to be a serious public health concern in Vermont124. 

Tickborne diseases are being reported to the VDH more frequently in the past decade, with 

Lyme disease being the most common. Other tickborne diseases, such as anaplasmosis and 

babesiosis, are on the rise as well. Tularemia is a rare disease that can also be transmitted by 

ticks. 

 

Prevention of tickborne diseases is through limiting exposure to tick bites 

 

Viral Diseases  

 

The following viral disease types have either threatened or been experienced by communities 

within the United States or Vermont. 

 

Influenza 

  

Influenza, or flu, is a contagious respiratory infection that can be caused by several flu viruses. 

These viruses generally infect the nose, throat, and lungs and typically occur seasonally. 

Symptoms include fever, chills, muscle aches, coughing, congestion, headache, and fatigue 

 
123 Mosquito-borne Diseases | Vermont Department of Health (healthvermont.gov) 
124 https://www.healthvermont.gov/sites/default/files/images/2017/06/BeTickSmart.DarkBlue.png 

http://www.healthvermont.gov/disease-control/zoonotic-diseases/tularemia
https://www.healthvermont.gov/disease-control/tickborne-diseases/prevent-tick-bites-tickborne-diseases
https://www.healthvermont.gov/disease-control/mosquito-borne-diseases
https://www.healthvermont.gov/sites/default/files/images/2017/06/BeTickSmart.DarkBlue.png
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experienced for a week or more. Most people infected with the flu improve within two weeks; 

however, some may develop serious complications, such as pneumonia. The U.S. Department 

of Health and Human Services defines pandemic influenza as a new virulent flu strain, for which 

most people have no immunity, that spreads easily from person-to-person, causing a global 

outbreak or pandemic. Because there is little natural immunity, the disease can spread easily 

from person to person. Various strains of influenza often mutate from animal populations to 

humans, such as the H1N1 virus or "Swine Flu," which is a respiratory disease of pigs caused 

by type A influenza virus. Vaccines are typically developed annually, based on the primary type 

of virus currently impacting large populations. Most outbreaks occur seasonally, beginning in the 

late fall and winter months, with a lessening of cases by spring. 

 

The influenza virus can infect humans of any age and medical condition; however, depending 

on the influenza strain and other conditions, the most vulnerable populations are the very 

young, the elderly, and those with compromised immune systems or underlying health 

conditions. 

 

There were four pandemic influenza events in the past century: 1918 ("Spanish Flu"), 1957 

(H2N2 or "Asian Flu"), 1968 (H3N2 or "Hong Kong flu"), and 2009 (H1N1). The flu pandemic of 

1918 has been considered one of the most severe disease events in known history, due to its 

worldwide impact.  

 

Some forms of previous viruses continue to circulate worldwide as seasonal influenza viruses 

that have undergone mutation or antigenic shift, which changes the virus's genes. Viruses that 

have undergone antigenic drift result in small changes in the virus, which is why people can get 

the flu more than one time. It is also the primary reason why flu vaccine composition must be 

reviewed and updated annually (or as needed) to keep up with evolving influenza viruses. 
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Figure 4.5.1: Antigenic Shift and Antigenic Drift125 

Coronavirus 

Coronaviruses are a large family of viruses that are common in people and many different 

species of animals, including camels, cattle, cats, and bats. Rarely do animal coronaviruses 

infect people and then spread person-to-person; however, they can mutate to human spread, 

causing respiratory illness (like the flu) with symptoms such as a cough, fever, and in more 

severe cases, difficulty breathing and pneumonia.  

 

Previous pandemics involving coronaviruses include the severe acute respiratory syndrome 

(SARS) outbreak, which appeared in China in 2003 and spread to over 8,000 people worldwide 

and killed almost 800. In addition, the Middle East Respiratory Syndrome (MERS) was another 

coronavirus (MERS-CoV) that developed in 2012, with the first cases reported in Jordan. Most 

reported cases were linked through travel to, or residence in, countries in and near the Arabian 

Peninsula. However, the largest known MERS outbreak outside of that area was in the Republic 

of Korea in 2015. Transmission was noted to be from those having close contact, such as caring 

for or living with an infected person. MERS patients ranged in age from younger than one year 

to 99 years old. Public Health agencies continue to investigate clusters of MERS in several 

countries. 

 

In late 2019, the new SARS-CoV-2 coronavirus, named "COVID-19", caused a quickly-

spreading, widespread outbreak that quickly led to a pandemic. Within four months of first being 

identified, the virus spread worldwide with close to one million cases and more than 50,000 

deaths. Because of the dynamic situation related to this virus, including evolving mutations, the 

long-term clinical picture with COVID-19 is not yet fully known as of this Plan update.  

 

Ebola Virus Disease (EVD) 

  

• Ebola is a rare but severe and sometimes deadly hemorrhagic fever virus most 

commonly affecting people and nonhuman primates (gorillas, monkeys, and 

chimpanzees), primarily in the sub-Saharan region of Africa. Ebola is spread through 

direct contact with body fluids or people infected with it or by touching things that have 

been contaminated with these fluids. Case fatality rates have varied from 25 to 90 

percent in past outbreaks, with an average fatality rate of about 50 percent. 

• No licensed treatment or vaccine is currently available for use in people. However, there 

are experimental treatments/vaccines in use. 

• During the 2014 Ebola outbreak, of eleven reported cases in the United States, four 

were laboratory-confirmed cases in the United States, and seven cases were medically 

evacuated from other countries. Nine of those cases resulted in death; two recovered; 

and several additional expected cases were monitored in 2015 after possible exposure.  

 

Measles, Mumps, and Smallpox 

 
125 World Health Organization. 
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• While measles, mumps, and smallpox have generally been eradicated in the United 

States’ population through mass immunization measures, there are still episodes of local 

outbreaks that have the potential to lead to an epidemic scale, especially if community 

immunity levels decline in future years. 

 

Although no new cases of measles were reported in Vermont in 2019 (the most recent 

year for which data was identified), the number of cases of measles in the U.S. has been 

increasing over the past ten years, with 63 cases reported in 2010 and 1,282 cases in 

2019, the highest number of cases reported in the United States since 1994 and since 

measles was declared eliminated in 2000. Most cases were among people who were not 

vaccinated against measles. Vaccination is the primary method of containing measles, 

which is the reason that it is more likely to spread and cause outbreaks in communities 

where groups of people are unvaccinated126. 

 

• Reported mumps cases in the United States, between 2000 and 2001 peaked in 2006 

with a reported 6,584 cases, and again in 2016 with 6,366 cases. Since 2016 it has 

declined with the 2021 case numbers being the lowest in the past twenty years. 

However, as of November 10, 2021 the Centers for Disease Control and Prevention 

(CDC) reported that mumps cases were rising, even in vaccinated children, with 122 

cases reported by 30 municipalities across the United States. There were no reported 

cases in Vermont at that time127.  

 

• Although there are still pockets of smallpox outbreaks in some countries, it has been 

considered to be almost eradicated worldwide.  

 

Foodborne and Waterborne Diseases 

 

Foodborne and waterborne diseases may be caused by food or beverages that contain harmful 

bacteria, parasites, viruses, or chemicals. In general, responses to these types of illnesses are 

components of a robust, multi-level surveillance system that integrates state and local medical 

systems and public health agency tracking in coordination with the CDC’s monitoring systems. 

Some of these systems have been used extensively for decades, and frequent updates in the 

surveillance methods continue to improve the quality, quantity, and timeliness of its data. 

Because of this well-coordinated system and the low potential for widespread outbreaks related 

to bacterial and parasitic pathogens, foodborne and waterborne diseases are not addressed 

further in this plan as a potential pandemic event. 

 
 

 

 
126 Centers for Disease Control and Prevention, 2020. 
127 Centers for Disease Control and Prevention, November 10, 2021; 
https://www.cdc.gov/mumps/outbreaks.html  

https://www.cdc.gov/mumps/outbreaks.html
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Table 4.5.1: Human Infectious Disease Hazard Profile Summary 

HUMAN 
INFECTIOUS 

DISEASE 
 

Risk Assessment: 
Medium  

Location:  All county locations. 

Extent: Depending on how widespread 

and affected population, major impact on 

healthcare system. 

Duration: Weeks to months or years 

Probability: Medium 

Seasonal Pattern: Varies by disease type, 

such as fall flu season. 

Speed of Onset: Days to weeks 

Warning Time: Moderate 

Repetitive Loss: Not applicable 

Potential Cascading Effects 

• Threat to health and safety 

• Vulnerable populations may be 
more significantly impacted 

• Responder health and safety 

• Disruption of critical services 

• Increased security 

• Major redirect of medical  
services and resources 

• Commodity shortages 

• Direct and indirect economic 
loss 

 

Location 

All communities within Chittenden County are susceptible to human infectious disease 

outbreaks. Variability in types of viruses, exposure, and social and environmental conditions 

make it difficult to predict specific locations of disease occurrences; however, in person-to-

person transmission of an infectious disease, locations where humans are in close contact are 

more likely to be sites that lead to multiple cases, especially if airborne transmission is the 

primary means of exposure. Densely populated communities are typically more likely to have 

higher case numbers than rural areas. Some of the most significant outbreaks during the 

COVID-19 coronavirus outbreak have been noted within residential healthcare facilities, such as 

long-term care/assisted living facilities and large employers where workers are in close 

proximity to each other. 

Extent 

Human infectious disease outbreaks can impact widespread areas, straining the healthcare 

system, and resulting in limited access to medical care, reduced inventories of critical 

medications, medical supplies and equipment; and the need for monitored or controlled 

countermeasures, such as isolation, quarantine, and vaccination. The medical community may 

be challenged by the need to provide adequate care for many people simultaneously while 

conducting public education campaigns to share timely preventative information. The following 

definitions guide public health officials in planning prevention/preparedness, response, recovery, 

and mitigation measures for human infectious disease: 

 

Table 4.5.2. Human Infectious Disease Outbreak Levels128 

 
Disease Level Definition 

 
Sporadic 

 
When a disease occurs infrequently and irregularly 

 
128 Centers for Disease Control and Prevention (CDC) 
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Disease Level Definition 

Endemic 
The baseline level of disease, marked by constant presence 
or usual prevalence of a disease or infectious agent in a 
population within a geographic area 

 
Hyperendemic 

 
Persistent, high levels of disease occurrence 

Epidemic 
(Or Outbreak, used for a more limited 

geographic area) 
 

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

Pandemic 
An Epidemic that has spread over several countries or 
continents, usually affecting a large number of people 

 

Epidemic 

 

An epidemic can result from illnesses including, but not limited to, influenza, meningitis, 

measles, and tuberculosis. An epidemic does not have to be a contagious disease. Conditions 

such as cancer, West Nile fever, and obesity are epidemic if they affect many of the population 

at the same time. There are two main sources of infectious disease epidemics, and some 

epidemics have characteristics that are common to both: 

 

• Common Source Outbreak: Affected individuals are exposed to a common agent. 

The exposure can be singular, meaning that all affected individuals develop a disease 

following a single exposure and incubation course (also called a point source outbreak), 

or exposure may be continuous and variable with multiple, intermittent exposures to the 

source. 

 

• Propagated outbreak: Disease is spread person-to-person and affected individuals 

may become independent reservoirs that lead to further exposure. 

 

Pandemic 

 

This plan focuses on human infectious disease outbreaks that result in a pandemic. Other levels 

of disease outbreaks, including epidemic, are generally considered manageable within the 

capacity and capabilities of local resources, including mutual aid. For planning purposes, 

pandemic outbreaks are considered as "worst-case scenarios," and appropriate mitigation 

actions that address pandemic conditions would also support outbreaks of lesser magnitudes. 

 

A pandemic event represents a public health emergency impacting all sectors of society. Its 

occurrence is also unique because, although it has been rare in the past, it has been considered 

inevitable and over the past two decades has led to extensive preparedness and planning 

measures at all levels of government.  

 

A pandemic event resulting from a viral outbreak occurs when a significant antigenic drift, or 

shift, occurs in the virus, resulting in a new or "novel" strain spreading efficiently from person-to-
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person, to which the population has not been exposed, and there is no underlying immunity. 

The severity of the outbreak event is generally variable and unpredictable.  

 

Many infectious disease cases will increase the burden on hospitals and other healthcare 

system resources and infrastructure. Morbidity and mortality may disproportionately impact 

younger and healthier people (as was experienced with the influenza pandemic in 1918) or may 

impact older and medically-at-risk people (as initially occurred in the coronavirus outbreak in 

2020). This may reduce the availability of workers due to worker illness, isolation/quarantine, or 

workers caring for those who are ill. It may also restrict normal activities of the population and 

result in shortages or unavailability of commodities. Mitigation strategies, such as "stay-at-

home" orders and closure of nonessential businesses, may decrease opportunities for disease 

transmission but will also likely create additional burdens upon the productivity of the workforce 

and availability of essential goods and services. 

 

Some viruses that have led to epidemics or pandemics in the past sometimes become endemic, 

meaning they remain prevalent in the population at some level and are controlled through 

multiple public health mitigation measures such as surveillance, isolation/quarantine, or mass 

prophylaxis. 

 

Previous Occurrences 

 

There are legal limitations on the availability of medical information related to cases of human 

infectious disease. The state and local public health and medical systems closely monitor and 

coordinate specific reportable diseases that indicate current cases. However, laws that protect 

private medical information, such as the Health Insurance Portability and Accountability Act 

(HIPAA), constrain all disease-related data-sharing. During a public health emergency, the 

HIPAA privacy rules are not suspended. However, the Secretary of the U.S. Department of 

Health and Human Services (DHHS) may waive certain provisions, sanctions, or penalties 

during the emergency. Local and state health officials who maintain records documenting 

outbreaks and the prevention and containment actions taken must continue to consider the 

HIPAA provisions related to an individual patients' right to privacy during the emergency.  

 

Trends in specific disease outbreaks are coordinated through public health agencies. They may 

rise to the level of public health alerts, warnings, or emergencies. State and local health officials 

continuously coordinate with other government agencies to maintain the highest level of 

preparedness and response possible. 

 

For mitigation planning, three human-infectious disease outbreaks of a pandemic or widespread 

level are considered: 

 

• 1918 Spanish Influenza 

• 2009-2010 H1N1 Influenza 

• 2020 COVID-19 (coronavirus) Pandemic 
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The State of Vermont, including Chittenden County and its’ municipalities, has received two (2) 

Federal Disaster Declarations related to human infectious disease since 1964, both related to 

the current COVID-19 outbreak in 2020. This event is the only widespread human infectious 

disease outbreak since the 2017 Plan. 

 

Table 4.5.3. Federal Disaster Declarations for Human Infectious Disease, Chittenden 
County (1964 - 2021)129 

Disaster 

Number 

Event Type 

Individual Assistance (IA) 

Public Assistance (PA) 

Declaration 

Date 
Damage Amount 

DR-

4532-VT 

Vermont Covid-19 Pandemic 

(All counties) 

Chittenden – IA, PA (Category B) 

April 8, 2020 

FEMA Obligated Dollars as of 12/3//2021 

IA - $417,859.04 (72 households) 

PA - $287,140,208.76 

EM-

3437-VT 

Severe Storms and Flooding 

(All counties) 

Chittenden – PA (Category B) 

March 13, 

2020 

FEMA Obligated Dollars as of 12/3/2021 

PA – UNAVAILABLE 

 

Probability of Future Events 

 

Based on the historical occurrence of human infectious disease outbreaks of a pandemic level 

in Vermont and Chittenden County, it can be estimated that the recurrence 

interval is 34 years130, indicating that, on average, a human infectious disease event will occur 

within that time period.  

 

An influencing factor in quantifying the probability of future events is predicting when an 

infectious disease outbreak or pandemic transitions to an endemic and the prevalence of the 

disease remains in the local population.  

 

Influence of Climate Change 

 

Studies and reports on climate change indicate a relationship between changing climate 

conditions and the potential for increased human disease activity. Scientific projections suggest 

an increase in many extreme events in response to a warming climate, such as heavy 

precipitation events, which could ultimately result in changing environmental conditions that 

exacerbate the impact on public health. Because climate models are not in full agreement on 

the type or amount of change, this is still an active area of research that should be monitored in 

the next planning cycle. 

 

Intervention and Prevention 

A few Human Infectious Diseases that have been pandemics in the past or had the potential to 

become a pandemic, such as smallpox and measles, have been successfully controlled by 

comprehensive vaccination programs. Other diseases, such as Ebola and other hemorrhagic 

 
129  Federal Emergency Management Agency (FEMA) 
130 Statistical calculation based on 103 years of record with three events between 1918 and 2021. 
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fever diseases remain a threat monitored through international, national, and local surveillance 

systems. 

The public health system functions at all government levels and in collaboration with private-

sector partnerships. Federal, State, and county-level public health agencies continually 

communicate and coordinate efforts to identify health threats. They also share information about 

outbreaks, new practices and protocols, and preventive measures.  

 

The public health system uses multiple control activities to reduce the transmission of infectious 

diseases. There are multiple steps involved in identifying an outbreak, preventing additional 

exposure, and providing treatment. Other steps may be incorporated into this process, 

depending on the type of disease and available resources. 

 

Table 4.5.4. Communicable Disease Monitoring and Containment 

 

Measure Description 

Disease Surveillance 
Systems 

• Maintained by health epidemiology officials and staff, supported by 

healthcare facilities and providers 

• Require reporting of specific communicable diseases by medical 

providers, schools, healthcare facilities, residential facilities, and 

sometimes the general public 

• Aid in quickly identifying potential outbreaks and establishing medical 

countermeasures to prevent widespread transmission  

• Implement contact tracing and investigation to identify paths of 

transmission  

Protective Actions, 
including Public 
Education and 

Information 

• Public notification or alert, when appropriate 

• Dissemination of educational materials describing appropriate measures 

to prevent exposure/illness 

• Expedited public information to manage perceptions and reduce fear  

• Isolation (separation from other persons when an individual may have 

the infectious disease) 

• Quarantine (prohibiting non-medical persons from entering or leaving 

premises where a case of a communicable disease is receiving 

treatment or contained for "social distancing" purposes) 

Medical 
Countermeasures 

• Mass prophylaxis (medication/vaccination to large numbers of prioritized 

groups, such as responders, vulnerable populations, or the public) 

• Mass distribution of personal protective equipment (PPE) 

• Deployment of mass patient care system/Alternate Care Sites to reduce 

medical surge  

• Deployment of Strategic National Stockpile (SNS) assets as needed. 

 

The Strategic National Stockpile (SNS) is a federal repository of medical supplies maintained by 

the U.S. DHHS to supplement state and local medical response operations during public health 

emergencies. Supplies include personal protective equipment, antibiotics, vaccines, chemical 

antidotes, antitoxins, and other critical medical equipment and supplies. The SNS is designed to 

be a short-term stopgap buffer when state or local supplies of these materials are not 
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immediately available. The SNS is activated upon request by a state and approval by the U.S. 

DHHS. Additional resources are available through the State of Vermont, if requested. 

 

 

 

Figure 4.5.2. Strategic National Stockpile Warehouse131 

 

 

The Vermont Department of Health (VDH) is the state's lead agency for preparedness, 

response, recovery, and mitigation of events that affect community health or medical needs. 

The Vermont Statues, Title 18: Health, Chapter 021, addresses provisions for communicable 

diseases, and the Vermont Administrative Procedures Act, Chapter 4, defines the department’s 

process for reporting communicable diseases. 

 

4.5.2  RISK ASSESSMENT 
 

of the risk level related to human infectious disease impacts the public, responders, continuity of 

operations and services, property, infrastructure, environment, economic conditions, and the 

public’s confidence in governance. 

Table 456.5. Human Infectious Disease Impacts and Consequences 

 

Human Infectious Disease Impact/Consequence Summary 

Public: 

Housing, 

Casualties, 

Fatalities, 

Work, Food, 

Water 

Housing - depending on the scale and magnitude of the outbreak 

conditions, residents could be quarantined within their homes, requiring 

support for food, medical care, and other essentials. Transient residents 

may require temporary housing for health and security. 

Casualties/Fatalities – may be significant, especially with at-risk and 

vulnerable populations and healthcare workers. Additional resources for 

medical care and mortuary services may be required. Food/water – impact 

 
131 Centers for Disease Control and Prevention, U.S. Department of Health and Human 

Services: Accessed at  www.cdc.gov/phpr/stockpile/index.htm 

http://www.cdc.gov/phpr/stockpile/index.htm
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Human Infectious Disease Impact/Consequence Summary 

could be high if significant sectors of the economy are reduced or shut 

down temporarily. Support may be needed to produce or deliver 

commodities to the population. Those individuals experiencing food 

insecurity during a non-pandemic event may face increased challenges in 

obtaining food/water. 

Responders: 

Fire, Police, 

Medical, Public 

Works 

Depending on the scale of the event, response agencies are highly likely 

to be severely impacted, requiring additional workforce, mutual aid, 

security, and other resources to continue essential services. High impacts 

on community health and medical systems, including residential medical 

facilities, can be expected along with increased demand for personal 

protective equipment (PPE). 

Continuity of 

Operations 

Impacts on operational continuity are likely to be related to insufficient 

personnel to carry out mission essential functions, resulting in the need for 

mutual aid, volunteers, or other personnel support. Operational continuity 

may be impacted for multiple short-term periods or may occur over an 

extended time. 

Property: 

Destroyed, 

Major, Isolated 

Residential and commercial properties are unlikely to be impacted by a 

human infectious disease outbreak. 

Infrastructure: 

Electricity, 

Water, Roads, 

Bridges 

Transportation may be indirectly impacted due to the limitation of 

personnel, restricted operations, or prioritization of other transportation 

missions. Electricity, water, roads, and bridges are less likely to be 

impacted unless personnel are unable to fulfill essential functions and 

services due to illness or other restrictions. 

Environment Limited to no impact expected. 

Economic 

Conditions 

Depending on the outbreak's scale and magnitude, there could be high 

impacts on the local, national, and global economies. The productivity of 

industrial and commercial entities may be limited or redirected to support 

essential functions or services. Agriculture production may be reduced 

based on personnel impacts on operations and a decline in marketable 

goods. Restrictions on business operations will also create significant 

impacts on the economy, potentially resulting in permanent closure of 

many large and small businesses leading to high levels of unemployment. 

Every sector of the economy will most likely experience the negative 

effects of a long-term pandemic.  
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Human Infectious Disease Impact/Consequence Summary 

Public 

Confidence in 

the Governance 

Confidence is likely to be highly impacted as citizens will expect the 

government to effectively conduct disaster operations and return the 

community to a normal state within a reasonable time. Failure to do so 

may lead to cascading events such as incidents of civil unrest. In addition, 

citizens will expect timely and reliable public information issued from a 

trusted source, and widespread instances of rumors or disinformation may 

confuse the appropriate protective measures expected from the public. 

 

Hazard Risk Ranking 

 

Each jurisdiction in the Planning Area conducted a risk analysis to consider impacts, 

consequences (including magnitude/severity), and probability of future occurrences to 

determine the Overall Risk Rating for human infectious disease.  

 

Table 4.5.6: Human Infectious Disease Hazard Risk Rating Summary, All Municipalities 

 

JURISDICTION 
Sum - Impact/ 
Consequence 

Score 
Probability 

Total Risk 
Rating 
(Impact/ 

Consequences 
x Probability) 

Hazard 
Ranking 

Bolton 7 3 21 Medium 

Buels Gore 6 1 6 Low 

Burlington 6 1 6 Low 

Charlotte 6 3 18 Low 

Colchester     

Essex 7 3 21 Medium 

Essex Junction 7 3 21 Medium 

Hinesburg 7 3 21 Medium 

Huntington 2 1 2 Low 

Jericho 5 3 15 Low 

Milton 6 4 24 Medium 

Richmond 7 3 21 Medium 

Shelburne 7 3 21 Medium 

South Burlington 7 3 21 Medium 

St. George 7 3 21 Medium 

Underhill 7 3 21 Medium 

Westford 7 4 28 Medium 

Williston 10 3 30 Medium 

Winooski 8 3 24 Medium 

AVERAGE SCORE 19.1 Medium 

  
The compilation of jurisdiction risk scores, along with consideration of the hazard profile and 

potential impacts and consequences, indicates that human infectious disease is a medium-
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risk hazard for thirteen municipalities, and a low-risk hazard for five municipalities within the 

Planning Area. Consequently, a vulnerability assessment is appropriate to identify the level of 

exposure to the municipalities within the Planning Area. 

 

4.5.3  VULNERABILITY ANALYSIS 
 

A widespread pandemic would significantly impact the population and multiple Community 

Lifelines that support the well-being of the population, including Safety and Security; Food, 

Water and Shelter; and Health and Medical. It is unlikely that there would be significant impacts 

on other Community Lifeline sectors, except in catastrophic circumstances where essential 

workers within the other sectors were impacted by the disease outbreak and unable to work. 

Safety and Security 

The government service and community safety elements within this Lifeline sector could be 

adversely impacted by a pandemic if the public perception is that elected officials and other 

subject matter experts are not adequately addressing the needs of the population. This, in turn, 

could lead to civil unrest, and disruption of government functions.  

Food, Water, and Shelter 

A widespread disease outbreak, or threat of exposure to a disease, such as that seen in some 

phases of COVID-19, could result in the closing of vital businesses such as grocery and other 

retail stores, as well as schools, and daycare centers. The supply chain could also be affected 

to the point that basic food items, and medicine, medical equipment, and personal protective 

equipment such as surgical masks, gloves and sanitizers are in short supply or unavailable. 

Health and Medical 

Immunization rates in Chittenden County provide a reliable indicator of vulnerability of the 

population to multiple infectious diseases.  

Table 4.5.7. Immunization & Infectious Disease, Chittenden County132  

Healthy Vermonters 2020 Indicator  County Baseline County Current VT Current U.S. Current Target  

Percent of children aged 19-35 
months receiving recommended 
vaccines  

34% (2010) 71% (2015) 76% (2015) 72% 80% 

Percent of kindergarteners with 2 
or more MMR doses N/A N/A 94% (2015) 95% 95% 

Percent of adolescents aged 13-
15 who have completed the HPV 
vaccination series  

29% (2013) 38% (2015) 33% (2015) N/A 80% 

Percent of adolescents aged 13-
17 with at least 1 Tdap booster 72% (2010) 82% (2015) 96% (2015) 86% 90% 

 
132 Healthy Vermonters 2020 Quick Reference, Chittenden County; 
HV2020_counties_quick_reference.xlsx (healthvermont.gov) 

https://www.healthvermont.gov/sites/default/files/documents/pdf/HV2020_ChittendenCounty.pdf
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Healthy Vermonters 2020 Indicator  County Baseline County Current VT Current U.S. Current Target  

Rate of varicella (chicken pox) per 
100,000 Vermonters aged 17 or 
younger 

N/A N/A 19.1 (2015) 197.0 (2013) 46.4% 

Percent of adults aged 65 and 
older who receive annual flu shot 67% (2011-12) 65% (2014-15) 61% (2015) 61% 90% 

Percent of adults aged 65 and 
older who ever had pneumococcal 
vaccine  

72% (2011-12) 79% (2014-15) 76% (2015) 71% 90% 

Percent of identified active TB 
case contacts with newly-
diagnoses LTBI who started then 
completed treatment 

N/A N/A 95% (2015) 66% (2012) 90% 

Infection ratio for central-line 
associated bloodstream infections  N/A N/A 0.13 (2013) *0.54 15% 

 

Because the COVID-19 outbreak is occurring simultaneously with this Plan update, the 

vulnerability analysis for this update is based on the most recently available data for this disease 

as a “reasonable scenario” for a widespread pandemic. 

COVID-19 PROFILE 

 

COVID-19 first made its appearance in the United States in March 2020, causing the start of 

a nationwide pandemic. At that time it was already becoming a worldwide pandemic, 

originating in Wuhan China, and rapidly spreading. Like the rest of the U.S, Vermont was 

involved in a widespread, three-month shut down with only a few resources open to the 

public, such as grocery stores, gas stations, and some fast food and occasional retail stores 

like Walmart and Target. As of November 2021, Vermont, like most states had reopened 

schools, businesses, and other gathering locations but was still cautiously monitoring new 

mutations and following CDC guidelines to help stop the continuing spread of this disease. As 

of January 2021, there were three approved vaccines, first available for older adults and 

those with certain health conditions, eventually including young adults ranging from the ages 

of 12 to 30. As of November 2021, there had been one approved vaccine for children ages 

five to eleven that will start providing data on its efficacy. At the time of publication of this 

update, two COVID-19 booster vaccinations were also offered to already-vaccinated adults. 

 

The Vermont Department of Health statistical reports, as of October 20, 2021, indicated the 

number of county residents vaccinated, community transmission rates, and number of cases, 

by town.  

 

Table 4.5.8: COVID-19 Vaccination in Chittenden County, Vermont (October 25, 2021)133 

 

 
133  Centers for Disease Control and Prevention, COVID Data Tracker, CDC COVID Data Tracker 

https://covid.cdc.gov/covid-data-tracker/#county-view|Vermont|50007|Risk|community_transmission_level
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People Vaccinated 
At Least One 

Dose 
Fully Vaccinated 

TOTAL 118,310 105,699 

% of Total Population 72.2% 64.5% 

Population ≥ 12 Years of Age 118,165 105,683 

% of Population ≥ 12 Years of 

Age 
81.3% 72.7% 

Population ≥ 18 Years of Age 110.174 98,488 

% of Population ≥ 18 Years of 

Age 
81.5% 72.8% 

Population ≥ 65 Years of Age 23,652 22,118 

% of Population ≥ 65 Years of 

Age 
92.8% 86.8% 

 

  

Table 4.5.9: COVID-19 Community Transmission Rates, Chittenden County, Vermont 

(Oct. 25th, 2021)134 

 

Cases 296 

Cases Rate per 100K 180.74 

% Positivity 2.33% 

Deaths <10 

% Eligible Population Fully Vaccinated 72.7% 

New Hospital Admissions 9 

 

Table 4.5.10: Municipal COVID-19 Counts from 03/05/2020 through 10/20/2021135 

 

Municipality Count 

Bolton 352 

Burlington 3,435 

Charlotte 138 

Colchester 1,094 

Essex/ Essex Junction  1,219 

Hinesburg 217 

Huntington 78 

Jericho 241 

Milton 739 

 
134  Ibid. 
135  Vermont Department of Health, COVID-19 Rates by Town; Rates by Town | Vermont Department of 
Health (healthvermont.gov) 

https://www.healthvermont.gov/covid-19/current-activity/rates-town
https://www.healthvermont.gov/covid-19/current-activity/rates-town
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Richmond 141 

Shelburne 279 

South Burlington 879 

St. George 39 

Underhill 98 

Westford 77 

Williston 552 

Winooski 701 

 

As of November 27, 2021, 375 deaths in Vermont had been attributed to COVID-19. 

 

Lessons Learned 

 

• The spread of the COVID-19 virus could have been limited through early widespread 

access to accurate testing, and implementation of early social distancing measures, 

including travel restrictions. 

• Health and medical systems are quickly overburdened and lack vital equipmentm, 

including personal protective equipment (PPE) to respond to the number of critical 

patients. 

• Coordination between multiple levels of government and agencies is essential to 

address the care capacities and availability of critical staff and other resources needed 

by hospitals and care centers.  

• "Stay-at-home" orders have a significant impact on the economy, increasing 

unemployment and the need for government support for workers and businesses. 

• Schools and businesses must rely on alternative methods for continued operations 

and services. 

 

COVID-19 Pandemic Vulnerability Index 

The CDC has developed a COVID-19 Pandemic Vulnerability Index (PVI) (with and without 

Vaccine Model) for U.S. counties that evaluates the level of vulnerability based on multiple 

community factors. Chittenden County has a PVI with Vaccine Model score of 0.54, which 

indicates a rank in the 60-40 percentile, or medium risk.  
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Figure 4.5.3. CDC Pandemic Vulnerability Index with Vaccination Model136 

Public Health Monitoring and Prevention Measures 

 

Outbreaks may erupt at any time in pockets of the population. Public health and medical 

systems have established monitoring thresholds, surveillance procedures, and treatment 

regimens based on infectious disease characteristics. These approaches incorporate the most 

recent medical evidence around etiology (how they start) and transmission (how they spread). 

 
136 Centers for Disease Control and Prevention, COVID-19 Pandemic Vulnerability Index; 
https://covid.cdc.gov/covid-data-tracker/#pandemic-vulnerability-index  

https://covid.cdc.gov/covid-data-tracker/#pandemic-vulnerability-index
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They are specific to geography, climate, availability of medical care, and social practices. )ne 

type of model that is in use for the rapid detection of the infectious disease, influenza, is 

illustrated. 

 

 

Figure 4.5.4. Algorithm to Assist in Interpretation of Rapid Influenza Diagnostic Test 

(RIDT)3137 

 

Measures to contain or prevent human infectious disease outbreaks are non-pharmaceutical 

and pharmaceutical. In general, non-pharmaceutical measures are most effective in preventing 

the spread of a viral outbreak unless a vaccine has been developed and is found to be effective 

in preventing infection. Non-pharmaceutical interventions include: 

 

• Social distancing and personal protection (limiting public gatherings, restricting travel, 

instituting isolation or quarantine, wearing protective equipment) 

• Contact Tracing (investigating chains of exposure and potential transmission through 

individual and group contacts) 

 
137 Interim Guidance for the Detection of Novel Influenza a Virus Using Rapid Influenza Diagnostic Tests, 

CDC, August 10, 2009 https://www.cdc.gov/h1n1flu/guidance/rapid_testing.htm; accessed 05/07/20 
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• Aggressive testing (confirming cases so that social distancing or medical treatment can 

limit or prevent transmission to additional people) 

 

Medical countermeasures, or pharmaceutical intervention, emphasize the prevention of 

influenza and corona-type viruses through immunization and targeted use of appropriate and 

antivirals approved by the Federal Drug Administration (FDA) as treatment. Limited use of 

prophylaxis may be carried out for specific, exposed, high-risk populations. The expected time 

required to develop effective vaccines for specific viruses may take six months or longer. 

Additional lag times associated with the vaccine's development and availability in sufficient 

quantities for the total population must also be anticipated. The challenge to this measure is the 

almost certainty that a virus will mutate or undergo antigenic changes requiring the development 

of new vaccines that effectively address these changes. In addition, antivirals may be of limited 

value as resistance to these drugs has been noted in many previous seasonal and novel virus 

cases. 

Future Population and Development Trends  

 

Human infectious disease is not limited to geographic boundaries or the built environment. Still, 

it may be influenced by changes in population density or demographics. For that reason, it is 

difficult to identify development and population trends that may  impact the level of risk to this 

hazard. Current public health and medical systems incorporate standards that address and 

mitigate human infectious disease outbreaks to some extent; however, contagion between 

agricultural animals and humans is problematic with potential changes in the climate, and 

human-to-human infections such as HIV, tuberculosis, and measles is also expected to change 

with population shifts. Other factors that may increase exposure to infectious diseases include: 

 

• Venues and locations where individuals are in close contact with large numbers of 

people. Examples include public buildings, businesses, schools, churches, sports 

events, concerts, and special events.  

• Presence of at-risk populations such as those with specific medical conditions. 

Examples include residential medical facilities such as nursing homes or assisted living 

residences. 

• Presence of vulnerable populations, such as those living in densely populated 

conditions. Examples include multi-generational and multi-family residences, housing 

with common heat or air conditioning systems such as university or college dormitories, 

or populations without access to healthcare services. 

 

The potential for impacts on future growth and development of human infectious disease will be 

monitored and evaluated in the next planning cycle to determine whether the level of risk has 

changed and whether there are opportunities for mitigation related to development that could 

reduce hazard impacts in the future. 

 

Factors for Consideration in the Next Planning Cycle 
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Future monitoring, evaluation, and update of this plan should consider the following factors 

related to human infectious disease as well as other information from the SHMP updates: 

 

• Monitor and update COVID-19 impacts and consequences to local municipalities. 

• Have any new human infectious disease threats or events occurred since the adoption 

of this plan? 

• Has any new scientific research or methodology changed the ability to predict/control 

human infectious disease events or assess risk and vulnerability? 

• Has there been any significant change in the population, built environment, natural 

environment, or economy that could affect the risk or vulnerability to human infectious 

disease? 

• Is there any new evidence related to the impacts of climate change that could affect the 

level of risk or vulnerability to human infectious disease? 
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4.6 Invasive Species  

  
2022 MJAHMP Update 

The 2022 plan update expanded this hazard profile to provide a more comprehensive source of 

information about the hazard and its impacts. In addition, the risks and vulnerabilities related to the 

hazard are noted to have increased since the 2017 Plan. In order to elevate the importance of the 

hazard, the profile was moved from the Technological Hazards category to the Natural Hazards 

category to reflect causes and increased impacts in the planning area. Additional changes include, but 

were not limited to: 

• Reexamining the Invasive Species hazard characteristics. 

• Expanding the hazard profile. 

• Researching data sources to identify information related to  occurrences. 

• Updating the assessment of risk and vulnerability by jurisdiction based on new data and 

ranking the hazard by jurisdiction using the methodology described in detail in  Section 4 

Ranking and Analysis Methodologies. 

• Reformatting the section to improve clarity and, as available and appropriate, incorporate new 

maps and imagery. 

 
Invasive Species  Overall Vulnerability  

Definition, Key Terms, and Overview  

MEDIUM 

An invasive species is any living organism such as a bacterium, protist, fungus, 
plant, or animal, that has been introduced to an environment where it is not 
native, and that has since become an environmental or economic nuisance 
through rapid spread and increase in numbers, often to the detriment of native 
species. They can also harm human health138.  

Frequency  Probability  Potential Magnitude  

Moderate Moderate 
Injuries/Deaths  Infrastructure  Environment  

Low Low Moderate 

 
 

4.6.1 Hazard Profile 
 

A 2021 study by the United States Department of Agriculture estimated that invasive species 

have cost over $26 billion per year in the U.S. since 2010139. Invasive species can be plants, 

animals, and other living organisms, such as microbes. They are typically non-native to the 

ecosystem in which they are found and their introduction causes or are likely to cause impacts 

to the environment, economy, and public health.  

This profile examines land-borne and aquatic invasive species known to be present in the 

planning area: 

Land-Borne Invasive Species (Tree Pests): 

 
138 United States Department of Agriculture, National Invasive Species Information Center. Retrieved at: 
https://www.invasivespeciesinfo.gov/what-are-invasive-species  
139Crystal-Ornelas R., E.J. Hudgins, R.N. Cuthbert, et al. 2021. Economic costs of biological invasions 
within North America (link is external). NeoBiota 67:485-510. Retrieved at USA National Invasive Species 
Information Center website: https://www.invasivespeciesinfo.gov/subject/economic-and-social-impacts 

https://www.invasivespeciesinfo.gov/what-are-invasive-species
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Although most of the species highlighted in this plan have not yet reached crisis proportions in 

the planning area, some have already caused municipalities to expend resources to control or 

eliminate their spread. Given their potential impacts to the natural resources valued in the 

county, this profile was expanded for the 2022 update and moved to the Natural Hazards 

category to emphasize its importance. If the management of invasive species requires 

substantial programmatic efforts, the impacts to the budgets of municipalities, service providers 

(such as water service operators) and taxpayers could be significant. Tree Pests that are 

impacting, or have the potential to impact the planning area include, but are not limited to: 

Asian Longhorned Beetle (ALB)140 

The first North American discovery of the ALB was in New York City in 1996, and a large 

infestation was found in Worcester, MA, 45 miles from Vermont, in 2008. 

This insect, with six legs and approximately one to one and a half inches in length, has a shiny 

jet-black body with distinctive white spots, long 

antennae (longer than their body), and 

are banded in black and white. ALB larvae can 

be up to 2.5 inches long. They are creamy white 

with no legs and have a hard brown plate on 

their head. 

 

Adult beetles emerge from hardwood trees from 

July to September and leave round, dime-size 

exit holes. Egg laying sites may ooze sap or be 

healed over and knot-like. Other signs of 

infestation include sawdust or frass in branch 

crotches and at the tree base, and dead or fallen 

branches.  

 

ALB host species include; ash, birch, elm, golden 

raintree, sycamore, maple, horse chestnut, 

katsura, mimosa, mountain ash, poplar, and 

willow. The Asian Longhorned beetle is most threatening to hardwood trees, including 

recreation and forest resources (like maple syrup) which are valued at billions of dollars. The 

ALB has the potential to cause more damage than Dutch elm disease, chestnut blight, and 

gypsy moths combined. 

 

Emerald Ash Borer (EAB)141 

 
140   United States Department of Agriculture, Animal and Plant Health Inspection Service, Asian 
Longhorned Beetle. Retrieved at: https://www.aphis.usda.gov/aphis/resources/pests-diseases/hungry-
pests/the-threat/asian-longhorned-beetle/asian-longhorned-beetle  
141 United States Department of Agriculture, Animal and Plant Health Inspection Service, Emerald Ash 
Borer Beetle. Retrieved at: https://www.aphis.usda.gov/aphis/resources/pests-diseases/hungry-pests/the-
threat/emerald-ash-borer/emerald-ash-borer-beetle  

Figure 4.6.1: Asian Longhorned Beetle. Photo credit: Vermont 
Agency of Natural Resources. 

https://www.aphis.usda.gov/aphis/resources/pests-diseases/hungry-pests/the-threat/asian-longhorned-beetle/asian-longhorned-beetle
https://www.aphis.usda.gov/aphis/resources/pests-diseases/hungry-pests/the-threat/asian-longhorned-beetle/asian-longhorned-beetle
https://www.aphis.usda.gov/aphis/resources/pests-diseases/hungry-pests/the-threat/emerald-ash-borer/emerald-ash-borer-beetle
https://www.aphis.usda.gov/aphis/resources/pests-diseases/hungry-pests/the-threat/emerald-ash-borer/emerald-ash-borer-beetle
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The Emerald Ash Borer (EAB) was first discovered in Vermont in February 2018, on private 

property in Orange County by a forester conducting a land management survey for the property 

owner. As of March 2022, EAB was detected in Chittenden County, in the Town of Richmond in 

October 2020, and followed by a detection in the Town of Colchester in May 2021. 

Adult EABs are one-quarter to one-half inches long with a narrow, bullet shaped and a flat back. 

Adults are metallic in color with purple/red metallic abdominal segments beneath their wing 

covers. Larvae can get up to three centimeters in length and are a creamy white color with no 

legs. The larvae body is made up of flattened, bell-shaped segments.  

Adult beetles emerge in late 

May or early June and can 

attack all species of ash 

trees. The damage pattern 

results in splitting bark 

with S-shaped tunnels 

behind outer bark, D-shaped 

exit holes one-eighth inches 

wide on the bark surface, 

and woodpecker-like 

flecking, Once the tree is 

invaded by the species, top 

branches die and leafy 

offshoots sprout from the 

lower trunk. 

The Emerald Ash Borer 

probably arrived in the 

United States on solid wood packing material carried in cargo ships or airplanes originating in its 

native Asia. The Emerald Ash Borer feeds and lives in all species of ash and, in some cases, it 

has been found on white fringe trees.  

The EAB generally has a one-year life cycle and goes through complete metamorphosis. Adults 

lay eggs on the bark of the trunk or branches in the summer and eggs hatch in seven to ten 

days. Larvae do their damage to the tree by tunneling in the inner bark and outer wood. This 

kills the tree by interrupting the flow of food and water.  

The EAB is a significant threat to Vermont’s ash trees as five percent of the state’s trees are 

ash. Most ash trees infested with EAB will die, which poses a threat to Vermont's economy and 

ecology. It spreads very quickly, is difficult to detect, and eradication is not expected. 

Hemlock Woolly Adelgid (HWA)142  

 
142 United States Department of Agriculture, Animal and Plant Health Inspection Service, Hemlock Woolly 
Adelgid Environmental Assessments, June 2, 2020. Retrieved at: 
https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-disease-programs/ea/ct_hwa  

Figure 4.6.2: Adult Emerald Ash Borer 1. Photo credit: Vermont Agency of Natural 
Resources. 

http://dendro.cnre.vt.edu/dendrology/syllabus/factsheet.cfm?ID=27
http://dendro.cnre.vt.edu/dendrology/syllabus/factsheet.cfm?ID=27
https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-disease-programs/ea/ct_hwa
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Hemlock woolly adelgid was observed in Virginia in the 

early 1950’s and has now spread from Georgia to Maine. 

In 2007, it was found on native trees in Vermont for the 

first time. This species has caused widespread mortality 

of eastern hemlock trees by feeding on its sap. 

 

The HWA is a small, aphid-like insect that feeds on 

hemlock species in North America. It has "wool" attached 

to the twig of hemlock trees, not attached to the needles. 

HWA is immobile when covered in wax, and wispy. They 

produce white, cottony balls at the base of hemlock tree 

needles, causing the needles to turn yellow and fall out, 

followed by branch dieback, and crown thinning. 

 

The HWA feeds on young twigs, causing needles to dry out and drop prematurely. Trees may 

die in four to six years. Some survive, but with sparse foliage, losing value as a shelter for 

wildlife and their ability to shade streams.  

 

The HWA is spread by wind, birds, mammals, human activities, and the transport of infected 

nursery stock, creating an extreme amount of damage to natural stands of hemlock, specifically 

eastern hemlock, and Carolina hemlock. Biological controls are being used to reduce the impact 

of HWA spread across the landscape, including two biological control agents that have been 

used in Vermont, the Laricobius nigrinus beetle and the Lecanicillium muscarium fungus143.  

 

Aquatic Invasive Species (AIS) 

 

Invasive species in water can be both animal and plants. Non-native animals are frequently pets 

released into waterways by people. The plants introduced into water can become overgrown 

and plant roots into the lake or riverbed causing death of the local plant life by strangling out 

their root systems to make room for their own roots to take hold and thrive. Given the 

importance of Lake Champlain to the county, AIS are the most significant in relation to the 

hazards included in the plan update. Species that negatively impact AIS include plants, animals, 

and pathogens that may be intentionally or unintentionally introduced to the Lake Champlain 

Basin include, but are not limited to: 

 

Alewife (or Alewives)144 

 

 
143 Ibid. 
144 Vermont Invasives website, Alewife. Retrieved at: https://www.vtinvasives.org/invasive/alewife     

Figure 4.6.3: White, cottony balls at base of 
hemlock needs. Photo credit: Vermont 

Agency of Natural Resources. 

https://www.vtinvasives.org/invasive/alewife
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Alewives are small members of the herring family with a dark, bluish to greenish dorsal side 

(top), a lighter colored ventral side 

(bottom) with darker horizontal stripes. In 

inland systems they rarely exceed 10 

inches in length, with most adults in the 

five to eight-inch range. Other notable 

characteristics of this species are a black 

spot on the upper portion of the back 

behind the gill cover, and a lower jaw that 

protrudes past the upper jaw, which gives 

this species the appearance of having a 

slight underbite. Also, the belly is serrated. 

Alewives are native to much of the eastern 

United States and were historically found 

from the Atlantic coast of Florida to the 

rivers of eastern Maine. Before their introduction into landlocked systems, all alewife 

populations in North America were anadromous, meaning they would spend most of their lives 

in saltwater and migrate into freshwater systems to spawn. Habitat degradation and other 

factors have threatened alewives in much of their native range, and there are efforts to restore 

alewives to East Coast rivers where spawning populations are now a fraction of what they once 

were. Introduced populations of alewives have been deemed invasive in landlocked systems in 

the East and Midwest, including the Great Lakes. 

Eurasian Watermilfoil145 

 

Eurasian watermilfoil is a submersed perennial plant, with feather-like leaves grouped in three to 

six whorls around the stem. Unlike native milfoils, each leaf is divided into paired leaflets with 

10-20 pairs per leaf (native milfoils typically have less). As stems approach the surface, the 

individual stems branch several times. Eurasian watermilfoil shoots and new growth often have 

a reddish color close to the surface. This plant forms small flowers in July and August, which 

occur just above the surface and are reddish or pinkish in color. 

 
145 Lake Champlain Basic Program, Aquatic Invasive Species website. Photo credit: Allison Fox, 
University of Florida. Retrieved at: https://www.lcbp.org/our-goals/healthy-ecosystems/aquatic-invasive-
species/ais-in-the-lake/#EuMil.  

Figure 4.6.4: Alewife. Photo credit:  Vermont Agency of Natural 
Resources 

https://www.lcbp.org/our-goals/healthy-ecosystems/aquatic-invasive-species/ais-in-the-lake/#EuMil
https://www.lcbp.org/our-goals/healthy-ecosystems/aquatic-invasive-species/ais-in-the-lake/#EuMil
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Eurasian watermilfoil is native to much of Europe, Asia, and 

northern Africa, and competes aggressively to displace and 

reduce the diversity of native aquatic plants. It elongates from 

shoots initiated in the fall, beginning spring growth earlier than 

other aquatic plants. Tolerant of low water temperatures, it 

quickly grows to the surface, forming dense canopies that 

overtop and shade the surrounding vegetation. Canopy 

formation and light reduction are significant factors in the 

decline of native plant abundance and diversity observed 

when it invades healthy plant communities. 

Eurasian water-milfoil has less value as a food source for 

waterfowl than the native plants it replaces. And although fish 

may initially experience a favorable effect, the characteristics 

of the plants overabundant growth cancel out any short-term 

benefits it may provide fish in healthy waters. At high densities, its foliage supports a lower 

abundance and diversity of invertebrates, organisms that serve as fish food. Dense cover allows 

high survival rates of young fish; however, larger predator fish lose foraging space and are less 

efficient at obtaining their prey.  

The growth and eventual decay of thick vegetation degrades water quality and depletes 

dissolved oxygen levels. Typical dense beds restrict swimming, fishing, and boating, clog water 

intakes, and result in decaying mats that foul lakeside beaches. 

 

Zebra Mussels 

 

Zebra mussels are a shellfish that 

have a striped pattern that differs from 

most other shellfish, although color 

patterns can vary to the point of 

having only a dark or light-colored 

shell with no stripes. Zebra mussels 

are stable on their flattened underside 

and angular in shape. The mussels or 

freshwater mussels that can attach to 

objects, which may include rocks, 

aquatic plants, dock pilings, other 

shellfish, and any other hard or semi-

hard underwater surface146 This 

species blocks intake pipes for power 

generation and water treatment 

facilities. 

 
146 Vermont Invasives website. Retrieved at: https://www.vtinvasives.org/invasive/zebra-mussels  

Figure 4.6.5: Eurasian Watermilfoil. Photo 
credit: Vermont Agency of Natural 

Resources. 

Figure 4.6.6: Zebra Mussels. Photo Credit: Vermont Agency of Natural 
Resources. 

https://www.vtinvasives.org/invasive/zebra-mussels
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The Lake Champlain Basin Program notes that the lake is home to 51 known AIS, with the 

threat of many more species entering from nearby waterways. In addition, once in the Lake, 

they can infest inland water bodies, making the prevention of spread critical147. Of the total 

number of invasive species in the Lake, the high management priorities in the management plan 

include Alewife, Asian Clam, Eurasian Watermilfoil, Japanese Knotweed, Purple Loosestrife, 

Water Chestnut, and Zebra Mussel. 

Location 

Due to the differing variety and characteristics of plant and aquatic invasive species, exact 

locations are difficult to identify. In general, the invasive plant species outlined in this section 

can impact vulnerable trees anywhere within the planning area. Ash, hemlock, and other 

hardwoods are susceptible to these species.  

As noted above, as of March 2022, infestations of Emerald Ash Borer have been confirmed in 

the towns of Colchester and Richmond. That being the case, all or at least a portion of each of 

the 19 jurisdictions within the County is within a 10-mile radius of these two infestations. The 

Vermont Department of Forest, Parks and Recreation assumes that infestations will continue to 

spread. They maintain an EAB Infested Area map which is updated whenever a new confirmed 

infestation is detected.  

 

Figure 4.6.7: Emerald Ash Borer Infested Areas, Chittenden County148 

 

 
147“Aquatic Invasive Species”, Lake Champlain Basin Program website. Retrieved at:  
https://www.lcbp.org/our-goals/healthy-ecosystems/aquatic-invasive-species/  
148 Vermont Agency of Natural Resources, Emerald Ash Borer Infested Area in Vermont. Map retrieved 
at: Retrieved at: Emerald Ash Borer (EAB) Infested Area in Vermont (arcgis.com). Yellow indicates EAC 
has been found, but less severe infestation. 

https://vtanr.maps.arcgis.com/apps/PublicInformation/index.html?appid=cfda013ad1464b7b9103a3d7806f0cc5
https://vtanr.maps.arcgis.com/apps/PublicInformation/index.html?appid=cfda013ad1464b7b9103a3d7806f0cc5
https://www.lcbp.org/our-goals/healthy-ecosystems/aquatic-invasive-species/
https://vtanr.maps.arcgis.com/apps/PublicInformation/index.html?appid=cfda013ad1464b7b9103a3d7806f0cc5
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The invasive aquatic species profiled in this section typically occur in Lake Champlain and its 

connecting waterways. 

 

Extent 

Invasive species can be separated from other species by geographical or genetic barriers that 

prohibit or reduce the chance of spread. Balanced ecosystems usually contain species that are 

in ideal environmental conditions for growth. When species that are not natural to the local 

environment are introduced into a different ecosystem, they can result in negative impacts that 

interfere with the system’s natural balance. Pollution, climate change, and population growth are 

all threats to the changing environment. These threats may lead to species extinction or even 

destroy the local ecosystem. 

Previous Occurrences 

Occurrences of plant and animal invasive species are typically monitored or tracked by the 

appropriate level of government and responsible agency. The Lake Champlain River Basin 

Program monitors and implements programs to control invasive aquatic species in the Lake and 

its connecting waterways.  

Probability of Future Occurrences 

Plant-based and aquatic species can come from any place in the globe due to international 

travel and consumer shipments. This has frequently allowed species previously unknown in a 

country or region to take root and flourish because there is no known predator or natural 

condition in the environment to block growth. In addition, some biological and chemical controls 

used to limit spread of other invasive species have little or no effect on the new species. In 

some cases, a species that is introduced for beneficial purposes, such as controlling other 

invasive species, results in having a negative effect on the ecosystem and is difficult to 

eradicate. Regulations that prohibit introducing new species into the environment can assist in 

preventing further invasive plants and animals from impacting another habitat.  

 

Table 4.6.1: Invasive Species Hazard Profile Summary 

HUMAN 
INFECTIOUS 

DISEASE 
 

Risk Assessment: 
Medium  

Location:  All county locations. 
Extent: Dependent on species 
Duration: Weeks to months or years 
Probability: Moderate 
Seasonal Pattern: Varies by species type 
and host environment. 
Speed of Onset: Weeks to months 
Warning Time: Moderate 
Repetitive Loss: Not applicable 

Potential Cascading Effects 

• Threat to plant and animal 
species 

• May have public health and 
safety impact 

• Environmental impact 

• Direct and indirect economic 
loss 

 

 

4.6.2 Risk Assessment 
 

Invasive species can cause economic, social, environmental, ecological, and human health 

impacts.  
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Population 

Invasive species can infect humans with new diseases, serve as vectors for existing diseases or 

cause wounds that exacerbate pre-existing health conditions, such as allergies. Most species 

that impact public health are pests such as mosquitoes and ticks, that serve as carriers for 

many diseases including West Nile Virus and Lyme Disease, or the Africanized honey bee, 

which is a more aggressive bee variety known to attack humans in large swarms over long 

distances. 

Built Environment and Community Lifelines 

Built environment impacts are typically minimal, except for species that interact with Community 

Lifelines, such as the Eurasian Watermilfoil which can clog water intakes supplying drinking 

water or power generation systems. 

Natural Environment 

All invasive species have the potential to cause significant impacts to the natural environment. 

The impacts of the Emerald Ash Borer are already being felt in Chittenden County, and multiple 

municipalities are developing or implementing tree removal and replacement plans to address 

this pest. 

Economy 

Attempts to eliminate or reduce the spread of invasive species often requires significant public 

and private expenditures for control. In addition, the impact to the fishing industry and loss of 

agroforestry from infected trees leads to direct economic loss as well as indirect impacts from 

lost jobs and wages.  

Hazard Risk Ranking 

 

Each jurisdiction in the Planning Area conducted a risk analysis to consider impacts, 

consequences (including magnitude/severity), and probability of future occurrences to 

determine the Overall Risk Rating for invasive species.  

 

Table 4.6.2: Invasive Species Hazard Risk Rating Summary, All Municipalities 

 

JURISDICTION 
Sum - Impact/ 
Consequence 

Score 
Probability 

Total Risk 
Rating 
(Impact/ 

Consequences 
x Probability) 

Hazard 
Ranking 

Bolton 5 4 20 Medium 

Buels Gore 5 2 10 Low 

Burlington 5 2 10 Low 

Charlotte 3 2 6 Low 

Colchester 4 5 20 Medium 

Essex 5 4 20 Medium 

Essex Junction 5 4 20 Medium 

Hinesburg 2 2 4 Low 
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Huntington 5 5 25 Medium 

Jericho 4 4 16 Low 

Milton 1 5 5 Low 

Richmond 3 4 12 Low 

Shelburne 2 3 6 Low 

South Burlington 5 3 15 Low 

St. George 1 4 4 Low 

Underhill 5 3 15 Low 

Westford 4 4 16 Low 

Williston 3 5 15 Low 

Winooski 0 0 0 Low 

AVERAGE SCORE 12.6 Low 

  
The compilation of jurisdiction risk scores, along with consideration of the hazard profile and 

potential impacts and consequences, indicates that invasive species is a low-risk hazard for 

fourteen municipalities, and a medium-risk hazard for five municipalities within the Planning 

Area. Consequently, a minimal vulnerability analysis is appropriate to identify potential exposure 

to the municipalities within the Planning Area. In addition, due to the broad nature of plant and 

animal invasive species, a detailed vulnerability analysis cannot be presented in this Plan 

update. 

 

4.6.3 Vulnerability Analysis 
 

Each type and variety of invasive species has its own potential vulnerability. As an example, the 

Emerald Ash Borer has widely impacted the municipalities in Chittenden County and significant 

efforts are underway to control and eliminate this pest. The Chittenden County Regional 

Planning Commission is working with municipalities to inventory the number of ash trees 

impacted, develop EAB-specific plans, and remove diseased trees to prevent spread. As of 

September 21, 2021, 13 municipalities have conducted some type of inventory, and eight have 

adopted an EAB-specific plan. Another three municipalities are in the process of adopting EAB 

plans. In addition, seven municipalities had already begun tree removal. 

Table 4.6.3: Chittenden County Emerald Ash Borer Mitigation Program Status, as of 

September 21, 2021149 

Municipality 
(Date of confirmed 

EAB infestation) 

Has adopted 
an EAB-

specific plan 

Has 
conducted 

some 
Emerald Ash 

Tree 
inventory 

Number of Ash 
Trees inventoried to 

date 

Has started 
removing trees 

Bolton N N - N 

Buel’s Gore N N - N 

 
149 Chittenden County Regional Planning Commission, Emerald Ash Borer Program Status, March 30, 
2022. For information on preparedness strategies for Emerald Ash Borer in Vermont, visit 
https://vtcommintyforestry.org/community-planning/tree-pests.  

https://vtcommintyforestry.org/community-planning/tree-pests
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Municipality 
(Date of confirmed 

EAB infestation) 

Has adopted 
an EAB-

specific plan 

Has 
conducted 

some 
Emerald Ash 

Tree 
inventory 

Number of Ash 
Trees inventoried to 

date 

Has started 
removing trees 

Burlington Y Y 1,275 N 

Charlotte Y Y 
2,180 

 (State app) 
Y 

Colchester 
(6/2021) 

In progress Y 
178  

(Urban app) 
N 

Essex Y Y 
212 

 (Urban app) 
Y 

Essex Junction Y Y 
141 

 (Urban app) 
Y 

Hinesburg N Y 
69 

(Urban app) 
N 

Huntington Y Y 2,644 (Arrowwood) N 

Jericho N N - N 

Milton In progress Y 
1,787 

 (State app) 
N 

Richmond 
(10/2021) 

N Y 
912  

(State app) 
Y 

St. George N N - N 

Shelburne Y Y 
838 

(State app) 
Y 

South Burlington Y Y 
760 

(Urban app) 
Y 

Underhill N N 
289 

(State app) 
N 

Westford N N - N 

Williston Y Y 
938 

(State app) 
Y 

Winooski In progress Y 
58  

(Urban app) 
N 

Table Notes: 

1. (State App = State Roadside Ash Inventory App; cf. https://vtcommunityforestry.org/ash-inventory  

2. Urban App = Urban Tree Inventory App (Used for all trees, not just ash). Number shown is for ash. Cf. 

https://vtcommunityforestry.org/resources/inventories-management-plans  

3. Burlington data: 2015, from https://enjoyburlington.com/emerald-ash-borer/  

4. Huntington used Arrowwood Environmental to conduct their inventory, cf. this dashboard and report. 

5. Data for South Burlington is based upon DEC conversation with City Arborist. 

6. Inventory counts were conducted over the past several years. Some municipalities have already 

started removing inventoried trees. 

7. # of ash trees inventoried is for informational purposes only. No inventory targets are set nor implied 

(e.g., % miles of public roadways). Inventories were and are generally focused on areas within rights-of-

way of a limited set of select public properties and public roads. Inventory counts are by no means 

exhaustive of all such municipally controlled lands. 

Lake Champlain’s watershed encompasses 8,234 square miles in New York, Vermont and Quebec, 

Canada. It includes hundreds of lakes and ponds, and 34 major tributaries. Consequently, it plays one of 

https://vtcommunityforestry.org/ash-inventory
https://vtcommunityforestry.org/resources/inventories-management-plans
https://enjoyburlington.com/emerald-ash-borer/
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the most significant roles in supporting critical fish, wildlife, water supply, recreation, and power 

generation for the northeast region of the United States.  

 

The Lake Champlain Basin Aquatic Nuisance Species Management Plan, 2005, highlights the 

importance of early detection and monitoring in order to eliminate or limit invasive species 

already impacting the Lake, or prevent the introduction of new invasive species. One of the 

plan’s purposes is to abate harmful ecological, socioeconomic, and public health and safety 

impacts resulting from infestations of aquatic invasive species in the Lake’s basin. The plan 

identifies priority actions to be implemented over time, providing the opportunity for continual 

review and re-prioritization as new species may appear. 

 

Factors for Consideration in the Next Planning Cycle 
  

Future monitoring, evaluating, and updating of this plan should consider the following factors 

related to invasive species, as well as other information from the Vermont SHMP updates:  

  

• Have invasive species events occurred within the planning area since adoption of 2022 

MJAHMP?  

• Did invasive species events take place in areas adjacent to the planning area that 

impacted the planning area by virtue of their being located within proximity? 

• Has any new scientific research or methodology changed the ability to predict invasive 

species impacts or assess risk and vulnerability?  

• Has there been significant change in the population, built environment, natural 

environment, or economy that could affect the risk or vulnerability related to invasive 

species?  

• Is there new evidence related to the impacts of climate change that could affect the level 

of risk or vulnerability in relation to invasive species?  
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SECTION 4.7 SEVERE RAINSTORM  

(Including Thunderstorm, High Winds, Hail, Lighting, Tornado and Tropical 

Storm/Hurricane) 
 

2022 HMP Update 

The 2022 Plan update continued to incorporate formatting changes and analyses implemented in the 

2017 plan. These changes included, but were not limited to: 

• Re-examining the Severe Rainstorm hazard and performing a new risk assessment and 

vulnerability analysis. 

• Refreshing the hazard profiles for hazard characteristics included under this section. 

• Determining the number of previous hazard events and losses by jurisdiction using NCEI and 

other data sources, where available. 

• Updating the assessment of risk by jurisdiction based on new data. 

• Ranking the hazard by jurisdiction using the methodology described in detail in Section 4, 

Ranking and Analysis Methodologies. 

• Reformatting sections for improved clarity and, as available and appropriate, incorporating new 

maps and imagery. 

 

 
Severe Rainstorm Overall 

Vulnerability 

Definition, Key Terms, and Overview150 

High 

Several elements that may accompany Severe Rainstorms are discussed in 

this section. They are briefly defined here and discussed in detail within 

this section.  

Severe Rainstorm: A severe storm that produces winds of at least 58 miles per 

hour, and/or hail of at least 1 inch in diameter, and/or a tornado. They can last for 

a few minutes to several hours and produce heavy rainfall. 

Hail: Showery precipitation in the form of irregular pellets or balls of ice more 

than 5 millimeters in diameter, falling from a cumulonimbus cloud. 

High Wind: Strong damaging winds sustained ≥ 40 miles per hour or frequent 

guests ≥ 58 miles per hour. 

Lightning: A visible electrical discharge produced by a severe rainstorm. The 

discharge may occur within or between clouds, between the cloud and air, 

between a cloud and the ground, or between the ground and a cloud. 

Tornado: A violently rotating column of air, usually pendent to a cumulonimbus 

cloud, with circulation reaching the ground. 

Hurricane: A tropical cyclone that has maximum sustained surface winds of 74 

miles per hour or greater. Tropical cyclones include Tropical Storms, with 

sustained surface winds of 39 miles per hour or greater. 

Frequency Probability Potential Magnitude 

Medium High 
Injuries/Deaths Infrastructure Environment 

Low High Medium 

 

 
150 NOAA, National Weather Service, Hazardous Weather Definitions. Retrieved at: 
https://www.weather.gov/bgm/severedefinitions  

https://www.weather.gov/bgm/severedefinitions
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4.7.1  HAZARD PROFILE 

 

Severe rainstorms are described in this section within the context of their hazard characteristics 

including, Severe Rainstorms; High Winds /Tropical Storms, Lighting, tornado, and Hail. 

Severe Rainstorm  
 

According to the National Weather Service (NWS), more than 100,000 

severe rainstorms (also known as “thunderstorms”) occur each year in 

the United States, though only about 10 percent of these storms are 

classified as severe. A severe rainstorm with wind gusts in excess of 58 

miles per hour (50 knots) and/or hail with a diameter of 1 inch or more is 

classified as a severe rainstorm, for the purpose of this Plan. Although 

severe rainstorms generally affect a small area, they are dangerous 

because of their ability to generate tornados, hail, strong winds, flash 

flooding, and lightning. While severe rainstorms can occur in all regions 

of the United States, they are most common in the central and southern 

states because atmospheric conditions in those areas are ideal for 

generating and feeding these powerful storms. 

 

Severe rainstorms occur when air masses of varying temperatures and 

moisture content meet. Rapidly rising warm moist air is the driving force 

for severe rainstorms’ creation. These events may occur singularly, in 

lines, or in clusters. They can move through an area quickly or linger for 

hours. 

 

Wind is the motion of air past a given point caused by a difference in pressure from one place to 

another. Wind poses a threat to Chittenden County in many forms, including wind produced by 

severe rainstorms and tropical weather systems. The effects can include blowing debris; 

interruptions in electric power, communications, and infrastructure, and other intensified effects 

of severe storms that occur in combination with severe weather. The hazard may cause harm to 

people and animals, as well as damage to property and Community Lifelines. 

Some storms produce a particular type of high wind called a derecho. Derechos are widespread, 

long-lived, straight-line windstorms associated with severe rainstorms. They can cause hurricane-

force winds, tornadoes, heavy rains, and flooding. Derechos travel quickly, with sustained winds 

that often exceed hurricane-force. They typically occur in the summer months, though they can 

occur any time of year and ant any time of the day or night. 

Lightning, which may accompany severe rainstorms, is a discharge of electrical energy resulting 

from the buildup of positive and negative charges within a severe rainstorm, creating a bolt when 

the buildup of charges becomes strong enough. A bolt of lightning can reach temperatures 

approaching 50,000 degrees Fahrenheit. Lightning rapidly heats the sky as it flashes, but the 

surrounding air cools following the bolt. This rapid heating and cooling of the surrounding air 

Multiple cloud-to-ground 

and cloud-to-cloud 

lightning strikes observed 

during a nighttime severe 

rainstorm. (Photo courtesy 

of NOAA Photo Library, 

NOAA Central Library; 

OAR/ERL/ National Severe 

Storms Laboratory) 
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causes thunder. On average, 89 people are killed each year by lightning strikes in the United 

States. 

 

A tornado is a violently rotating column of air extending from a rainstorm to the ground. The 

most violent tornadoes are capable of tremendous destruction with wind speeds capable of 

reaching in excess of 250 mph. Damage paths can be in excess of a mile wide and 50 miles 

long. The Enhanced Fujita Scale is a categorical rating system between EF0 and EF5 for wind 

speed during a tornado.  

 

Tropical storms are formed when tropical depression systems are organized with an “eye” and 

winds reach at least 39 miles per hour. Hurricane force winds are defined by the National 

Weather Service as winds that reach a velocity of at least 74 miles per hour. Chittenden 

County’s impacts from tropical systems could include high wind and heavy rainfall. 

  

Location  

Severe rainstorms, and their related characteristics, are possible in any part of Chittenden 

County.  

 
The National Weather Service (NWS) collected data includes severe rainstorm days, number 

and duration of thunder events, and lightning strike density for the 30-year period from 1948 to 

1977. The analysis of this data determined that on average, 25 to 35 severe rainstorm events 

occur annually in Chittenden County. Therefore, no one portion of the County is more likely than 

another to experience severe rainstorm and high wind events. 

Extent 

Straight-line winds, which in extreme cases may result in wind gusts that exceed 100 miles 

per hour, are responsible for most rainstorm wind damage. One type of straight- line wind, the 

downburst, can cause damage equivalent to that of a strong tornado and can be extremely 

dangerous to the aviation industry.  

 

Force levels six through 12 on the Beaufort Wind Scale describe the extent and related impacts 

of high winds that affect the natural and built environment. 

 

Table 4.7.1.  Beaufort Wind Scale151 

 
FORCE 

WIND 

(KNOTS) 

WMO* 

CLASSIFICATION 

 
APPEARANCE OF WIND EFFECTS 

0 Less than 1 Calm Calm, smoke rises vertically 

1 1‐3 Light Air Smoke drift indicates wind direction, still wind vanes 

2 4‐7 Light Breeze Wind felt on face, leaves rustle, vanes begin to move 

 
151 NOAA, National Weather Service; World Meteorological Organization. 
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FORCE 

WIND 

(KNOTS) 

WMO* 

CLASSIFICATION 

 
APPEARANCE OF WIND EFFECTS 

3 8‐12 Gentle Breeze 
Leaves and small twigs constantly moving, light 
flags extended 

4 13‐18 
Moderate 
Breeze 

Dust, leaves, and loose paper lifted; small tree 
branches move 

5 19‐24 Fresh Breeze Small trees in leaf begin to sway 

6 25‐31 Strong Breeze Larger tree branches moving, whistling in wires 

7 32‐38 Near Gale 
Whole trees moving, resistance felt walking 
against wind 

8 39‐46 Gale 
Whole trees in motion, resistance felt walking 
against wind 

9 47‐54 Strong Gale Slight structural damage occurs, slate blows off roofs 

10 55‐63 Storm 
Seldom experienced on land, trees broken or 
uprooted, "considerable structural damage" 

11 64‐72 Violent Storm If experienced on land, widespread damage 

12 73+ Hurricane Violence and destruction 

 

 

Figure 4.7.1 depicts the number of days per year experiencing winds of > 50 knots. Based on 

this data, Chittenden County is in a zone that indicates wind of this speed is experienced one to 

day days per year on average. The Planning Area is noted by the yellow circle. 
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Figure 4.7.1: Mean Number of > 50-Knot Wind Days per Year within 25 Miles of a Point 

(1986-2015)152 

 

 

Although tornadoes are not a frequent occurrence in Chittenden County, the frequency and 

strength of extreme windstorms vary across the United States. The map in Figure 4.7.2 was 

produced by FEMA and is based on 40 years of tornado history and over 100 years of 

hurricane history. Zone IV, the darkest area on the map, has experienced both the greatest 

number of tornadoes and the strongest tornadoes. Wind speeds in Zone IV can be as high as 

250 MPH. The planning area falls within Zone II, a tornado-susceptible region where winds 

can reach as high as 160 MPH. 

 

 
152 NOAA, Storm Prediction Center. Retrieved at: https://www.spc.noaa.gov/wcm/climo/allwind.png  

https://www.spc.noaa.gov/wcm/climo/allwind.png
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Figure 4.7.2: Tornado Risk Map, United States153 
 

 

Hailstorms are another potentially destructive outgrowth of severe rainstorms. Early in the 

development of a hailstorm, ice crystals form within a low-pressure front due to the rapid rising 

of warm air into the upper atmosphere and the subsequent cooling of the air mass. Frozen 

droplets gradually accumulate on the ice crystals until, having developed sufficient weight, they 

fall as precipitation — as balls or irregularly shaped masses of ice greater than 0.75 in. (1.91 

cm) in diameter. The size of hailstones is a direct function of the size and severity of the storm. 

High velocity updraft winds are required to keep hail in suspension in thunderclouds. The 

strength of the updraft is a function of the intensity of heating at the Earth’s surface. 

The Hail Intensity and Magnitude Scale describe extent and magnitude of hail storms events 

which ranges from H0 to H10, with its increments of intensity or damage potential related to hail 

size (distribution and maximum), texture, fall speed, speed of storm translation, and 

accompanying wind strength. Based on available data regarding the previous occurrences for the 

area, the entire planning area may experience hailstorms ranging from an H0 to an H7. Therefore, 

municipalities can mitigate against a storm from low risk or hard hail to a severe, destructive 

 
153Federal Emergency Management Agency  
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hailstorm with golf ball size hail that leads to severe roof damage and risk of serious injuries. 

 

Table 4.7.2. Hail Intensity and Magnitude Scale154 

 

SIZE 
CODE 

INTENSITY CATEGORY 
SIZE 

(Diameter  
Inches) 

DESCRIPTIV
E 

 TERM 

 
TYPICAL DAMAGE 

H0 Hard Hail Up to 0.33 Pea No damage 

H1 Potentially Damaging 0.33 – 0.60 Marble Slight damage to plants and crops 

H2 Potentially Damaging 0.60 – 0.80 Dime Significant damage to plants and crops 

H3 Severe 0.80 – 1.20 Nickel Severe damage to plants and crops 

H4 Severe 1.2 – 1.6 Quarter Widespread glass and auto damage 

H5 Destructive 1.6 – 2.0 Half Dollar 
Widespread destruction of glass, roofs, 
and risk of injuries 

H6 Destructive 2.0 – 2.4 
Ping Pong 
Ball 

Aircraft bodywork dented and brick 
walls pitted 

H7 Very Destructive 2.4 – 3.0 Golf Ball 
Severe roof damage and risk of serious 
injuries 

H8 Very Destructive 3.0 – 3.5 Hen Egg Severe damage to all structures 

H9 Super Hailstorms 3.5 – 4.0 Tennis Ball 
Extensive structural damage, could 
cause fatal injuries 

H10 Super Hailstorms 4.0 + Baseball 
Extensive structural damage, could 
cause fatal injuries 

 
Table 4.7.3. Enhanced Fujita Scale155 

 
154 NCEI Intensity Scale, based on the TORRO Hailstorm Intensity Scale 
155 NOAA, Storm Prediction Center. Retrieved at: http://www.spc.noaa.gov/efscale/ef-scale.html 

 

Scale Wind Speed Types of Damages Due to Hurricane Winds 

mph km/h 

EF-0 65-85 105-137 

Minor or no damage. Peels surface off some roofs; some damage to gutters or 
siding; branches broken off trees; shallow-rooted trees pushed over. Confirmed 
tornadoes with no reported damage (i.e., those that remain in open fields) are 
always rated EF0. 

EF-1 86-110 138-177 Moderate damage. Roofs severely stripped; mobile homes overturned or badly 
damaged; loss of exterior doors; windows and other glass broken. 

EF-2 111-135 178-217 
Considerable damage. Roofs torn off well-constructed houses; foundations of 
frame homes shifted; mobile homes completely destroyed; large trees snapped or 
uprooted; light-object missiles generated; cars lifted off ground. 

http://www.spc.noaa.gov/efscale/ef-scale.html
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Previous Occurrences 

Severe rainstorms and winds are a relatively common occurrence across Chittenden County 

and have been known to occur in all calendar months.  

 

The NCEI documents severe storm events for Chittenden County in its Storm Events Database. 

The following hazards were used in the NCEI search criteria:  hail, heavy rain, high wind, 

hurricane, lightning, strong wind, thunderstorm wind, tornado, tropical depression, and tropical 

storm.  Events range widely in terms of location, magnitude, and impact. Where possible, NCEI 

tracks reports separately by zone and, when data is available, impacted jurisdiction although it 

is not always possible to track damages below a county or city level.  

The Storm Events Database documents 736 severe rainstorm, high wind, lightning, hail, 

tornado, and tropical storm events in Chittenden County between 1950 and May 31, 2021, 

totaling approximately $53,039,000 in property and crop damages, four injuries and three 

deaths. Between January 2017 and May 31, 2021, sixty individual severe wind event reports are 

documented in the county, covering 25 event days. 

Table 4.7.4. Total Impact of Severe Rainstorm-Related Hazards in Chittenden County, 

1950 to June 2021156  

 

Severe Rainstorm 

Location   
Number 

of 
Events  

Direct 
Deaths/ 
Injuries  

Property 
Damage 

($)  

Crop 
Damage ($)  

Total 
Property and 

Crop 
Damage ($) 

Chittenden 
County  

7 0 $50,000 0 $50,000 

Burlington  2 0 $50,000 0 $50,000 

TOTAL 9 0 $100,000 0 $100,000 

 
156 National Oceanic and Atmospheric Administration (NOAA), National Centers for Environmental 
Information (NCEI), Storm Events Database for “Heavy Rain”, January 1, 1950 to June 30, 2021. 
Damage costs presented in year of occurrence values, as reported by the NCEI. 
 

Scale Wind Speed Types of Damages Due to Hurricane Winds 

mph km/h 

EF-3 136-165 218-266 

Severe damage. Entire stories of well-constructed houses destroyed; severe 
damage to large buildings such as shopping malls; trains overturned; trees 
debarked; heavy cars lifted off the ground and thrown; structures with weak 
foundations are badly damaged. 

EF-4 166-200 267-322 
Devastating damage. Well-constructed and whole frame houses completely 
leveled; cars and other large objects thrown, and small missiles generated. 

EF-5 >200 >322 

Extreme damage. Strong-framed, well-built houses leveled off foundations are 
swept away; steel reinforced concrete structures are critically damaged; tall 
buildings collapse or have severe structural deformations; some cars, trucks, and 
train cars can be thrown approximately 1 mile (1.6 km). 
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Table 4.7.5. Total Impact of High Winds-Related Hazards in Chittenden County, 1950 to 
June 2021157 

 

HIGH WINDS 

Location   
Number 

of 
Events  

Direct 
Deaths/Injuries  

Property 
Damage ($)  

Crop 
Damage ($) 

Total 
Property 
and Crop 

Damage ($) 

Chittenden Zone 74 5 788,000 0 788,000 

Eastern Chittenden 
Zone 

56 0 2,497,000 0 2,497,000 

Western Chittenden 
Zone 

44 0 1,888,000 0 1,888,000 

Bolton 7 0 55,000 0 55,000 

Buels Gore 0 0 0 0 0 

Burlignton 26 0 989,000 0 989,000 

Charlotte 10 0 175,000 0 175,000 

Colchester 20 0 265,000 0 265,000 

Essex 16 0 370,000 0 370,000 

Essex Junction 12 0 89,000 0 89,000 

Hinesburg 12 0 121,000 0 121,000 

Huntington 4 0 35,000 0 35,000 

Jericho 9 0 191,000 0 191,000 

Milton 21 0 286,000 0 286,000 

Richmond 11 0 171,000 0 171,000 

St. George 0 0 0 0 0 

Shelburne 15 0 315,000 0 315,000 

South Burlington 8 0 140,000 0 140,000 

Underhill 11 0 80,000 0 80,000 

Westford 6 0 130,000 0 130,000 

Williston 16 0 186,000 0 186,000 

Winooski 6 0 79,000 0 79,000 

TOTAL 384 5 $8,850,000 0 $8,850,000 

 

 
157 National Oceanic and Atmospheric Administration (NOAA), National Centers for Environmental 
Information (NCEI), Storm Events Database for ”High Wind, Strong Wind, Thunderstorm Wind, Tropical 
Depression, and Tropical Storm”, January 1, 1950 to June 30, 2021. Damage costs presented in year of 
occurrence values, as reported by the NCEI. 
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Table 4.7.6. Total Impact of Lightning-Related Hazards in Chittenden County, 1950 to 
June 2021158 

 

LIGHTNING 

Location   
# of 

Events  
Direct 

Deaths/Injuries  
Property 

Damage ($) 
Crop 

Damage ($)  

Total 
Property 
and Crop 

Damage ($)  

Chittenden Zone 2 0 5,000 0 5,000 

Eastern Chittenden 
Zone 

0 0 0 0 0 

Western Chittenden 
Zone 

0 0 0 0 0 

Bolton 0 0 0 0 0 

Buels Gore 0 0 0 0 0 

Burlington 2 0 65,000 0 65,000 

Charlotte 1 0 200,000 0 200,000 

Colchester 4 1 85,000 0 85,000 

Essex 0 0 0 0 0 

Essex Junction 2 0 1,002,000 0 1,002,000 

Hinesburg 0 0 0 0 0 

Huntington 0 0 0 0 0 

Jericho 1 0 5,000 0 5,000 

Milton 1 0 5,000 0 5,000 

Richmond 0 0 0 0 0 

St. George 0 0 0 0 0 

Shelburne 2 0 110,000 0 110,000 

South Burlignton 2 0 20,000 0 20,000 

Underhill 0 0 0 0 0 

Westford 2 0 60,000 0 60,000 

Williston 2 0 80,000 0 80,000 

Winooski 0 0 0 0 0 

TOTAL 21 0 $1,637,000 $0 $1,637,000 

 
Table 4.7.7. Total Impact of Hail-Related Hazards in Chittenden County, 1950 to June 

2021159 

 
158 National Oceanic and Atmospheric Administration (NOAA), National Centers for Environmental 
Information (NCEI), Storm Events Database for “Lightning”, January 1, 1950, to June 30, 2021. Damage 
costs presented in year of occurrence values, as reported by the NCEI. 
 
159 Source: National Oceanic and Atmospheric Administration (NOAA), National Centers for 
Environmental Information (NCEI), Storm Events Database for “Hail”, January 1, 1950, to June 30, 2021. 
Damage costs presented in year of occurrence values, as reported by the NCEI. 
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Hail 

Location  
# of 

Events  
Direct 

Deaths/Injuries  

Property 
Damage 

($)  

Crop 
Damage ($)  

Total 
Property 
and Crop 

Damage ($)  

Chittenden Zone 32 0 5,000 0 5,000 

Eastern Chittenden 
Zone 

0 0 0 0 0 

Western Chittenden 
Zone 

0 0 0 0 0 

Bolton 3 0 0 0 0 

Buels Gore 0 0 0 0 0 

Burlington 10 0 0 0 0 

Charlotte 5 0 11,000 0 11,000 

Colchester 12 0 0 25,000 25,000 

Essex 3 0 0 50,000 50,000 

Essex Junction 3 0 0 0 0 

Hinesburg 6 0 0 0 0 

Huntington 1 0 0 0 0 

Jericho 2 0 0 0 0 

Milton 9 0 20,000 20,000 40,000 

Richmond 3 0 0 0 0 

St. George 0 0 0 0 0 

Shelburne 3 0 0 0 0 

South Burlington  5 0 0 0 0 

Underhill 10 0 0 0 0 

Westford 8 0 70,000 70,000 140,000 

Williston 9 0 0 0 0 

Winooski 6 0 0 0 0 

TOTAL 130 0 $106,000 $165,000 $276,000 
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Severe Rainstorm: The NCEI Storm Events Database160 recorded a total of nine Severe 

Rainstorm events with no deaths or injuries reported during the period from January 1950 

through June 2021, resulting in $100,000 million dollars in property damages. These 

events have occurred throughout the planning area (i.e., the county) and have not been mapped 

as discrete events.  

 

High Wind: The NCEI Storm Events Database recorded a total of 384 High Wind events with two 

deaths near Champlain Airport on July 30, 2019, and three injuries near Mt. Philo on August 24, 

2019 during the period from January 1950 through June 2021. The total property damage for 

Chittenden County in those 71 years is $8.850 million. These events have occurred throughout 

the planning area (i.e., the county) and have not been mapped as discrete events.  

 

Lightning: The NCEI Storm Events Database has recorded a total of 21 lightning events and no 

associated deaths and one injury in Chittenden County during the period from January 1950 

through June 2021; however, these 21 recorded events all happened after 1996. Recorded 

lightning events occurred in every year from 1996 through 2020, except for 2000, 2001, 2004, 

2008, 2013, 2014, 2015, 2017 and 2019. All recorded lightning events occurred from May 

through September plus the month of November. All but two events caused at least $1,000 in 

property damage, and four events caused an estimated $50,000 in damages. The two highest 

damages were $200,000 and $1,000,000. Both involved a lightning-caused fire that leveled a 

structure. Cumulative property damages for the 21 events noted was $1,637,000. This data may 

be incomplete - fire department officials have indicated that lightning has caused many more 

fires than are recorded in the NCEI database. Local officials also note that a single storm could 

result in multiple lightning strikes and subsequent fires. Another possible problem associated 

with lightning is the impact on communications, especially communications between emergency 

responders, from lightning striking communications infrastructure. These lightning events have 

occurred all over the planning area (i.e., the county) and have not been mapped as discrete 

events.  

  

Hail: The NCEI Storm Events Database recorded a total of 130 hail events in Chittenden County 

during the period from January 1950 through June 2021. Hail events typically occurred from May 

through September, but most occurred in summer storms from June through August. Total 

property damage for Chittenden County in those 71 years is $106,000 and the total crop damage 

is $165,000. Hailstorms can have devastating effects on local farmers though rarely do in 

Vermont. These hail events have occurred throughout the planning area (i.e., the county) and 

have not been mapped as discrete events.  

 

Of the 130 reported events, 4 were Ping Pong Ball size (1957, 1968, 2009 and 2009), 13 were 

Quarter size and 6 were half Dollar size.  Data was not available for the 1957 and 1968 events. 

 
160 Severe Rainstorm data was based on the NCEI Heavy Rain category.  In addition to these events, data 
has been reported for other elements of severe thunderstorms that potentially included severe rainfall but 
are reflected in the data for related event types. 
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• On July 16, 2009: On July 16th, a strong upper atmospheric area of low pressure was 

located north of the Great Lakes in south central Canada. In addition, a significant mid-

level shortwave and associated surface low moved across the eastern Great Lakes, 

while a warm front and subsequent cold front swept across northern New York and 

Vermont during the afternoon and evening. Numerous thunderstorms developed and 

moved across Vermont, in a moderate to strong unstable atmosphere during the 

afternoon and evening. In addition, there were a few super-cell thunderstorms that 

produced very large hail, up to 3.3 inches in diameter in Westford (Chittenden county) 

with numerous reports of damage to vehicles, homes, crop and livestock and a brief EF-0 

tornado along the Williamstown-Chelsea town line (Orange county). The measured 3.3-

inch diameter hail in Westford, also had a circumference of 6.8 inches and has been 

determined by the State Climate Extremes Committee as the largest recorded hail stone 

in Vermont. Several golf ball and larger hail, including a hail stone that measured 3.25 

inches in diameter measured by NWS employee. Large hail with reported damage to 

vehicles, lawn furniture, siding, windows, gardens and crops throughout the Westford 

vicinity, including local farms, landscaping businesses and apple orchard. 

Since the last plan update, 3 events were reported (one in Shelburne and Williston each on May 

4, 2018) and one in Williston on July 8,2020.   

• May 4, 2018: An energetic storm system moved from the Great Lakes across the St. 

Lawrence Valley into Ontario/Quebec during the afternoon and evening hours of May 4th. 

Instability was marginal for thunderstorm development during the evening hours with 

thunderstorms ahead of a cold front. However, winds were unseasonably strong in the 

atmosphere, accounting for some thunderstorms to produce damaging winds and there 

was some localized damage in non-thunderstorm winds accompanying the arrival of 

colder air. Very brief heavy rainfall of up to 2 inches in less than an hour accounted for 

localized flash flooding and a mudslide. Strong winds and a lake level at/above flood 

stage caused for 4-to-6-foot waves to batter a causeway between Colchester and Grand 

Isle on Lake Champlain, resulting in numerous washouts and a closure of the causeway. 

Estimated quarter and dollar size hail or larger reported. 

• July 8, 2020: A mid-level shortwave (disturbance) moved from southern Quebec into a 

unstable air mass across Vermont during the afternoon of July 8th. This lead to several 

rounds of thunderstorms, some with damaging winds, large hail and torrential rains of 2 

to 3+ inches. Nickel size hail was reported. 

Tornadoes: The NCEI Storm Events Database has recorded a total of five tornadoes in 

Chittenden County during the period from 1950 through 2021. A sixth tornado event on June 11, 

1973, was also noted by The Tornado Project. Tornado damage tends to be localized. The 

strongest recorded tornado touched down in Colchester on August 8, 1983. Property damage 

has totaled over $2.528 million overall in the County due to tornado damage. There have been 

no deaths or injuries reported as a result of a tornado in the County since 1950. Tornadoes 
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typically occur in Vermont between March and August; however, tornadoes can strike at any 

time of the year if the essential conditions are present161. 

.  

Table 4.7.8. Total Recorded Tornadoes in Chittenden County, 1950-2021162 

 

Date Time Magnitude Deaths Injuries 
Property 
Damage 

Crop 
Damage 

6/21/1953 16.00 F1 0 0 $2,5000 0 

6/22/1973 20 :00 F1 0 0 0 0 

8/08/1983 14:00 F2 0 0 $2,500,000 0 

8/07/1986 16:40 F0 0 0 $500 0 

5/31/1987 12:00 F0 0 0 $25,000 0 

TOTALS 0 0 $2,528,000 0 

 

While several named tropical storms have affected Vermont, such as Henri in 2021 (which 

resulted in a Federal Disaster Declaration), Irene in 2011 and Floyd in 1999, the NCEI database 

reports the tropical systems that impact Chittenden County under different categories such as 

“high wind” and “flooding” due to the technical definition of the impacts from this type of system. 

As an example, Tropical Storm Irene in August 2011 is documented in the NCEI database under 

“high winds” reaching 85 miles per hour at the summit of Mount Mansfield in Lamoille County. 

The storm caused widespread power outage and heavy rainfall resulting in devastating flooding 

in central and southern Vermont. The NCEI database notes losses of 2,400 roads, 800 

homes/businesses, 300 bridges and a half dozen railroad tracks destroyed or damaged from the 

flooding caused by Irene. Impacts from Tropical Storm Henri are not currently reported in the 

NCEI due to a time lag in updating the database.  

  

Table 4.7.9.  Recorded Hurricane-Force Winds in Chittenden County, 1950 -2014163 
 

Event  Date  Time  Wind Speed  Property Damage  

Hurricane-force winds  01/27/1996 0900 95.53 mph $220,000 

Hurricane-force winds  01/04/2000 0330 81.72 mph $10,000 

Hurricane-force winds  8/1/2005 1650 80.6 mph $100,000 

Hurricane-force winds  6/10/2008 1900 80.6 mph $20,000 

Hurricane-force winds  12/9/2009 1400 87.45 mph $20,000 

TOTAL $370,000 

 
161 NOAA, National Centers for Environmental Information, Storm Events Database. Retrieved at: 

https://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=50%2CVERMONT   

 
162 NOAA, National Centers for Environmental Information, Storm Events Database. Retrieved 

at: https://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=50%2CVERMONT 
163 NOAA, National Centers for Environmental Information, Storm Events Database. Retrieved at: 
https://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=50%2CVERMONT   

https://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=50%2CVERMONT
https://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=50%2CVERMONT
https://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=50%2CVERMONT
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Federal Disaster Declarations in Chittenden County 

 

Between 1964 and 2021, 24 severe rainstorm events in Chittenden County have been significant 

enough to be included in multiple Federal Disaster Declarations. Information related to the 

FEMA-obligated funding under the Public Assistance (PA) program for federally declared 

disasters is unavailable prior to 2001, as well as the most recent event in September 2021. 

Table 4.7.10. Severe Rainstorm and High Winds Disaster Declarations in Chittenden 

County, 1964 - 2021164 

Disaster 

Number 

Event Type 

Individual Assistance (IA) 

Public Assistance (PA) 

Declaration 

Date 
Damage Amount 

DR-4621-VT 
Vermont – Severe Storm and 

Flooding 
09/29/21 

[Not available] 

DR-4474-VT Vermont Severe Storm and Flooding 01/17/20 

Public Assistance- (Cat. A-B) 

$489,818.42 

Public Assistance- (Cat. C-G) 

$9,076,754.59 

HMGP- $18,808.87 

 

DR-3567-VT 

 

Vermont-Tropical Storm Henri 

 

08/22/21  

 

[Not Available] 

DR-4380 Vermont Severe Storm and Flooding 07/30/2018 

Public Assistance- (Cat. A-B) 

$97,652.86 

Public Assistance- (Cat. C-G) 

$2,794,971.46 

HMGP- $169,020.79 

DR-4356-VT Vermont Severe Storm and Flooding 01/2/2018 

Public Assistance- (Cat. A-B) 

$1,035,633.62 

Public Assistance- (Cat. C-G) 

$3,671,058.70 

DR-4232-VT Vermont Severe Storm and Flooding 07/29/2015 
Public Assistance Total- 

$1,226,279.93 

DR-4140-VT 
Vermont Severe Storms and 

Flooding  
08/02/2013 

FEMA Obligated Dollars as of 

08/24/2021 

PA-$6,296,981.81 

 
164 Federal Emergency Management Agency (FEMA) 
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Disaster 

Number 

Event Type 

Individual Assistance (IA) 

Public Assistance (PA) 

Declaration 

Date 
Damage Amount 

DR-4120-VT 

Vermont Severe Storms and 

Flooding (3 counties) 

 

06/13/2013 

FEMA Obligated Dollars as of 

03/20/2020 

PA-$1,914,682.79 

 

DR-4022-VT Vermont Tropical Storm Irene 09/1/2011 

Individual Assistance Total- 

$23,253,145.17 

Public Assistance Total- 

$208,874,407.61 

DR-1995-VT 
Vermont Severe Storms and 

Flooding 
06/15/2011 

Individual Assistance Total- 

$1,805,969.74 

Public Assistance Total- 

$13,353,019.85 

EM-3338-VT Vermont Hurricane Irene 08/29/2011 [Not Available] 

DR-1951-VT Vermont Severe Storm 12/22/2010 

Public Assistance- (Cat. A-B)- 

$1,127,995.20 

Public Assistance- (Cat. C-G)- 

$1,555,019.55 

DR-1559-VT 

Vermont Severe Storms and 

Flooding (7 counties) 

 

09/23/2004 

FEMA Obligated Dollars as of 

03/20/2020 

PA-$2,348,737.81 

EM-3167165 Vermont Snowstorm  04/10/2001 

FEMA Obligated Dollars as of 

03/20/2020 

PA (Cat. B) - $1,296,992.34 

DR-1228-VT 
Vermont Severe Storms and 

Flooding 
06/30/1998 

[Not Available] 

DR-1201-VT 

Vermont Severe Ice Storms, Rain, 

High Winds and Flooding (6 

counties) 

01/15/1998 

[Not Available] 

DR-4140-VT 
Vermont Severe Storms and 

Flooding 
08/2/2013 

Public Assistance- (Cat. A-B) 

$141,750.15 

Public Assistance- (Cat. C-G) 

$5,974,924.66 
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Disaster 

Number 

Event Type 

Individual Assistance (IA) 

Public Assistance (PA) 

Declaration 

Date 
Damage Amount 

DR-4120-VT 
Vermont Severe Storms and 

Flooding 
06/13/2013 

Public Assistance- (Cat. A-B) 

$156,257.50 

Public Assistance- (Cat. C-G) 

$1,714,406.99 

DR-1063-VT 
Vermont Heavy Rain, Flooding (6 

counties) 
04/16/1995 

[Not Available] 

DR-990-VT 
Vermont Flooding, Heavy Rain, 

Snowmelt (4 counties) 
05/12/1993 

[Not Available] 

DR-938-VT 
Vermont Flooding, Heavy Rain, Ice 

Jams 
03/18/1992 

[Not Available] 

DR-875-VT Vermont Flooding, Severe Storm 07/25/1990 [Not Available] 

DR-518-VT 
Vermont Severe Storms, High 

Winds, Flooding  
08/05/1976 

[Not Available] 

DR-397-VT Vermont Severe Storms, Flooding, 

Landslides  
07/06/1973 

[Not Available] 

 
Probability of Future Occurrence  

Since severe storms are difficult to predict, it is extremely challenging to determine probability of 

future occurrence with any degree of accuracy. It can, however, with considerable confidence 

based on historical record, be projected that Chittenden County will continue to experience 

severe rainstorms with great frequency – several times a year, in most cases. Based on analysis 

of previous events in the NCEI database, severe rainstorms have a return interval of 

approximately 0.13 percent in any given year166. In addition, it appears that those events causing 

injury, death or damage have occurred on a seemingly random basis with no portion of 

Chittenden County more likely to experience them than any other. 

 

The National Risk Index (NRI) also provides an annualized frequency value for multiple natural 

hazards, including the hazard elements of Severe Rainstorm - hail, lightning, hurricane/tropical 

storm, strong wind, and tornado.   

The NRI method of calculating probability determines the return rate based on previous 

occurrences. The recurrence interval of the multiple elements of Severe Rainstorms is defined 

as the average time interval, in years, expected between an event of a particular magnitude and 

an equal or larger event. Magnitude increases with increasing recurrence intervals. Using this 

 
166 Return interval calculated by dividing the number of years of record (70.5) by the number of hazard 
events (543). 
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method, the number of years of record (70.5) was divided by the number of occurrences in 

Chittenden County, resulting in a simple past-determined recurrence interval. 

 

Table 4.7.11: NRI Annualized Frequency Value for Hazard Event Types Related to Severe 

Rainstorm (Number of Events per Year)167 

 

Hail Lightning Hurricane Strong Wind Tornado 

1.3 19.9 0 0.8 0 

 

 

Another method of calculating the frequency of Severe Rainstorms is assessing the number of 

severe thunderstorm watches issued by the National Weather Service in a specific year. This 

method is less exact as it does not address the variables in climate changes through multiple 

years but provides a somewhat reliable guide for planning purposes. The graphic in Figure 4.7.3 

indicates that Chittenden County had from three to six watches in 2015, the most recent year for 

which map data is available. 

 

 
 

 
167 National Risk Index Community Report for Chittenden County, Vermont, dated May 2, 2022. Retrieved 
at: https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007  
 

https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
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Figure 4.7.3: 2015 Severe Thunderstorm Watches by County168 

 

Climate change is another variable in predicting future occurrences, in that it is projected to 

increase the frequency and intensity of extreme weather events, including severe rainstorms. 

Using global climate models and a high-resolution regional climate model, one study that 

investigated the link between severe rainstorms and global warming found a net increase in the 

number of days with environmental conditions that foster the development of severe rainstorms. 

This was true for much of the United States, including Chittenden County. 

 

Table 4.7.12:  Risk Assessment 

Severe Rainstorm 

Risk 

Assessment:  

High  

Location Jurisdiction-wide  Potential Cascading Effects 

Extent 

Life safety threat; mild to 

severe 

damage to property, turf, 

wildlife, urban forest 

• Life safety impact on healthcare 
system  

• Power/utility outages 

• Traffic/roadway damage or 
closures 

• Responder safety 

• Increased security 

• Direct and indirect economic 
impact 

• Loss of Revenue 

Duration 
Several minutes to 

several hours  

Probability High 

Seasonal Pattern Year-round 

Speed of Onset Slow to Rapid 

Warning Time Hours to days 

Repetitive Loss N/A 

 

4.7.2  RISK ASSESSMENT 
 

The level or risk related to severe rainstorms depends on the assets affected when an event 

strikes the planning area, as well as the strength of the storm that precipitates the rain and 

related conditions. These events may cause damage as slight as toppling patio chairs, moderate 

damage in the form of uprooting large trees or removing structural roofing, or as severe as 

widespread flooding and fluvial erosion.  

 

Risk, defined as probability multiplied by impact, cannot be fully estimated for damaging severe 

rainstorms and high wind, hail, and lightning events due to the lack of intensity-damage models 

for these hazards. Instead, financial impacts of damaging rainstorm events are illustrated using 

data included from the NCEI Storm Events Database. While multiple communities often submit 

reports for the same incident, each report describes how the event affected their jurisdiction. 

During the cited period, there were two deaths and three injuries directly related to severe 

rainstorm and high wind events, however, the entire population across Chittenden County is at 

risk. Given the countywide reported total of $10,863,000 for property and crop damages 

indicates that people, structures, and agricultural assets are at risk to severe rainstorms and high 

 
168 NOAA, National Weather Service, Storm Prediction Center. Retrieved at: 
https://www.spc.noaa.gov/wcm/2015-wbc-anoms.png  

https://www.spc.noaa.gov/wcm/2015-wbc-anoms.png
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wind. 

 

People 

The severity of a severe rainstorms and high wind events on a community can be magnified to 

the degree they affect vulnerable populations. Those that may require special assistance during 

such events may not be able to protect themselves prior to an event or may not be able to 

understand potential risks. These can include very young and elderly populations, those without 

transportation resources, or those in a lower socioeconomic group. Tourists and visitors to the 

area also have increased risk, as they are less familiar with the geography of the area and the 

typical means of warning residents regarding dangerous conditions. Additionally, persons living 

in communities along Lake Champlain are particularly at risk to winds and storms approaching 

from over the waterway.  

 Built Environment 

Community Lifelines 

 

Quantitative assessment of critical facilities for severe rainstorm and high wind risk was not 

feasible for this update because such events are not geographically specific and are likely to 

affect the entire planning area. What is known is that age of construction plays a role in 

vulnerability of facilities to severe rainstorm.  

 

It is important to note that not all critical facilities have redundant power sources, and structures 

may not be wired to allow the addition of an emergency backup generator for residential or 

commercial use. Future Plan updates should consider including a more comprehensive 

examination of critical facility vulnerability to severe rainstorm, and it is determined to be a high 

mitigation priority, included in the mitigation strategy actions to upgrade generator capacity at 

essential facilities. 

 

Nonetheless, maintaining continuity of operations of transportation, infrastructure, utilities, and 

government assets is critical to minimizing health and safety issues for the public, and economic 

damage that may result from businesses being unable to move equipment or product.  

Existing Buildings and Infrastructure Risk 

 

Risk to existing buildings and infrastructure is largely determined by building construction type. 

Concrete, brick, and steel-framed structures tend to fare better in severe rainstorm and high 

wind events than older, wood-framed structures. Manufactured homes and residential buildings 

constructed in earlier decades and designed to meet less stringent building codes for the time 

period. There may have been a lower degree of code enforcement at the time of construction. If 

not well-maintained, such buildings may have deteriorated over the years. Electric outages are 

caused by falling limbs, trees, and poles, by power lines snapping together; and by flying debris, 

all of which affects the built environment. 
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Natural Environment and Economy 

Communities within the planning region area include natural assets vulnerable to severe 

rainstorm and high wind. winds may topple trees, streetlights, and power poles and damage 

fabric shelters set up in the area’s federal, state, and local parks. The region is a tourist magnet 

for special events held outdoors, so severe rainstorm may cause damage to temporary tents and 

stages erected to accommodate such festivities. 

 

Changes in Development  

 

As was discussed above, the planning area’s vulnerability to severe rainstorm has remained 

constant overall. No new development has taken place, nor have older structures been removed, 

which would increase or decrease the probability of this hazard in the remote areas. This 

validates what was previously identified in the 2017 MJAHMP. 

 

Potential Impacts of Climate Change 

 

As the climate continues to change, the severity of storms may increase, producing more severe 

rainstorm and high wind events. This in turn may require more firefighting resources and 

hardening of vulnerable infrastructure such as power poles and utility lines  

 

Hazard Risk Ranking 

 

Each jurisdiction in the Planning Area conducted a risk analysis to consider impacts, 

consequences (including magnitude/severity), and probability of future occurrences to determine 

the Overall Risk Rating for severe rainstorm.  

 

Table 4.7.13: Severe Rainstorm/High Winds Hazard Risk Rating Summary, All 

Municipalities 

 

JURISDICTION 
Sum - Impact/ 
Consequence 

Score 
Probability 

Total Risk 
Rating 
(Impact/ 

Consequences 
x Probability) 

Hazard 
Ranking 

Bolton 10 5 50 High 

Buels Gore 6 4 24 Medium 

Burlington 6 4 24 Medium 

Charlotte 7 5 35 Medium 

Colchester     

Essex 5 4 20 Medium 

Essex Junction 5 4 20 Medium 

Hinesburg 8 5 40 High 

Huntington 7 5 35 Medium 
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Jericho 6 5 30 Medium 

Milton 8 5 40 High 

Richmond 4 4 16 Low 

Shelburne 9 5 45 High 

South Burlington 8 5 40 High 

St. George 11 4 44 High 

Underhill 9 5 45 High 

Westford 6 5 30 Medium 

Williston 8 5 40 High 

Winooski 8 5 40 High 

AVERAGE SCORE 33.6 Medium-High 

  
The compilation of jurisdiction risk scores, along with consideration of the hazard profile and 

potential impacts and consequences, indicates that severe rainstorm is a high-risk hazard for 

nine municipalities, and a medium-risk hazard for eight municipalities within the Planning Area. 

Consequently, the hazard ranking average is medium-high, and a vulnerability assessment is 

appropriate to identify the level of exposure to the municipalities within the Planning Area. 
 

4.7.3 VULNERABILITY ANALYSIS 
 

Chittenden County municipalities face uniform susceptibility to the effects of severe rainstorms. 

As is the case with risk from hurricane and tropical storm force-winds, the most at-risk buildings 

to rainstorm are assumed to include manufactured homes and older residential structures. 

Another great concern for Chittenden County, regarding severe rainstorms, is damage to electric 

power lines which regularly cause power outages for residents and businesses across the area, 

and have disrupted the availability of emergency services, including 911. During past events, 

storm winds have downed trees across power lines, snapped utility poles and even blown down 

transformers resulting in widespread outages. Downed power lines create a dangerous threat to 

public safety; while difficult to quantify, long-term power outages can result in significant hardship 

for residents and major economic impacts for local businesses. 

 

Hail, while not a major threat to human safety, can be extremely destructive to crops and 

personal property (particularly vehicles, as well as roofs, siding, and windows of buildings). Most 

hail damage recorded for Chittenden County has been in Colchester, Shelburne, and Williston, 

though all areas are equally at risk. 

 

General Exposure 

Because severe storms are not geo-specific, the entire planning area population is exposed to 

such hazard events. The Hazus-generated table below for the flood hazard, and again presented 

under the discussion of Hurricanes, identifies the exposure of structures in the planning region 

that are also at risk to severe storms 
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Table 4.7.14. Chittenden County - Total building exposure by occupancy type169 

Occupancy Exposure ($1000) Percent of Total 

Residential $14,866,050 73.10% 

Commercial $3,687,915 18.13% 

Industrial $865,812 4.26% 

Agricultural $65,133 0.32% 

Religious $242,454 1.20% 

Government $200,006 0.98% 

Education $408,670 2.01% 

Total 

 

$20,336,040 100.00% 

 

 

Historical  

Previous events illustrate how severe rainstorms have affected the overall planning area.  

National Risk Index (NRI) 

Lacking specific municipal-level data for determining exposure values, the NRI assessment 

includes an Expected Annual Loss (EAL) calculation which quantifies loss for relevant 

consequence types (buildings, people and agriculture) for multiple hazards including hail, 

lightning, hurricane, strong wind and tornado. The EAL is calculated using a multiplicative 

equation that includes exposure, annualized frequency, and historic loss ratio risk factors.170  

Table 4.7.15: Expected Annual Loss Values for Severe Rainstorm (hail, lightning, 

hurricane, strong wind and tornado), Chittenden County171 

Hazard 

Type 

Building 

Value 

Population 

Equivalence172 
Population 

Agriculture 

Value 
Total 

Hail $8,625 6,074 0.00 $4,709 $39,408 

Lightning $53,447 $35,688 0.00 n/a $89,135 

Hurricane $63,656 $31,670 0.00 $6,288 $102,614 

 
169 Hazus 100-Year Flood Scenario Report, Building Stock Exposure by Occupancy Type by General 

Occupancy  

 
170 The National Risk Index Community Report for Chittenden County, Vermont, dated May 2, 2022 is 
included in Appendix D. Retrieved at: 
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007 
171 Ibid.  
172 The Population Equivalence in the current report was calculated using a value of statistical life (VSL) 
approach where each fatality or ten injuries is treated as $7.6 million of economic loss. 

https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
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Strong 

Wind 
$60,173 $119,989 0.02 $434 $180,596 

Tornado $29,572 $31,753 0.00 $9 $61,334 

 

Table 4.7.16: Exposure Values for Severe Rainstorm (hail, lightning, hurricane, strong wind and 

tornado), Chittenden County173 

Hazard 

Type 
Building Value 

Population 

Equivalence174 
Population 

Agriculture 

Value 
Total 

Hail $19,727,487.00 $1,189,742,000.00 156,545.00 $43,578,000 $1,209,513,065.00 

Lightning $19,727,487.00 $1,189,742,000.00 156,545.00 $43,578,000 $1,209,513,065.00 

Hurricane $19,672,317.42 $1,186,898,433.33 156,170.85 $43,548,431 $1,206,614,299.00 

Strong 

Wind 
$19,727,487.00 $1,189,742,000.00 156,545.00 $43578.00 $1,209,513,065.00 

Tornado $19,727,487.00 $1,189,742,000.00 156,545.00 $43578.00 $1,209,513,065.00 

 

 

Public Input  

 

A Public Hazard Survey made available to the public during the planning process indicated that 

approximately 20 percent of the more than 200 survey respondent households had directly 

experienced severe rainstorm within the previous five years, and most were either very 

concerned or somewhat concerned about future events. In addition, 72 percent expressed a high 

level of worry about damage to community lifelines such as schools, utilities, hospitals, etc., and 

65% were very worried about damage to or loss of waterways or other natural resources. On a 

ranking of the most important community assets, survey responders were most concerned about 

hospitals and other healthcare facilities.  

 

Opportunities for Mitigation 

Severe rainstorm and high wind events range widely in terms of location, magnitude, and impact. 

Most frequently these events are localized and result from heavy rains and winds in a short 

period of time over urbanized areas that are not able to appropriately handle stormwater 

runoff. While events of this type do cause damage to property and crops, and can result in 

federal declarations, many do not rise to this level and are addressed through local resources. 

 
173 National Risk Index Community Report for Chittenden County, Vermont, dated May 2, 2022. Retrieved 
at: https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007  
174 The Population Equivalence in the current report was calculated using a value of statistical life (VSL) 
approach where each fatality or ten injuries is treated as $7.6 million of economic loss. 

https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
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Consequently, mitigation goals and actions should focus on severe rainstorms and high wind 

events that cause damage to buildings and critical infrastructure.  

  
Factors for Consideration in the Next Planning Cycle 

Future monitoring, evaluating, and updating of this plan should consider the following factors 

related to severe rainstorms, including Hurricanes and Tropical Storms. 

• Have high wind, severe rainstorm, hurricane, or tropical events been recorded by 

professional weather experts in the NCEI database or other resources familiar with these 

hazards? 

• Has new scientific research or methodology changed the ability to predict such hazard 

events? 

• Has there been a significant change in the population, built environment, natural 

environment or economy that could affect the risk or vulnerability to rain- and wind-

related hazard events? 

• Is there new evidence related to the impacts of climate change that could affect the level 

of risk or vulnerability to rain- and wind-related events? 

• Review the updated Vermont 2018 SHMP update for discussion of new or updated 

information included in the plan’s section on rain- wind-related events.  
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SECTION 4.8 SEVERE WINTER STORM (Including Blizzard, Heavy 
Snow, and Ice Storm) 
 

2022 HMP Update 

The 2022 plan update continued to incorporate formatting changes and analyses implemented in the 

2017 plan. The Severe Winter Weather hazard was reexamined, and a new analysis conducted. 

These changes included, but were not limited to: 

• Refreshing the hazard profiles for each hazard included under this section. 

• Updating the previous occurrences. 

• Determining the number of hazard events and losses by jurisdiction using NCEI and other data 

sources where available. 

• Updating the assessment of risk by jurisdiction based on new data 

• Ranking the hazard by jurisdiction using the methodology described in detail in Section 4, 

Ranking and Analysis Methodologies. 

• Reformatting sections to improve clarity and, as available and appropriate, incorporate new 

maps and imagery. 
 

 

Severe Winter Storm 
Overall 

Vulnerability 

Definition, Key Terms, and Overview175 

High 

Elements that may accompany Severe Winter Storms are discussed in this section:  
Winter Storm - This term may refer to a combination of winter precipitation, including 
snow, sleet, freezing rain, etc. that has a hazardous, potentially life-threatening impact. 
Blizzard - This life-threatening event is produced by a combination of falling or blowing 
snow and high winds, typically 35 miles per hour or more for a prolonged period. This 
combination can create potentially deadly travel conditions with impassable roads and 
zero visibilities.  
Heavy Snow - In Vermont, heavy snow is defined as six or more inches of snow 
accumulating in a 12-hour period, or nine or more inches accumulating in a 24-hour 
period. 
Ice Storm - An ice storm involves rain, which freezes upon contact called freezing 
rain. Local National Weather Service (NWS) offices working with key partners 
(transportation, utilities, and emergency managers) determine potential impacts that 
would be considered a high impact event. In Vermont, a mean radial ice accumulation 
of 1/3 to 1/2 inch or more (>0.75* inches Elevated Flat ice) would be considered 
dangerous, causing impact/damage to trees and utility lines. However, this can vary 
depending on other factors like wind and additional accumulation of winter 
precipitation. (NWS forecasts are for Elevated Flat Surface ice accumulation; thus, a 
conversion is needed to get mean radial ice used by utilities. Mean Radial Ice = 
Elevated Flat ice * 0.39 inches.) 
 

Frequency Probability Potential Magnitude 

High High 
Injuries/Deaths Infrastructure Environment 

Low High Medium 

 

 
175NOAA National Weather Service, Hazard Weather Definitions 
https://www.weather.gov/unr/hwd   

https://www.weather.gov/unr/hwd
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4.8.1  HAZARD PROFILE 
 

Hazard Characteristics are described in full for the four separate, but related hazards included in 

this section: Winter Storm, Blizzard, Heavy Snow, and Ice Storms 

Winter Storm 

Winter Storm events have been one of the predominant hazards in Chittenden County since the 

area was inhabited. More recent history illustrates how much of an impact these events can have 

on the municipalities’ abilities to function. These events result from the collision of high-pressure 

systems with moderate temperatures and low-pressure systems having lower temperatures. The 

storms may contain freezing rain, sleet, significant snowfall, and high winds. The complex mixture 

of moisture, temperature, high pressure, and low-pressure systems creating winter storms is 

generally unique for each storm. Some severe winter storms can be defined as blizzards and ice 

storms. During late October through mid-April, temperatures can range between 0 degrees 

Fahrenheit and 32 degrees Fahrenheit with February having the greatest average snowfall.  

 

Winter storms occur when there is significant precipitation and the temperature is low enough 

that precipitation forms as sleet or snow, or when rain turns to ice. A winter storm can range from 

freezing rain and ice to moderate snowfall over a few hours. Severe winter storms bring the 

threat of heavy accumulations of 

snow, cold/wind chills, strong winds, 

and power outages that result in 

high rates of damage and even 

higher rates of expenditures. A 

heavy accumulation of snow, 

especially when accompanied by 

high winds, causes drifting snow 

and very low visibility. Sidewalks, 

streets, and highways can become 

extremely hazardous to pedestrians 

and motorists.  

 

Severe winter storms develop 

through the combination of multiple meteorological factors. In Vermont and the northeastern 

United States, these factors include the moisture content of the air, direction of airflow, collision 

of warm air masses coming up from the Gulf Coast, and cold air moving southward from the 

Arctic. Significant accumulations of ice can cause hazardous conditions for travel, weigh down 

trees and power lines, and cause power outages. Freezing rain can also be combined with 

snowfall, hiding ice accumulation, and further hindering travel, or with mixed precipitation and 

potentially ice jams or flooding  

 

The most extreme conditions related to severe winter weather are blizzards and ice storms:  
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Blizzards are the most spectacular and vicious of all winter storms. They are characterized by 

strong winds (>35 mph) that cause considerable blowing snow, greatly reducing visibility (1/4 

mile or less) and causing significant snow drifts. Most blizzards (except ground blizzards) are 

accompanied by falling snow, although specific snow amounts are not required. Blizzards in the 

eastern U.S. tend to be accompanied by heavy amounts of snow (12-24 inches or more), 

whereas in the central U.S. they are due more  to blowing snow with snowfall amounts as low as 

several inches. They have the capacity to completely immobilize large areas.  

According to the National Weather Service (NWS), a blizzard occurs when the following 

conditions last for three hours or longer:  

• Considerable falling and/or blowing snow (reducing visibility frequently to less than 1/4 

mile) 

• Wind speeds of 35 miles per hour (mph) or more  

 

To be considered a severe blizzard, the system must have:  

 

• Wind speeds of 45 mph or more or a great density of falling and/or blowing snow (reducing 

visibility frequently to near zero)  

 

Heavy Snow events can bring significant snowfall like that experienced during blizzards; however, 

they are not accompanied by strong winds. They can occur during any severe winter storm event. 

An intense short-lived burst of heavy snowfall that leads to a quick reduction in visibility is often 

accompanied by gusty winds and referred to as a snow squall. 

 

Ice storms are a type of severe winter storm characterized by freezing rain which occurs when 

raindrops move into a thin layer of below-freezing air near the surface of the earth, allowing them 

to freeze on contact to the ground, trees, overhead utility lines, cars, and other objects. The 

National Weather Service defines an ice storm as a storm which results in the accumulation of at 

least 0.5-0.75 Flat inch of ice on exposed surfaces. There are two ways to measure ice: 1 inch of 

ice on the road is .04 inches on a power line or tree branch, so the diameter would be .08 inches 

total for the power line or tree branch. Impacts from ice storms are most commonly vehicle 

accidents and damage to utility infrastructure. Ice accumulation can also collapse roofs on 

buildings. Impacts can include hazardous driving and walking conditions, and significant damage 

and/or injury from tree branches and power lines snapping under the weight of the ice.  

 
Location 

Most severe winter storm events are “synoptically driven”, meaning they occur over larger 

geographical areas (counties/states) with some localized (within county/state) differences in 

coverage and severity.  

 

Winter snow events can impact a large geographical area. During these events, the entire 

county is impacted, although the impacts are not evenly distributed throughout. Geographically, 
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the county experiences varying snowfall averages. The average annual snowfall for the Western 

portion of the county including Hinesburg, St. George, Williston, Essex, Westford, Milton, 

Colchester, Shelburne, Charlotte, Burlington, So. Burlington, and Winooski is 60 inches. The 

Eastern/foothill portion of the county including Richmond, Huntington, Underhill, Jericho, and 

Bolton experiences a range of 120 inches at elevations under 1,800 feet and 200 inches at 

elevations from 2,500 to 4,00 feet.176  

 
 

 

Figure 4.8.1. Annual Average Snowfall in Vermont177 

 

Magnitude/Extent/Severity 

It is a challenge to gather any extent or location data on Severe Winter Storms as they can 

range from county-wide events to localized “dumps” of snow, to ice storms, or to light but 

blowing snow. Sometimes the only visible record of such storms is impacts to travelers in the 

 
176 National Weather Service, Burlington Airport. Retrieved at: www.weather.gov.btv/climate 
177 National Weather Service, Burlington Airport. Retrieved at: www.weather.gov.btv/climate  

http://www.weather.gov.btv/climate
http://www.weather.gov.btv/climate


2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan       September 2022    

246 
 

form of longer and more challenging driving conditions, cancelled commercial air flights or closed 

schools or businesses.  

 

The National Oceanic and Atmospheric Administration (NOAA), Weather Prediction Center is in 

the process of developing an experimental new prediction tool, the Winter Storm Severity Index 

(WSSI), to provide an indication of the level of winter event severity and impacts. The WSSI 

does not depict official warnings or exact event timing but provides severity levels over a given 

period.  

 

Table 4.8.1. Winter Storm Severity Index 178 

 
WSSI 

Descriptor 
General Description of Expected Storm Severity Impacts 

None No snow or ice forecast. No potential for ground blizzard conditions. 

Limited 
Small accumulations of snow or ice forecast. Minimal impacts, if any, expected. In 
general, society goes about their normal routine 

Minor 
Roughly equates to NWS Advisory Level criteria. Minor disruptions, primarily to 
those who were not prepared. None to minimal recovery time needed. 

Moderate 
Roughly equates to NWS Warning Level criteria. Definite impacts to those with little 
preparation. Perhaps a day or two of recovery time for snow and/or ice 
accumulation events. 

Major 
Significant impacts, even with preparation. Typically, several days recovery time for 
snow and/or ice accumulation events. 

Extreme 
Historic. Widespread severe impacts. Many days to at least a week of recovery 
needed for snow and/or ice accumulation events. 

 
The WSSI is broken down into six components that are individually weighted based on the WSSI 

categories and then summarized into overall severity:  

• Snow Amount: to depict severity due to total amount of snow or rate of snowfall 

accumulation. (Adjustments are made based on climatology and urban areas, e.g., 4” of 

snow in Atlanta is more severe than 4” in Minneapolis.) 

• Snow Load: to depict severity due to total weight of snow on trees and power lines. 

• Blowing Snow: to depict severity mainly to transportation due to blowing and drifting 

snow. 

• Ice Accumulation: to depict severity of transportation and downed trees/powerlines due to 

the accumulated ice in combination with wind. 

• Ground Blizzard: to depict severity to mainly transportation of ground blizzards that 

develop due to a pre-existing snowpack and strong winds. 

• Flash Freeze: to depict severity primarily to transportation of situations where 

temperatures rapidly fall below freezing during precipitation.  

 

 
178 National Weather Service, Weather Prediction Center. Retrieved at: 
https://www.wpc.ncep.noaa.gov/wwd/wssi/wssi.php  

https://www.wpc.ncep.noaa.gov/wwd/wssi/wssi.php
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The NWS station at the Burlington International Airport located in the City of South Burlington 

provides a systematic long-term database on average snowfall in the region.  

 
Figure 4.8.2. Average Snowfall by Month, Burlington Internati0nal Airport, South 

Burlington179
 

  

Information related to peak Snowfall is described in Tables 4.8.2, 4.8.3, and 4.8.4.  
 

Table 4.8.2. Maximum and Minimum Snowfall Amounts, by Month, Burlington 
International Airport at South Burlington180 

 

 
179National Weather Service Office, Burlington International Airport. Retrieved at:  

https://www.weather.gov/btv/climoSnowfall  
180 National Weather Service, Burlington, VT as of 10/01/2021   http://www.weather.gov/btv/  

https://www.weather.gov/btv/climoSnowfall
http://www.weather.gov/btv/
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Table 4.8.3. Top 20 Greatest Snowstorms, Burlington International Airport at South 
Burlington181 

 

  
 
 

Table 4.8.4. Top 10 Seasonal Snowfalls, Winter and Spring, Burlington International 
Airport at South Burlington 

 

 
181 National Weather Service, Burlington, VT as of 10/01/2021   http://www.weather.gov/btv/  

http://www.weather.gov/btv/
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Previous Occurrences  

The NOAA, National Centers for Environmental Information (NCEI) documents severe winter 

storm events for Chittenden County in its Storm Events Database. These events occurred 

throughout the planning region but vary widely in terms of location, magnitude, and impact. 

Where possible, NCEI tracks reports separately by impacted jurisdiction, although it is not 

always possible to document damages below a county or city level. For severe winter weather 

events, the damages were reported under three different zones (Chittenden Zone, Eastern 

Chittenden Zone and Western Chittenden Zone) to include damages that occurred within both 

cities and towns. In most instances, the only visible record of such storms is impacts to travelers 

in the form of longer and more challenging driving conditions, cancelled commercial air flights 

or closed schools or businesses.  
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The Storm Events Database (under categories for winter storm, winter weather, heavy snow, 

and ice storm182) documents 379 severe winter storm events in Chittenden County between 

1950 and June 30, 2021, totaling approximately $10,654,500 in property damage and $25,000 in 

crop damage, and resulting in three injuries and two deaths. Nine (9) severe winter weather 

events occurred between January 2017 and June 2021.  

  
Table 4.8.5. Total Impact of Severe Winter Weather-Related Hazards in Chittenden County, 

1950 to June 2021183 
 

Location Type 
# of 

Events 
Death Injuries 

Property 
Damage 
(Dollars) 

Crop 
Damage 
(Dollars) 

Chittenden 
Zone 

Winter Storm 24 - 2 595,000 - 

Winter Weather 36 1 - 2,002,000 - 

Heavy Snow 5 - - 52,000 - 

Ice Storm 1 - 1 2,500,000 - 

Sub-Totals  66 1 3 5,149,000 - 

Eastern 
Chittenden 

Zone 

Winter Storm 74 - - 1,198,000 25,000 

Winter Weather 80 - - 799,000 - 

Heavy Snow 3 - - 105,000 - 

Ice Storm 1 - - 750,000 - 

Sub-Totals  158,000 - - 2,852,000 25,000 

Western 
Chittenden 

Zone 

Winter Storm 66 - - 1,613,000 - 

Winter Weather 85 1 - 595,500 - 

Heavy Snow 3 - - 245,000 - 

Ice Storm 1 - - 200,000 - 

Sub-Totals  19 1 - 2,653,5000 - 

Totals  379 2 3 $10,654,500 $25,000 

These figures do not include vehicle accidents or other costs to the municipalities from the 
storms.  

 
 

 

 

 

Table 4.8.6. Winter Storm History184 

 
182 The NCEI Storm Events Database does not document any blizzard events within this time period. 
183 NOAA, National Centers for Environmental Information (NCEI), Storm Events Database for January 1, 
1950 to June 30, 2021. Damage costs presented in year of occurrence values, as reported by the NCEI. 
184National Oceanic and Atmospheric Administration (NOAA), National Centers for Environmental 
Information (NCEI), Storm Events Database for January 1, 1950 to June 30, 2021. 
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Type of 
Event 

Dates Description 

Blizzard 
December 26-27, 

1969 

Snow amounts between 18–36” in northwestern Vermont and 45” in 
Waitsfield. Governor Dean Davis declared a State disaster. Drifts of 
snow from the storm piled up to 30 feet in places. 

Ice Storm 
January 6, 1998 (DR-

1201): 

An unusual combination of precipitation and temperature led to the 
accumulation of more than 3 inches of ice in many locations, 
causing closed roads, downed power lines, and damage to 
thousands of trees. This storm was estimated as a 200- to 500-year 
event. Power was out up to 10 days in some areas and 700,000 
acres of forest were damaged in Vermont. Vermont suffered no 
fatalities, unlike Quebec where 3 million people lost power and 28 
were killed. Temperatures rose after the storm, causing the ice to 
melt and permitting crews to reopen roads, which kept many 
residents from freezing in their unheated homes. Over $6 million 
worth of estimated property damage.  

Snowstorm March 2001: 

A string of storms hit Vermont in March 2001, beginning with 15-30 
inches of snow on March 5-6, 10-30 inches on March 22, and 10-20 
inches on March 30.  
 

Snowstorm February 14, 2007 

According to the National Climatic Data Center (former name of the 
NCEI), a weather station in South Burlington reported a record 25.3 
inches of snow in 24 hours. Some parts of Chittenden County 
received over 30 inches of snow. Snow-blocked 
furnace vents caused multiple carbon monoxide incidents. Traffic 
accidents and barn roof collapses were also reported. There was no 
severe power loss; however, snow removal operations took over a 
week in some parts of the county.  
 

Snowstorm January 2-3, 2010 
Burlington experienced the most significant snowfall on record from 
one event with 33.1 inches of snow.  
 

Winter Snow 
2010-2011  

[Multiple Dates] 

Winter Snow Totals, 2010-2011: The winter of 2011 was the second 
snowiest on record for Vermont, with a total of 128.4 inches of snow. 
A March blizzard in Burlington brought 25.8 inches of snow in two 
days. The storm closed schools for days, and many people were 
without power. Driving was hazardous due to a 1-inch layer of ice 
beneath several inches of snow.  
 

Snowstorm December 28, 2011 

A strong cold front moved across Vermont during the late morning 
and afternoon hours accounting for a rapid cool down and localized 
snow squalls with heavy snow. The western slopes of the Green 
Mountains saw 5-12 inches of snow along foothill communities. Near 
white-out conditions in snow squalls and rapidly freezing road ways 
accounted for numerous vehicle accidents as well as a closure of I-
89 between Richmond and Waterbury.  

Snowstorm November 26, 2014 

The storm began late morning November 26 and increased in 
intensity, falling at rates at or greater than 1 inch per hour. Snowfall 
caused slow and difficult travel the day before Thanksgiving. Snow 
continued through the day and evening with heavy bands at times 
and tapered off overnight. By the early morning on Thanksgiving, 
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Type of 
Event 

Dates Description 

most of southern Vermont saw snowfall of 8-15 inches with the 
heaviest amounts across the higher elevations of the southern 
Green Mountains.  
 

Snowstorm 
December 9-13, 2014 

(DR-4207) 

Rain and wet snow moved into Vermont midday December 9 and 
changed to a heavy, wet snow during the evening. A band of 
moderate snowfall impacted much of central and northern Vermont 
during the afternoon and evening hours of December 10, then 
scattered snow showers ending on December 11-12. Total snowfall 
totals across Vermont ranged from 3-6 inches in Essex County to 
12-20 inches across the Green Mountains into the Champlain 
Valley. The heavy, wet nature of the snowfall with snow to water 
ratios of 8:1 or less accounted for snow-loaded trees that resulted in 
more than 175,000 power outages in the region. This was the 
second most power outages due to weather in Vermont. Over $4 
million in property damages estimated. 

Snowstorm March 14-15 2017 

A major nor'easter developed off the North Carolina/Virginia coast 
during the early morning hours of March 14th and intensified as it 
moved north-northeast across southeast New England during the 
night into central Maine by the morning of March 15th.Snow 
developed across Vermont by mid-morning on the 14th and 
intensified to at least 1 to 3 inches per hour for several hours during 
the late afternoon and overnight hours before gradually diminishing 
late on the 15th. There were numerous sites that witnessed 4 to 5 
inches per hour snowfall rates for more than one hour. In addition, 
blizzard to near blizzard conditions developed around the time of the 
heaviest snowfall and lasted for 3-4 hours within several miles of 
Lake Champlain and some higher exposed terrain as well. 
Total snowfall across Vermont was 12 to 36+ inches with northwest 
Vermont experiencing the heaviest snowfall. 
Numerous schools, businesses and local government offices closed 
for March 14th and 15th with numerous vehicle accidents and 
stranded vehicles.  

 
Smaller, less extensive ice storms have occurred in the county commonly affecting a few towns 

at one time. Most recently in the winter of 2014 - 2015, two such storms occurred and caused 

enough damage in several towns to warrant Federal Disaster declarations (DR-4163 and DR-

4207).  

 

Between 1964 and 2021, six Severe Winter Storm events in Chittenden County have been 

significant enough to be included in Federal Disaster Declarations. Although several long-

duration events with heavy snow accumulation have occurred in the Planning Area since 2017, 

causing power outages, school and business closures, and transportation issues, there have 

been no Federal Disaster Declarations for severe winter storms that include Chittenden County 

since the last plan update.  
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Table 4.8.7. Severe Winter Storm Disaster Declarations in Chittenden County (1964 - 
2021)185 

Disaster 

Number 

Event Type 

Individual Assistance (IA) 

Public Assistance (PA) 

Declaration Date Damage Amount 

DR-4207-VT Vermont Ice Storm December 9-13, 2014 [Not Available] 

DR-4163-VT Vermont Ice Storm December 20-21, 2013 [Not Available] 

DR-1816-VT Vermont Ice Storm - PA December 11, 2008 [Not Available] 

EM-3167186 
Vermont Snowstorm (9 counties) 

 
April 10., 2011 

FEMA Obligated 

Dollars as of 

03/20/2020 

PA (Cat. B) - 

$1,296,992.34 

DR-1358-VT Vermont Snow Storm December 19, 2000 [Not Available] 

DR-1201-VT Vermont Severe Ice Storms, January 6, 1998 [Not Available] 

 

Probability of Future Occurrence  

Since severe winter weather events are difficult to predict, it is extremely difficult to determine 

probability of future occurrence with any degree of accuracy. It can, however, with considerable 

confidence, based on historical record, be projected that Chittenden County will continue to 

experience severe winter weather events with great frequency.  

 

Probability calculations for severe winter storm events can be derived from several sources. 

Based on analysis of previous events in the NCEI database, it appears that those events 

causing injuries, deaths or damage have occurred on a seemingly random basis with no specific 

portion of the county more likely to experience them than any other. A total of 379 severe winter 

weather events were recorded between 1950 and the September 2021, or roughly 71 years. 

This averages out to 5.33 severe winter weather events annually, which indicates a high 

likelihood of future occurrence. 

 

The National Risk Index (NRI) also provides an annualized frequency value for multiple natural 

hazards, including Ice Storm and Winter Weather.  The NRI calculation of events per year is 

based on the number of events on record over a period of 24 years (1996-2019)187. 

Table 4.8.8: NRI Annualized Frequency Values for Hazard Event Types Related to Severe 

Winter Storm (Number of Events per Year)188 

 
185 Federal Emergency Management Agency (FEMA) 
186 EM-3167 was declared for a snowstorm leading to snow melt and associated runoff due to the spring 
melt, that resulted in lakeshore flooding on Lake Champlain continuing into May 2001. 
 
187 National Risk Index, Retrieved at: https://www.fema.gov/flood-maps/products-tools/national-risk-index  
188 National Risk Index Community Report for Chittenden County, Vermont, dated May 2, 2022. Retrieved 
at: https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007  
 

https://www.fema.gov/flood-maps/products-tools/national-risk-index
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
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Ice Storm Winter Weather 

0.3 7.0 

 

 

Climate change is projected to increase the frequency and intensity of extreme weather events, 

including severe thunderstorms. Using global climate models and a high-resolution regional 

climate model, one study that investigated the link between severe thunderstorms and global 

warming found a net increase in the number of days with environmental conditions that foster the 

development of severe winter storms. This was true for much of the United States, including 

Chittenden County  
 

Table 4.8.9. Severe Winter Storm Hazard Profile Summary 

 

  

Severe Winter 

Storm 

(Including Blizzard, 

Heavy Snow, and 

Ice Storm): HIGH 

RISK HAZARD 

Location Jurisdiction-wide  Potential Cascading Effects 

Extent 

Mild to severe 

impacts to people, 

property, structures, and   

environment 

• Power/utility outages (No heat) 

• Temporary traffic/roadway 
damage or closures 

• Public health and safety 

• Responder health and safety 

• Temporary school/business 
closures 

Duration 
Several hours to several 

days 

Probability High 

Seasonal Pattern Winter, Early Spring 

Speed of Onset Slow to Rapid 

Warning Time Hours to days 

Repetitive Loss N/A 

 

4.8.2  RISK ASSESSMENT 
 

Risk, defined as probability multiplied by impact, cannot be fully estimated for damaging winter 

storm, heavy snow and ice storm events due to the lack of intensity-damage models for these 

hazards. Instead, financial impacts of damaging winter storm events are illustrated using data 

included from the NCEI Storm Events Database. While multiple communities often submitted 

reports for the same incident, each report describes how the event affected the jurisdiction. 

During the cited period, there were two deaths and three injuries directly related to severe winter 

storm events; however, the entire population across the Chittenden County is at risk. Given the 

countywide reported total of $10,654,500 in property damage and $25,000 in crop damage, 

figures show that structures and agricultural assets are at risk to severe winter weather events.  

 

People 

There are people 168,323 living in the planning area according to the 2020 U.S. Census Bureau 

figures, the most recently available official data. Severe winter weather events may affect the 
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entire population, but those living in communities along Lake Champlain are particularly at risk to 

winds and storms approaching from over the waterway. Extremely cold air comes every winter in 

at least part of the country, frequently in combination with winter storms, and affects millions of 

people across the United States. The arctic air, together with brisk winds, can lead to 

dangerously cold wind chill values. People exposed to extreme cold are susceptible 

to frostbite in a matter of minutes. Areas most prone to frostbite are uncovered skin and the 

extremities, such as hands and feet. Hypothermia is another threat during extreme 

cold. Hypothermia occurs when the body loses heat faster than it can produce. 

 

Built Environment 

Community Lifelines 

 

Quantitative assessment of critical facilities for winter storm risk was not feasible for this update 

because such events are not geographically specific and are likely to affect the entire planning 

area. Heavy accumulations of snow can cause roof failure on residential and commercial 

structures. Heavy accumulations of ice can bring down trees and topple utility poles and 

communication towers. Ice can disrupt communications and power for days while utility 

companies repair extensive damage. Even small accumulations of ice can be extremely 

dangerous to motorists and pedestrians. Bridges and overpasses are particularly dangerous 

because they freeze before other surfaces. 

It is important to note that not all critical facilities have redundant power sources, and structures 

may not be wired to allow the addition of an emergency backup generator for residential or 

commercial use. Future plan updates should consider including a more comprehensive 

examination of critical facility vulnerability to severe winter weather events, and if it is determined 

to be a high mitigation priority, included in the mitigation strategy actions to upgrade generator 

capacity at essential facilities. 

 

Nonetheless, maintaining continuity of operations of transportation, infrastructure, utilities, and 

government assets is critical to minimizing economic damage that may result from businesses 

being unable to provide services, or move equipment or products.  

Existing Buildings and Infrastructure Risk 

 

Risk to existing buildings and infrastructure is largely determined by building construction type. 

What is known is that age of construction plays a role in vulnerability of facilities to severe winter 

weather events. Concrete, brick, and steel-framed structures tend to fare better in severe winter 

storm events than older, wood-framed structures. Electric outages are caused by falling limbs, 

trees, and poles, by power lines slapping together; and by flying debris, all of which affects the 

build environment. 

 

Natural Environment and Economy 

https://www.weather.gov/safety/cold-during
https://www.weather.gov/safety/cold-during
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Communities within the planning area include natural assets vulnerable to severe winter weather 

events. These events may topple trees, streetlights, and power poles and damage fabric shelters 

set up in the area’s federal, state, and local parks. Additionally, cold weather can also affect 

crops. In late spring or early fall, cold air outbreaks can damage or kill produce for farmers, as 

well as residential plants and flowers. Freezes and their effects are significant during the growing 

season. Each plant species has a different tolerance to cold temperatures 

 

Changes in Development  

 

The planning area’s vulnerability to severe winter storm events has remained constant overall. 

No significant new development has taken place, nor have older structures been removed, which 

would increase or decrease the probability or risk of this hazard in the remote areas. This 

validates what was previously identified in the 2017 MJAHMP. 

 

Hazard Risk Ranking 

 

Each jurisdiction in the Planning Area conducted a risk analysis to consider impacts, 

consequences (including magnitude/severity), and probability of future occurrences to determine 

the Overall Risk Rating for severe winter storm.  

 

Table 4.8.10: Severe Winter Storm Hazard Risk Rating Summary, All Municipalities 

 

JURISDICTION 
Sum - Impact/ 
Consequence 

Score 
Probability 

Total Risk 
Rating 
(Impact/ 

Consequences 
x Probability) 

Hazard 
Ranking 

Bolton 8 5 40 High 

Buels Gore 10 4 40 High 

Burlington 6 3 18 Medium 

Charlotte 6 4 24 Medium 

Colchester     

Essex 11 5 55 High 

Essex Junction 11 5 55 High 

Hinesburg 10 5 50 High 

Huntington 8 5 40 High 

Jericho 11 5 65 High 

Milton 8 5 40 High 

Richmond 8 5 40 High 

Shelburne 6 4 24 Medium 

South Burlington 7 5 35 Medium 

St. George 9 5 45 High 

Underhill 11 5 55 High 

Westford 11 5 55 High 

Williston 9 5 45 High 
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JURISDICTION 
Sum - Impact/ 
Consequence 

Score 
Probability 

Total Risk 
Rating 
(Impact/ 

Consequences 
x Probability) 

Hazard 
Ranking 

Winooski 9 5 45 High 

AVERAGE TOTAL RISK SCORE 43.7 High 

  
The compilation of jurisdiction risk scores, along with consideration of the hazard profile and 

potential impacts and consequences, indicates that severe winter storm is a high-risk hazard 

for fifteen municipalities, and a medium-risk hazard for four municipalities within the Planning 

Area. Consequently, a vulnerability assessment is appropriate to identify the level of exposure to 

the municipalities within the Planning Area. 

 

4.8.3 VULNERABILITY ANALYSIS 

 

The entire planning area faces uniform susceptibility to the effects of severe winter weather 

events, including winter storms, winter weather, heavy snow, and ice storms. As is the case with 

risk from hurricane and tropical storm force-winds, the most at-risk buildings to severe winter 

weathers are assumed to include manufactured homes and older residential structures. Another 

great concern for Chittenden County with regard to severe winter weather events is damage to 

electric power lines which regularly cause power outages for residents and businesses across 

the area, and have disrupted the availability of emergency services, including 911. During past 

events, severe winter storm events have downed trees across power lines, snapped utility poles 

and even blown down transformers resulting in widespread outages. Downed power lines create 

a dangerous threat to public safety; while difficult to quantify, long-term power outages can result 

in significant hardship for residents and major economic impacts for local businesses. 

 
General Exposure 

The exposure to severe winter storm events is primarily related to loss of population, residential 

structures and infrastructure, and direct economic loss if forest-based businesses are impacted; 

however, detailed data related to specific properties or infrastructure is not available for this plan 

update.  

Exposure Annualized Loss 
One method for measuring vulnerability is used as a comparative tool for this Plan update.  The 

National Risk Index (NRI) assessment includes an Expected Annual Loss (EAL) calculation 

which quantifies loss for relevant consequence types (buildings, people and agriculture) for 

multiple hazards including ice storm and winter weather. The EAL is calculated using a 
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multiplicative equation that includes exposure, annualized frequency, and historic loss ratio risk 

factors.189  

Table 4.8.11: Expected Annual Loss Values for Ice Storm and Winter Weather, Chittenden 

County190 

Hazard 
Building 

Value 

Population 

Equivalence191 
Population 

Agriculture 

Value 
Total 

Ice Storm $137,961 $30,099 0.00 N/A $168,060 

Winter 

Weather 
$63,314 $54,391 0.01 $28 $117,733 

 

Table 4.8.11: Exposure Values for Ice Storm and Winter Weather, Chittenden County 

Hazard Building Value 
Population 

Equivalence192 
Population 

Agriculture 

Value 
Total 

Ice 

Storm 
$19,724,739,844 $1,189,574,071,343 156,522.90 N/A $1,209,298,811,186 

Winter 

Weather 
$19,727,349,099 $1,189,738,209,807 156,544.50 $43,564,843 $1,209,509,123,749 

 

 

Potential Impacts of Climate Change 

 

As the climate continues to change, the severity of storms may increase, producing more severe 

winter weather events, and consequently, causing more losses. This in turn may require more 

emergency management response resources and hardening of vulnerable infrastructure such as 

power poles and utility lines  

 

Public Input Related to Severe Winter Storms   

 

A Public Hazard Survey made available to the public during the planning process indicated that 

approximately 0.84 percent of the more than 200 survey respondent households had directly 

experienced severe winter storms within the previous five years, and most had very little concern 

about future severe winter weather events. In addition, more than 66 percent were either slightly 

 
189 The National Risk Index Community Report for Chittenden County, Vermont, dated May 2, 2022, is 
included in Appendix D. 
190 Community Report, National Risk Index, dated May 2, 2022.  Retrieved at: 
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007  
191 The Population Equivalence in the current report was calculated using a value of statistical life (VSL) 
approach where each fatality or ten injuries is treated as $7.6 million of economic loss. 
192 The Population Equivalence is calculated 

https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C50007
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concerned or not concerned about impacts to people, businesses, or properties from severe 

winter weather events. On a ranking of the most important community assets, survey responders 

were most concerned about hospitals and other healthcare facilities, which have a very low 

threat from severe winter storm events. 

Opportunities for Mitigation 

 

Severe winter weather protection is more effective when a homeowner or business owner 

exercises personal initiative to take measures that protect his or her own property. Therefore, 

public education and awareness plays a greater role in such areas. In areas with strict building 

codes, property owners who resist maintaining the minimum codes can be cited for failure to 

maintain property in a safe manner. 

Factors for Consideration in the Next Planning Cycle 

Future monitoring, evaluating, and updating of this plan should consider the following factors 

related to severe winter storm events as well as other information from the VT SHMP updates: 

 

• Have any severe winter storm events occurred since adoption of this plan? 

• Has any new scientific research or methodology changed the ability to predict severe 

winter storm events or assess risk and vulnerability? 

• Has there been any significant change in the population, built environment, community 

lifelines, natural environment, or economy that could affect the risk or vulnerability to 

severe winter storms? 

• Is there any new evidence related to the impacts of climate change that could affect the 

level of risk or vulnerability to severe winter storm events? 
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SECTION 4.9 WILDFIRE 

 

2022 MJAHMP Update 

The 2022 plan update continued to incorporate formatting changes and analyses implemented in the 

2017 plan. These changes included, but were not limited to: 

• The Wildfire hazard was reexamined, and a new analysis performed. 

• The hazard profile was refreshed and expanded under this section. 

• Previous occurrences were updated. 

• Determined number of hazard events and losses by jurisdiction using National Centers for 

Environmental Information (NCEI) and other data sources where available. 

• Updated the assessment of risk by jurisdiction based on new data. 

• New jurisdiction hazard rankings were conducted using the methodology described in detail in 

Section 4, Ranking and Analysis Methodologies. 

• Reformatted sections to improved clarity. 

• Incorporated new maps and imagery, as available and appropriate. 
 

 

Wildfire 
Overall 

Vulnerability 

Definition, Key Terms, and Overview 

Low 

The 2017 Vermont Forest Action Plan, developed by the Department of Forests, 
Parks and Recreation, defines wildland fire as any non-structure fire that occurs 
in vegetation or natural fuels, including prescribed fire and wildfire. 

Frequency Probability Potential Magnitude 

Low Low 
Injuries/Deaths Infrastructure Environment 

Low Low Medium 

 

4.9.1  HAZARD PROFILE 

A wildfire is the uncontrolled burning of woodlands, brush, or grasslands. According to the 

Federal Emergency Management Agency (FEMA), there are four categories of wildfires that can 

occur throughout the United States:  

• Wildfires: Fueled by natural vegetation; typically occur in national forests and parks, 

where federal agencies are responsible for fire management and suppression. 

 

• Interface or Intermix Fires: Urban wildfires in which vegetation and the built 

environment provide fuel. 

 

• Firestorms: Events of such an extreme intensity that effective suppression is virtually 

impossible. They occur during extreme weather and generally burn until conditions 

change, or the available fuel is exhausted. 
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• Prescribed Fires and Prescribed Natural Fires: Fires that are intentionally set or 

selected natural fires that are allowed to burn for beneficial purposes.  

Wildfires can be a result of naturally occurring influences such as lightning, drought and extreme 

heat (see Drought, Extreme Temperature/Heat), and human influences such as a discarded 

cigarette, improperly extinguished campfire, or a stray spark from nearby railroad tracks. The 

potential for the threat of wildfires is dependent upon topography and slope, surface fuel 

characteristics, recent climate conditions, current meteorological conditions, and fire behavior. 

Once a wildfire threatens a community, it is often too late to protect nearby structures, and 

populations must be evacuated for their own safety. These fires could have the potential to 

damage structures and utilities as well as hundreds of acres of woodlands.  

Most wildland fires in Vermont are quickly reported and contained, though fires burning deep in 

ground fuels or in remote locations require more time and effort to fully suppress. Town Forest 

Fire Wardens and local fire departments primarily handle wildland fire control with assistance 

from other towns and the State, when necessary. Vermont has a reliable system of local fire 

suppression infrastructure coordinated at the state level. Vermont’s climate, vegetation type, and 

landscape discourage major wildfires. Most fires in Vermont are caused by burning debris. 

Location  

There is no specific geographic area of the county particularly more vulnerable to wildfire, given 

that 51.52 percent of the county is forested, and 2.43 square miles of the forest 

was lost between 2001 and 2019.193 In general, wildfire risk is considered statewide, though a 

specific location where infrastructure and life are potentially more vulnerable to structural fire is 

the wildland-urban interface (WUI). The WUI represents the area where infrastructure and some 

level of development interacts with undeveloped land, creating the potential for fire to move from 

a forested environment to a grassed neighborhood. Despite not having had a major wildfire in 

the last 50 years, fire suppression systems are in place at the local level. These involve burn 

permits, burn restrictions, prevention education, and detection of fires. Wildfire is an even less 

serious threat in parts of Chittenden County that are relatively urbanized, especially the 

Burlington area.  

Table 4.9.1.  Forests in Chittenden County194 
 

Forest Location 

Mount Mansfield State Forest Bolton, Underhill 

University of Vermont Talcott Forest  Williston 

Hinesburg Town Forest Hinesburg 

Camels Hump State Forest  Huntington 

Andrews Community Forest Richmond 

Essex Junction Village Municipal Forest Essex Junction Village 

 
193 NOAA, National Land Cover Dataset. Retrieved at: 

https://www.mrlc.gov/eva/?c=50007&fr=2001&r=county&s=50&t=3&to=2019 
194 NOAA, National Land Cover Dataset. Retrieved at: 
https://www.mrlc.gov/eva/?c=50007&fr=2001&r=county&s=50&t=3&to=2019 

https://www.mrlc.gov/eva/?c=50007&fr=2001&r=county&s=50&t=3&to=2019
https://www.mrlc.gov/eva/?c=50007&fr=2001&r=county&s=50&t=3&to=2019
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Forest Location 

Arms Forest Burlington 

Milton Town Forest Milton 

 

Extent 

The National Weather Service (NWS) monitors forecast trends for critical weather conditions that 

support extreme fire behavior and coordinates with fire weather partners in determining status of 

the fuels for issuance of Fire Weather Watches and Red Flag Warnings. Through the Red Flag 

Program, the NWS alerts land management agencies of developing weather conditions that, 

when coupled with critically dry wildland fuels, could lead to potentially dangerous fire situations. 

Coordination is made between NWS Burlington and fire weather partners before issuance of a 

Fire Weather Watch or Red Flag Warning.195 

 

The NWS issues a Red Flag Warning when there is the potential for extreme fire danger within 

24 hours based on the following criteria:  

 

• Vegetative Stage I & II (cured & transition – 

Winter/Spring/Fall)  

o Winds sustained or with frequent gusts > 

25 mph.  

o Relative Humidity at or below 30 percent 

anytime during the day.  

o Rainfall amounts for the previous 5 days 

less than 0.25” (except 3 days in pre-

green up).  

o Lightning after an extended dry period.  

o Significant dry frontal passage.   

• Vegetative Stage III (green - Summer)  

o Winds sustained or with frequent gusts 

above 25 mph - Relative Humidity at or 

below 30 percent. 

o Rainfall amounts for the previous 8 days 

of less than 0.25 inches.  

o Keetch-Byram Drought Index values of 

300 or greater.  

 

 
195 Fire Weather Annual Operating Plan for Much of Vermont and Northern New York, National Weather 
Service, Burlington, VT, 2021 (updated 3/10/2020)  
https://www.weather.gov/media/btv/firewx/NWSBurlingtonAOP.pdf 

 
 

 

 

https://www.weather.gov/media/btv/firewx/NWSBurlingtonAOP.pdf
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Fire managers also use the National Fire Danger Rating System, a system that estimates the fire 

danger for a given area. It combines the various factors of fuels, weather, topography, and risk 

which affect the potential for wildfires in an area. Fire danger in Vermont is expressed as a daily 

adjective rating published daily by the Vermont Department of Forests, Parks and Recreation. 

Chittenden County is divided between Fire Danger Rating Areas 3 and 4. 

 

  
 

Figure 4.9.1: Fire Danger Rating Area Status, May 9, 2022196 

 
196 Vermont Forests, Parks and Recreation, Agency of Natural Resources, May 9, 2022. Retrieved at: 
https://fpr.vermont.gov/forest/wildland-fire/monitoring-fire-danger  

https://fpr.vermont.gov/forest/wildland-fire/monitoring-fire-danger
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Figure 4.9.2. Forecast Fire Danger Rating197 

 

The Ketch-Byram Drought Index (KBDI) is a drought index specifically for fire potential 

assessment. This system, originally developed for the Southeastern United States, is based 

primarily on recent rainfall patterns, and was specifically established to correlate the effects of 

drought with potential fire activities. In Vermont it is primarily used to predict potential for larger 

fuels to burn and ground fire activity. 

 

The KBDI attempts to measure the amount of precipitation needed to bring the top eight inches 

of soil back to saturation. A value of zero represents complete soil saturation or no moisture 

deficiency. A value of 800, the maximum fire drought indicator possible, means it would take 

eight inches of precipitation to fully saturate the soil. At any point in between, the KBDI number 

indicates the amount of precipitation it would take to bring the moisture level back to zero. High 

KBDI values indicate that conditions are favorable for the occurrence and spread of wildfires. 

The following shows how KBDI and expected fire potential relate. 

 
197https://www.wfas.net/index.php/fire-danger-rating-fire-potential--danger-32/class-rating-fire-potential-
danger-51?task=view  
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Table 4.9.2.  Ketch Byram Drought Index (KBDI)198 

KBD Expected Fire Potential 

KBDI = 0 – 200 
Soil and fuel moisture are high. Most fuels will not contribute to 
wildfire intensity. This condition is often seen in the spring after 
winter precipitation. 

KBDI = 200 – 400 
Fuels are beginning to dry and contribute to wildfire intensity. Heavier 
fuels will still not readily ignite and burn. This condition is often seen 
in late spring. 

KBDI = 400 – 600 

Wildfire intensity begins to increase significantly. Wildfires will 
readily burn, and larger fuels could burn or smolder for several days. 
This is often the case during late summer and early fall. 

KBDI = 600 – 800 
Wildfires show extreme intensity. Deep-burning, intense wildfires with 
significant spotting can be expected. This often occurs during a 
severe drought.  

 
 

Using the KBDI index is a good measure of the readiness of fuels for wildland fire. Caution 

should be exercised in dryer, hotter conditions, and the KBDI should be referenced as the area 

experiences changes in precipitation and soil moisture. 

 

Note: Some discussion about KBDI does not relate to the majority of fires in Chittended County, as the 

KBDI is more appropriately used as a drought index.  KBDI is an excellent measure of ground fire potential 

and moisture in larger fuels.  Ground fires are expected in remote areas in summer months when KBDI is 

above 300.  However, the majority of the fires in the county are in early spring when KBDI is below 100.  

Fire danger can be very high in fine surface fuels with very low KBDI.199 

 

Previous Occurrences 

 

The primary forms of wildfire in Chittenden County are brush fires and grass fires accidentally 

started by persons burning trash, leaves, and brush.  

 

Although the NOAA, NCEI Storm Events Database includes wildfire as an event type, records 

indicate no reported events for the period from 1950 to 2022.  

 

Wildfire statistics from the Vermont Department of Forests, Parks, and Recreation reports 154 

wildfire events have occurred burning 224.45 acres in Chittenden County between 2003 and 

2021. Most fires burned less than twenty acres. Wildfires from natural causes such as lighting 

are sporadic but generally have remained localized events with little significant damage to 

persons or property other than the grassland or woodland consumed. During times of dry 

weather coupled with dry fuels, Burn Bans are occasionally issued by local and state authorities. 

Red Flag Warnings or fire weather watches may also be issued from he National Weather 

Service. Fires are not limited to “wildland” or forested areas but are most often in the WUI.  

 
198 www.drought.gov   
199 Dan Dillner, National Weather Service, Burlington. 

http://www.drought.gov/


2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan       September 2022    

266 
 

   

Table 4.9.3.  Recorded Wildfires in Chittenden County 2003-2021200 
 

Chittenden Wildfire Information  

Year # Acres 

2003 3 8 

2004 3 9 

2005 20 19.31 

2006 7 2.46 

2007 5 3.96 

2008 12 11.08 

2009 2 3.9 

2010 9 23.95 

2011 8 20.75 

2012 5 3.75 

2013 19 22.38 

2014 5 7 

2015 14 26.3 

2016 12 44.5 

2017 7 2.37 

2018 12 7.66 

2019 - -  

2020 11 8.08 

Totals 154 224.45 

 
April 2016, a small brush fire occurred in South Burlington, emblematic of the county’s 

“suburban” towns. According to the South Burlington Fire Department Chief when firefighters 

arrived on the scene an area about the size of five football fields was burning. About thirty 

firefighters from the City of South Burlington and three other agencies worked to contain and 

extinguish the blaze. The spring had been preceded by a winter with very little snowfall in the 

county.  

 

Despite the lack of wildfire events reported through systematic data collection, the Chittenden 

County Regional Planning Commission (CCRPC) and its member municipalities recognize the 

damages that have been caused from past events and could be caused by this hazard in the 

future and therefore have included it in this MJAHMP.  

   

Probability of Future Occurrence  

 
200 Vermont Department of Forest, Parks, and Recreation; https://fpr.vermont.gov/forest/vermonts-
forests/division-forests 
 

https://fpr.vermont.gov/forest/vermonts-forests/division-forests
https://fpr.vermont.gov/forest/vermonts-forests/division-forests
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Given the low occurrence of wildland fires in Vermont, the risk is considered to be relatively low. 

However, the vulnerability to wildfires is constantly changing. Predictive models for fire potential 

are often generated each month or season. These models incorporate the state of fuels across 

various areas based on the latest precipitation and soil moisture anomalies, drought, and snow 

depth data. While giving an overall prediction for each season, models cannot incorporate the 

daily weather changes that affect fire risks. The Wildland Fire Assessment System is available 

online from the U.S. Forest Service. 

 

 
Figure 4.9.3. Wildland Fire Assessment System Model for November 18, 2021201 

 

Climate change is projected to increase the frequency and intensity of extreme weather events, 

including severe thunderstorms that have the capability of igniting wildfires due to lightning 

strikes. Using global climate models and a high-resolution regional climate model, one study that 

investigated the link between wildfire and global warming found a net increase in the number of 

days with environmental conditions that foster the development of wildfires. This was true for 

much of the United States, including Chittenden County.202 

 

Table 4.9.4. Wildfire Hazard Profile Summary 

 
201 Wildland Fire Assessment System; https://www.wfas.net   
202  

https://www.wfas.net/


2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan       September 2022    

268 
 

WILDFIRE 

Risk 

Assessment 

Summary: Low 

Location Jurisdiction-wide  Potential Cascading Effects 

Extent 

Mild to moderate 

Damage to property, 

turf, wildlife, urban forest 

• Power/utility outages 

• Traffic/roadway damage or 
closures 

• Response personnel safety 

• Residents’ safety 

• Increased security 

• Loss of deliverable services 

• Redirect industry/government 
assets (people/equipment) 

• Loss of Revenue 

Duration Several hours, to days  

Probability Low 

Seasonal Pattern Late summer and Fall 

Speed of Onset Slow to Rapid 

Warning Time Minutes to hours 

Repetitive Loss N/A 

 

4.9.2  RISK ASSESSMENT 
 

Risk, defined as probability multiplied by impact, cannot be fully estimated for damaging wildfire 

events due to the lack of intensity-damage models and consistent data from the NCEI Storm 

Events Database or other sources. Given the low probability of wildfire in Vermont, the overall 

risk is considered to be relatively low. The vulnerability to wildfires is constantly changing. 

Predictive models for fire potential are often generated each month or season. These models 

incorporate the state of fuels across various areas based on the latest precipitation and soil 

moisture anomalies, drought, and snow depth data. While giving an overall prediction for each 

season, models cannot incorporate the daily weather changes that affect fire risks.  

 

People 

The severity of a wildfire on a community can be magnified to the degree the fires affect 

vulnerable populations, those that may require special assistance during a wildfire event, may 

not be able to protect themselves prior to an event, or may not be able to understand potential 

risks. These can include very young and elderly populations, those without transportation 

resources, or those in a lower socioeconomic group. Tourists and visitors to the area also have 

increased risk, as they are less familiar with the geography of the area and the typical means of 

warning residents regarding dangerous conditions. 

 

Emergency Response 

 

It is critical that emergency service providers have road access to burning structures in wildland 

areas. As development encroaches into the rural areas of the county, the number of houses 

without adequate turn-around space is increasing. In many areas, there is not adequate space 

for emergency vehicle turnarounds in single-family residential neighborhoods, causing 

emergency crews to have difficulty responding because they cannot access houses. Because 

fire trucks are large vehicles, and they are often accompanied by an ambulance and Emergency 

Medical Service (EMS) personnel, should immediate medical care be required, responders are 

impeded when a development includes narrow roads and limited access, and when there is 

inadequate turn-around space. In such cases, fire fighters may just be able to focus on life safety 
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issues, such as evacuating people at risk, but they may not be able to safely remain on the 

scene to save the threatened structures. 

Built Environment 

Community Lifelines 

 

Quantitative assessment of Community Lifelines and critical facilities for wildfire risk was not 

feasible for this update because insufficient data is available to identify specific facilities at risk. 

What is known is that construction materials, and defensible space play a role in vulnerability of 

structures to wildfire. In general, concrete, brick, and steel-framed structures tend to fare better 

in wildfires than wood-framed structures. It is important to note that not all critical facilities have 

redundant power sources, and structures may not be wired to allow the addition of an 

emergency backup generator for residential or commercial use. Future updates should consider 

including a more comprehensive examination of critical facilities’ risk to wildfire and potential 

cost-effective mitigation actions. 

 

Maintaining continuity of emergency response operations related to fire, EMS, transportation, 

utilities, and other infrastructure is critical to minimizing risk of people, property, the environment, 

and the economy.  

 

Existing Buildings and Infrastructure Risk 

 

The primary effects of fire – including loss of life, injury, and destruction of buildings and wildlife -

- are widely known. Isolated homes with single access roads are more vulnerable to wildfires 

than more heavily populated areas, and the threat is increased during dry periods, especially in 

the late summer and fall. 

 

There are also several secondary effects stemming from wildfire, such as a strain on public 

utilities, depleted water supplies, downed power lines, disrupted communication systems, and 

road closures. In addition, flood control facilities may be overtaxed by the increased flow of water 

and material from bare hillsides, including travelling debris. Affected recreation areas may need 

to be closed or access restricted for the safety of the general public. Moreover, buildings 

destroyed by fire are usually eligible for property tax reassessment, so their loss reduces 

revenue to local government.  

 

Water Supply  

 

In remote and rural areas, where wildfires typically occur, there is often a limited water supply 

and a lack of fire hydrants for fire fighters to tap into to access water. Rural areas are 

characteristically outfitted with systems that include pipes with a small diameter pipe, and these 

are inadequate for providing sustained firefighting flows.  

 

Natural Environment and Economy 
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Communities within the planning area include natural assets vulnerable to wildfire, especially 

environmentally sensitive lands and those utilized for economic purposes, and recreation. 

Wildfires may destroy acreage that supports forest-based businesses, and damage outdoor 

recreational sites set up in the area’s federal, state, and local parks. The region is a tourist 

destination for special events held outdoors, so wildfire may cause damage to areas that 

accommodate such festivities. 

 

Changes in Development  

 

The planning area’s vulnerability to wildfire has remained constant overall. No significant new 

development has taken place, nor have older structures been removed, which would increase or 

decrease the probability of this hazard in the remote areas. This validates what was previously 

identified in the 2017 MJAHMP. 

 

Hazard Risk Ranking 

 

Each jurisdiction in the Planning Area conducted a risk analysis to consider impacts, 

consequences (including magnitude/severity), and probability of future occurrences to determine 

the Overall Risk Rating for wildfire.  

 

Table 4.9.9: Wildfire Hazard Risk Rating Summary, All Municipalities 

 

JURISDICTION 

Sum - Impact/ 
Consequence 

Score 
Probability 

Total Risk 
Rating 
(Impact/ 

Consequences x 
Probability) 

Hazard 
Ranking 

Bolton 8 4 32 Medium 

Buels Gore 6 3 18 Low 

Burlington 10 4 40 High 

Charlotte 3 4 12 Low 

Colchester 5 3 15 Low 

Essex 3 3 9 Low 

Essex Junction 3 3 9 Low 

Hinesburg 3 2 6 Low 

Huntington 3 1 3 Low 

Jericho 3 3 9 Low 

Milton 3 4 12 Low 

Richmond 3 4 12 Low 

Shelburne 4 5 20 Medium 

South Burlington 1 4 4 Low 

St. George 10 3 30 Medium 

Underhill 5 6 20 Medium 
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JURISDICTION 

Sum - Impact/ 
Consequence 

Score 
Probability 

Total Risk 
Rating 
(Impact/ 

Consequences x 
Probability) 

Hazard 
Ranking 

Westford 3 3 9 Low 

Williston 4 4 16 Low 

Winooski 1 4 4 Low 

AVERAGE TOTAL RISK SCORE 14.7 Low 

  
The self-assessment compilation of jurisdiction risk scores, along with consideration of the 

hazard profile and potential impacts and consequences, indicates that wildfire is a high-risk 

hazard for one jurisdiction, and a medium-risk hazard for four municipalities within the Planning 

Area. Fourteen municipalities ranked wildfire as a low-risk hazard. Consequently, a minimal 

vulnerability assessment is appropriate to identify the level of exposure to the municipalities 

within the Planning Area. 

 

4.9.3  VULNERABILITY ANALYSIS 

 

Wildfires caused by human-activity and lightning present a low threat to human safety; property, 

including critical infrastructure; the environment; and the economy in Chittenden County.  

 

General Exposure 

The exposure to wildfire is primarily related to loss of residential structures and infrastructure, 

and direct economic loss if forest-based businesses are impacted; however, detailed data 

related to specific properties or infrastructure is not available for this plan update.  

Potential Impacts of Climate Change 

 

As the climate continues to change, the severity of storms may increase, producing more 

lightning, and consequently, causing more wildfires. This in turn may require more firefighting 

resources and hardening of vulnerable infrastructure such as power poles and utility lines.  

 

Public Input Related to Wildfire 

 

A Public Hazard Survey made available to the public during the planning process indicated that 

approximately 0.84 percent of the more than 200 survey respondent households had directly 

experienced wildfire within the previous five years, and most had very little concern about future 

wildfire events. In addition, more than 66 percent were either slightly concerned or not 

concerned about impacts to people, businesses, or properties from wildfire. On a ranking of the 

most important community assets, survey responders were most concerned about hospitals and 

other healthcare facilities, which have a very low threat from wildfire. 
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Opportunities for Mitigation 

 

• Interface Fire Education Programs and Enforcement  

 

Fire protection in wildland/urban interface is more effective when a landowner exercises 

personal initiative to take measures that protect his or her own property. Therefore, public 

education and awareness plays a greater role in such areas. In areas with strict fire codes, 

property owners who resist maintaining the minimum brush clearances can be cited for failure to 

clear brush. 

• FIREWISE Program 

 

The National Fire Protection Association’s FIREWISE USA provides a structured program to 

identify individual community and property threats to wildfire and determine appropriate 

mitigation measures to reduce the risk. As of May 2021, no municipalities in Chittenden County 

participate in the program. 

Factors for Consideration in the Next Planning Cycle 

Future monitoring, evaluating, and updating of this plan should consider the following factors 

related to wildfire as well as other information from the VT SHMP updates: 

 

• Have any wildfire events occurred since adoption of this plan? 

• Has any new scientific research or methodology changed the ability to predict wildfire 

events or assess risk and vulnerability? 

• Has there been any significant change in the population, built environment, community 

lifelines, natural environment, or economy that could affect the risk or vulnerability to 

wildfire? 

• Is there any new evidence related to the impacts of climate change that could affect the 

level of risk or vulnerability to wildfire? 
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Chittenden County Development Trends  
   

The vulnerability of future buildings, infrastructure, and critical facilities is a great concern to 

community leaders across the county and, as discussed in the Capability Assessment section, 

many of the day-to-day activities in local governments in the county are designed to deal with 

these challenges.  

 

Zoning is also a critical indicator to review in considering local development trends.  
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Figure 4.9.4: Land Development Trends13  
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Table 4.12: Land use compared to zoning, Chittenden County14  

Institutional / Mass Leisure / Natural Dwelling Com/Ind Total Planning Area Residential 

Commercial Industrial Infrastructure Assembly Recreation Resources Units Area (ft2) 

Com/Ind 

Total 

Area 

(acres) 

Center  2234  969  39  170  46  6  0  12443  7,155,889  164.28  

Enterprise  182  750  155  62  4  1  6  266  13,237,550  303.89  

Metro  18547  915  127  203  58  35  3  31493  16,559,571  380.16  

Rural  14736  219  129  148  46  83  187  16684  754,385  17.32  

Suburban  12618  196  64  51  37  22  6  12813  1,666,259  38.25  

Village  4870  388  37  85  97  9  6  5902  1,784,825  40.973  

Total:  53187  3437  561  719  288  161  208  79601  41,339,661  949.03  

Data used – 2021 e911 site data was used to calculate Residential, Commercial, 

Industrial, Inst/Infra, Mass Assembly, Leisure/Rec and Natural Resources numbers.  

Dwelling Units info from CCRPC’s 2020 Housing Database.  

Com/Ind area from CCRPC’s 2020 commercial/Industrial database.  

  

  

For 2022 and beyond, new construction within the Special Flood Hazard Area (SFHA) is 

anticipated to be very slight to nonexistent. Fifteen of the County’s 19 municipalities do not 

permit the addition of new structures at all; one community (Buel’s Gore) includes no SFHAs 

while three additional communities (Burlington, Huntington and Underhill) do allow some new 

structures in the floodplain but only as a conditional use.  

 

It is anticipated that some level of new units will be constructed within the River Corridor (RC) 

because, in some cases, the Corridor exceeds the area not covered by municipal water quality 

setbacks. However, in recent years the City of South Burlington and the Town of Saint George 

have adopted the state-recommended River Corridor Model Bylaw. The CCRPC anticipates 

that additional municipalities will adopt such River Corridor protections to implement strong 

hazard mitigation as well as to obtain a higher State match of Emergency Relief and 

Assessment Funds (ERAF) and preclude future development in riverine areas not covered by 

their own municipal water quality setbacks.  

 

Table 4.13: Housing unit growth development, 2010 - 202015  

  

Planning 

Area 
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Center  61  108  36  64  105  204  291  184  136  269  3  

Metro  36  27  383  246  199  109  444  327  237  291  263  

Suburban  72  83  145  69  98  139  122  96  120  74  109  

Village  22  38  17  22  104  42  55  29  31  56  44  



2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan       September 2022    

276 
 

Planning 

Area 
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Rural  71  78  64  66  107  93  100  93  109  86  89  

Enterprise  1  0  0  1  0  0  1  1  0  0  0  

Total  263  334  645  468  613  587  1013  730  633  776  508  

  

Roads  

  

Many people desire urban or suburban housing so as to live close to work, school and 

shopping. However, a significant number of people also desire more rural locations. 

Complicating matters is the high cost of housing, due to a shortage of both rental units and/or 

single-family homes in the county. This has forced many people to live in the county’s outlying 

municipalities or even outside the county itself. A growth pattern of this nature necessitates a 

transportation system that supports people’s mobility and a utility system that allows a certain 

standard of living to which people have become accustomed. Unfortunately, transportation and 

utility systems are vulnerable to natural disasters and any interruption is likely to have adverse 

effects on the health and safety of people in Chittenden County.  

  

Flooding, fluvial erosion (including landslides) and severe rainstorm damage to roads and 

culverts is now more common as new access roads, driveways and subdivision roads are built 

in both steeper and more rural terrain and formerly quiet country roads become commuter 

routes. Stormwater management has become a growing concern in the county in recent years 

not only due to these damages but also due to non-point pollution runoff that has degraded 

water quality and habitat in several small streams in the county’s urban and suburban areas. 

Nine of the County's municipalities are subject to Municipal Separate Storm Sewer System 

permits issued by the Vermont Department of Environmental Conservation (DEC).  Additionally, 

with the passage of the Vermont Clean Water Act in 2015 and its attendant requirement for 

implementation of Municipal Roads General Permit, the remaining municipalities in the County 

(with the exception of Buel’s Gore) have had to begin a systematic implementation of various 

projects to slow erosion and flow off roads.   

  

Transportation infrastructure, not homes and businesses, are the most commonly threatened 

and damaged property in the County. This is especially true when it comes to unpaved roads. In 

general, the outlying and higher elevation municipalities have the highest percentages, but even 

some of the more rapidly developing mixed rural/suburban municipalities have significant 

amounts of unpaved roads.  

 

The Vermont Agency of Transportation divides municipal (town) highways into various classes of 

roads:    

• Class 1 town highways are state highways in which a municipality has assumed 

responsibility for most of the day-to-day maintenance (pothole patching, crack filling, 

etc.). The state is still responsible for scheduled surface maintenance or resurfacing. In 

Chittenden County Class 1 highways are generally paved. 

https://dec.vermont.gov/watershed/stormwater/permit-information-applications-fees/ms4-permit
https://dec.vermont.gov/watershed/stormwater/permit-information-applications-fees/ms4-permit
https://dec.vermont.gov/watershed/stormwater/permit-information-applications-fees/municipal-roads-program


2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan       September 2022    

277 
 

• Class 2 town highways are primarily the responsibility of the municipality. The state is 

responsible for center line pavement markings if the municipality notifies VTrans of the 

need. The municipality designates highways as Class 2 with approval from VTrans. 

These are, generally speaking, the busier roads in each town second to Class 1. In 

Chittenden County, most Class 2 highways are generally paved although in the more 

isolated areas these are gravel roads.  

• Class 3 town highways are the responsibility of and designated by the municipality. 

These are to be maintained to an acceptable standard and open to travel during all 

seasons. In Chittenden County, Class 3 roads are both paved or gravel. 

• Class 4 town highways are all other highways and the responsibility of the municipality. 

However, pursuant to Vermont State Statutes, municipalities are not responsible for 

maintenance of Class 4 town highways. These are generally closed during the winter 

and minimally maintained and almost exclusively dirt.  

  

Table 4.14: Municipal Highway Paved and Unpaved Road Mileage, Chittenden County203 

  

Class 1 Class 2 Class 3 Class 4 
Federal 

Highway & 
Interstate 

State 
Highway  

Total Class 1, 2, 
3 & Highway  

16.409 287.53 719.85 37.83 N/A 174.506 1198.295 

Paved Gravel Soil/Graded Unimproved Impassable Unknown  Total  

906 262 46 7 15 N/A 1,236 

Total 
Known  

Total 
Paved  

% Paved  % Unpaved  
   

1236 330 78% 22%    

 

From a damage mitigation standpoint, the county is fortunate that most of its municipalities’ 

roadways are paved (78%) and very little (22%) is soil/graded or unimproved. More than 50 

percent of the roads in Hinesburg (53.7%), Huntington (73.9%), Underhill (67.7%), Westford 

(76.6%), and Williston (87.6%) are listed as unpaved.  

 

Table 4.15: Municipal highway paved and unpaved road mileage by Jurisdiction: 

Chittenden County204 

Jurisdiction  Unpaved  % Unpaved    Paved  % Paved  Total Known  

Bolton   11 34.4%   21 65.6% 32 

 
203 Source: Publications | Agency of Transportation (vermont.gov)  
204 Ibid.   

https://vtrans.vermont.gov/planning/maps/publications
https://vtrans.vermont.gov/planning/maps/publications
https://vtrans.vermont.gov/planning/maps/publications
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Jurisdiction  Unpaved  % Unpaved    Paved  % Paved  Total Known  

Buels Gore   - -   3 100% 3 

Burlington   1    95  95 

Charlotte   34 42%   47 58% 81 

Colchester  14 12%   103 88% 117 

Essex   25 43.8   32 56.1 57 

Essex  

Junction   

1 2.2%   45 98.8% 46 

Hinesburg   36 53.7   30 44.8 67 

Huntington  34 73.9%   12% 26.1 46 

Jericho  33/2    30/7  63/9 

Milton  17/1    81/27  97/28 

Richmond   25 38.5%   40 61.5% 65 

St. George   1 16.7   4 66.7 6 

Shelburne  2 3.4%   57 96.4% 59 

South  

Burlington   

1 2%   98 98% 100 

Underhill  44 68.7%   20 31.3% 64 

Westford  38 76%   12 24% 50 

Williston  85 87.6%   12 12.4% 97 

Winooski  - -   19 11% 19 

  

As noted in the 2017 Plan, some of the highest damage totals suffered in the county were to 

gravel and dirt roads and culverts due to the inability of this type of infrastructure to handle large 

volumes of snowmelt, stormwater runoff, rising stream waters, or the sediment and debris that 

comes with them. More urban municipalities, by contrast, suffered only minor damage from 

such flooding. However, it would be simplistic to argue that paving gravel roads in the outlying 

municipalities by itself would adequately mitigate against the effects of future flooding. Paving 

programs must also be combined with systematic upgrading of culverts and other measures to 

adequately handle excessive water volumes. In some cases, upgrading gravel road 

construction, culverts, and drainage may be preferable to paving.  
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 SECTION 4.10:  TECHNOLOGICAL HAZARDS 

The following discussion on technological hazards is based upon information from several 

sources. General descriptions are based upon the 2013 Chittenden County Regional Plan, 

Chittenden County Regional Planning Commission (CCRPC), and information from private utility 

companies. Additional information from the 2017 MJAHMP is still relevant and is included in this 

update. 

This Plan profiles several Technological Hazards. Prior to this discussion of technological 

hazards and the subsequent analysis of risk and vulnerability, it is first helpful to summarize the 

general state of knowledge regarding Location, Extent and Impact in Chittenden County for 

these hazards, as presented in this section. 

 

Table 4.10.1: Technological Hazard Profile Summaries 

 

 
Hazard 

 

Is Location data 
available? 

Are Extent data 
available? 

Is Impact data 
available? 

Water Pollution 
 

Impaired streams 
that lack adequate 
biota are identified. 

Phosphorus-
loading for general 
locations is known 

but non-point 
sources 

(agricultural lands, 
developed lands, 
forests, etc.) are 

varied and 
dispersed 

Annual budgetary 
impacts to 
individual 

municipalities are 
significant but vary 
depending upon 

location. 

Hazardous Materials Incident 
 

Storage locations 
are known. 

Incidents occurring 
during 

transportation 
could occur 
anywhere.  

Rough estimates 
of spill amounts 
are recorded. 

No formal readily 
available on 

cleanup costs.  

Power Loss 
 

Outage locations 
not mapped 

During an actual 
outage some data 

is recorded on 
duration. 

Outage data is 
broad and refers to 

total customers 
within a county. 

Multi-Structure Fire 
 

Could happen 
anywhere 

Data not formally 
collated across 

agencies 

Data not formally 
collated across 

agencies 

Major Transportation 
Incident 

 

Depending upon 
type of incident, 
could happen 

anywhere 

No formal 
database of 
damages. 

Varies depending 
upon type of 

incident. 
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Hazard 

 

Is Location data 
available? 

Are Extent data 
available? 

Is Impact data 
available? 

Water Supply Loss 
 

Water distribution 
systems are 

mapped 

Data not formally 
collated across 

agencies 

Data not formally 
collated across 

agencies 

Sewer Service Loss 
 

Sewer lines are 
mapped 

Data not formally 
collated across 

agencies 

Data not formally 
collated across 

agencies 

Natural Gas Service Loss 
 

General areas of 
services are known 

but specific 
locations of loss 

not recorded 

Information for this 
rare occurrence 

not publicly 
available. 

No formal damage 
has been 

documented to 
date. 

Telecommunications Failure 
 

Depending upon 
type of incident, 
could happen 

anywhere 

Information for this 
rare occurrence 

not publicly 
available. 

No formal damage 
has been 

documented to 
date 

Other Fuel Service Loss 
 

Distribution points 
are individual 

addresses 

No formal loss of 
service has been 

documented. 

No formal damage 
has been 

documented to 
date 

 
 
Water Pollution 

 

The CCRPC and participating municipalities decided to profile Water Pollution to encapsulate a 

growing hazard to water quality in the County. This hazard is included in order to: 

 

• Capture the threat posed to the water quality of Lake Champlain from increased levels of 

phosphorus.  

• Capture the long-standing impacts of excess stormwater on local streams. 

• Capture the existing and growing regulatory and financial burden on Chittenden County 

municipalities to comply with state and federal laws regarding water quality. 

 

Finally, this hazard, as defined in this Plan, is distinct from the hazard of a fuel or chemical spill 

into water, which is more appropriately considered a Hazardous Materials Incident. 

 

Lake Champlain is a cornerstone of the county’s economy by drawing commerce and visitors to 

the region. Water pollution can pose a threat to the health, economic well-being, and overall 

quality of life of the region’s residents. Water resources often cross town, county, state, and 

national borders. A watershed’s water quality can only be protected or enhanced through the 

cooperation of the municipalities and landowners that live, work, and play in the watershed. 

Residents, municipalities and businesses are also concerned about the health and economic 

impacts of occurrences of algal blooms in Lake Champlain. Blue-green algae blooms occur in 

Lake Champlain in the summer as a result of overabundant phosphorous in the water. In some 
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cases, neurotoxins in the algae blooms have caused health problems and beach closures. If 

such blooms become a daily or weekly problem along the lakeshore communities, this could 

ultimately affect resident and visitor perceptions of the ecological health of the lake ecosystem. If 

not addressed this could lead to reduced tourism traffic and reduced property values. 

The regulatory and policy framework dealing with Water Pollution has taken an interesting turn 

with the passage of the Vermont Clean Water Act in 2015. The following descriptions of this 

framework are excerpted from Chapter 1 of the most recent Lamoille Tactical Basin Plan 

adopted by the Vermont Department of Environmental Conservation in December 2016. 

 

Tactical Basin Plans (TBP), Water Quality Standards and the Vermont Clean Water Act. 

 

A. Tactical Basin Planning Process 

Tactical basin plans (TBPs) are developed according to the goals and objectives of the 

Vermont Surface Water Management Strategy to protect, maintain, enhance, and restore 

the biological, chemical, and physical integrity, and public use and enjoyment of 

Vermont’s water resources, and to protect public health and safety. The tactical basin 

planning process allows for the completion of tactical basin plans for all of Vermont’s 

fifteen basins every five years, as required by statute. The streamlined process for 

issuing tactical basin plans facilitates targeting strategies and prioritization of resources 

to those projects that will have the greatest impact on surface water protection or 

remediation.  

 

B. Vermont Water Quality Standards 

The Vermont Water Quality Standards (VWQS) define biological integrity as “the ability of 

a body of water to support and maintain a community of organisms that has the expected 

species composition, diversity, and functional organization comparable to that of the 

water in its natural condition.” The health of a biological community is a reflection of the 

level of combined human-induced stresses acting upon it. Aquatic communities that are 

most impaired suffer from an accumulation of multiple stressors. 

 

As a follow-up to the 1972 Federal Clean Water Act, which requires states "to restore and 

maintain the chemical, physical and biological integrity of the nation’s waters.”, the 

VWQS are rules specific to Vermont that protect the waters of the state. The 

implementation actions identified in the TBPs are meant to fulfill all of the geographically-

specific planning requirements in the VWQS, while the statewide planning requirements, 

including state-scale strategies, are addressed in the statewide Surface Water 

Management Strategy.  

 

C. The Vermont Clean Water Act 

In 2015 the Vermont Legislature passed Act 64, the Vermont Clean Water Act. This Act 

strengthens multiple statutes related to water quality in the State. The Act addresses 

agricultural water quality on small, medium, and large farms through the Agency of 

http://dec.vermont.gov/watershed/map/strategy
http://dec.vermont.gov/watershed/laws
http://dec.vermont.gov/watershed/map/strategy
http://dec.vermont.gov/watershed/map/strategy
http://legislature.vermont.gov/assets/Documents/2016/Docs/ACTS/ACT064/ACT064%20As%20Enacted.pdf
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Agriculture, Food and Markets. It establishes water quality requirements for stormwater 

discharges from new and existing development, industrial and municipal stormwater 

discharges, and runoff from municipal roads through the Department of Environmental 

Conservation (VDEC). Through the Department of Forests, Parks and Recreation and 

VDEC, the Act addresses water quality runoff from forest silvicultural activities and 

supports wetland restoration efforts within the Lake Champlain Basin. Regulations 

specific to these new requirements are covered in detail in the final VT Lake Champlain 

Phosphorus Total Maximum Daily Load (TMDL) Phase I Implementation Plan  

 

The Act also establishes the requirement that all water quality improvement actions 

undertaken by the State be integrated by means of TBPs, and establishes partnerships 

with Regional Planning Commissions, Conservation Districts, and other organizations to 

support this work. Regarding work with the Regional Planning Commissions, the Agency 

of Natural Resources (Agency) will work with the applicable regional planning 

commissions to develop an analysis and formal recommendation on conformance with 

the goals and objectives of applicable regional plans, see 10 V.S.A 1253(d)(2)(G). The 

overall role of the TBPs is not to determine where development should happen. This TBP 

encourages communities to take protective measures that will restore, maintain and 

enhance water quality in all areas, and does not preclude any development that is 

consistent with municipal zoning, regional and municipal plans, and with applicable state 

and federal regulations. 

 

Lake Champlain and Phosphorus 

 

The Lake Champlain Phosphorus Total Maximum Daily Load (LC TMDL) establishes the 

allowable phosphorus loadings, or allocations, from the watershed for the lake water 

quality to meet established standards. These allocations represent phosphorus loading 

reductions that are apportioned both by land use sector (developed land, agriculture, 

etc.) and by lake watershed basin (Lamoille, Missisquoi, etc.). Due to the large size of the 

Lake Champlain watershed in Vermont, the modeling techniques used to estimate 

loading were implemented at a coarse scale. For example, the modeled loading at the 

mouth of the major river basins is based on monitoring data and represents the collective 

inputs from the various land uses and physical features of the watershed. On the whole, 

this is useful to estimate the necessary level of phosphorus reducing Best Management 

Practices (BMPs). However, when looking at smaller scale areas such as a municipality, 

a particular farm or a local road network, it’s necessary to complete a detailed on-the-

ground analysis to determine appropriate actions for the particular area. 

 

As part of the LC TMDL development, EPA developed a “Reasonable Assurance” 

analysis at the major-basin scale to determine if it was theoretically possible to obtain to 

necessary phosphorus reductions. By using modeling results for the entire Champlain 

Basin, the TMDL was able to show that through a concerted effort across all phosphorus 

sources, it appeared possible to reach the lake loading targets with appropriate 

http://dec.vermont.gov/sites/dec/files/wsm/erp/docs/160915_Phase_1_Implementation_Plan_Final.pdf
http://dec.vermont.gov/sites/dec/files/wsm/erp/docs/160915_Phase_1_Implementation_Plan_Final.pdf
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application of BMPs. However, since this exercise was conducted at the major-basin 

scale, there is no specific prescription as to where BMPs should be applied. It is through 

the development of the Tactical Basin Plans those more precise opportunities for BMPs 

can be identified and prioritized for implementation.  

 

The LC TMDL will be implemented through a series of permit programs as well as 

identification of site specific BMPs outside the scope of specific programs, many guided 

by the content of the Tactical Basin Plans. While many programs will be “self-

implementing”, in many instances, application will proceed in a two-step process of first 

knowing “where to look” for opportunities followed secondly by “what to do”. Many of the 

phosphorus reduction programs require an initial “assessment” phase to identify what 

BMPs may already exist on the landscape and where others need to be placed. In some 

instances, the Tactical Basin Plans can aid prioritization areas of “where to look” first 

such as expected high phosphorus producing areas. After the assessment phase, BMP 

implementation can be prioritized and carried forward. Additionally, the Tactical Basin 

Plans can identify known beneficial projects, the “what to do”, prioritize them for funding 

so that implementation can be expedited, and also tracked transparently.  

 

The LC TMDL also incorporates an “Accountability Framework” that aims to ensure that 

phosphorus reduction actions are being implemented at a sufficient pace to see results in 

the lake. While the specific timeline for lake improvement isn’t specified by the TMDL, an 

estimate of the predicted phosphorus reduction needs to be identified within each 

Tactical Basin Plan on a 5-year rotating basis. Estimating the potential phosphorus 

reductions expected from site specific actions is one way of determining if the level of 

effort is sufficient compared to the overall TMDL goals. This portion of the Tactical Basin 

Plan attempts to provide that estimate of phosphorus reduction reasonably expected 

from actions taken in specific areas across the basin, specific to source types and 

regulatory program.  

 

In conjunction with Tactical Basin Planning is a project implementation tracking system 

that VDEC is also developing. This system intends to track implementation of projects 

across all sectors and apply an expected phosphorus reduction estimate to each. Over 

time, as projects are continually implemented, a more precise estimate of cumulative 

actual phosphorus reductions can be reported rather than relying on estimates of 

potential actions. 

 

Tactical Basin Plans are the primary tool to identify needed actions with regard to overall water 

quality. In general, as seen in the December 2016 approval of the Lamoille Tactical Basin Plan, 

these actions fall into the following types: 

 

• Address agricultural stressors.  

• Address stormwater issues.  

• Encourage stream equilibrium and wetland and river corridor protection.  
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• Address invasive species.  

• Address lake and pond shoreland and lake habitat condition.  

• Address impaired waters, landfills, or hazardous waste sites.  

• Address flow altered waters, waters for public water source reclassification.  

• Protection and evaluation for ORW [ Outstanding Resource Waters] and reclassification.  

• Address forests and water quality.  

• Support recreational uses. 

 

This hazard mitigation plan seeks to incorporate the principle outlined in the Vermont Clean 

Water Act that “all water quality improvement actions undertaken by the State be integrated by 

means of TBPs, and establishes partnerships with Regional Planning Commissions, 

Conservation Districts, and other organizations to support this work.” 

 

Addressing Phosphorus Runoff from Developed Lands 

 

In the LC TMDLs, all permissible developed land phosphorus loads are considered part 

of the wasteland allocation. As such, this section describes the four regulatory programs 

identified to address phosphorus and other impairment pollutant discharges from 

developed lands. They are the: Transportation Separate Storm Sewer System Permit 

(TS4); Municipal Roads General Permit (MRGP); Municipal Separate Storm Sewer 

Permit; and, the so-called Operational Three-acre Impervious Surface Permit. 

 

Phosphorus Loading from Roads 

Currently, TP loading estimates for roads only exist from the SWAT model which 

distinguishes only between paved and unpaved roads. Unfortunately, two of the primary 

phosphorus reduction regulatory programs related to roads, the MRGP and the TS4, are 

defined by more narrow parameters than just paved and unpaved. For example, the 

MRGP will apply to municipally managed roads, and require applicable practices to be 

applied to all roads that are “hydrologically-connected” to waterbodies, while the TS4 

permit will only apply to state-managed roads.  

 

Municipally Managed Roads (Municipal Roads General Permit) 

The Municipal Roads General Permit is a new stormwater permit for all Vermont cities 

and towns that is intended to achieve significant reductions in stormwater-related erosion 

from municipal roads, both paved and unpaved. The permit will require each municipality 

to develop a road stormwater management plan to bring road drainage systems up to 

basic maintenance standards to stabilize conveyances and reduce erosion. The road 

management plan will require an inventory of municipal roads and current conditions, an 

identification of potential road best management practices (BMPs), and a prioritized 

implementation schedule to achieve the road standards. Implementation of the Municipal 

Roads General Permit by each municipality is estimated to achieve the 20.5% reduction 

of TP from the developed lands within the municipality.  
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DEC developed remote sensing information for municipalities to initially identify 

hydrologically connected road segments that have the potential to be at risk of erosion 

and may be a source of sediment and phosphorus pollution to surface waters. This 

estimated mileage, along with more detailed town maps, will help municipalities establish 

initial town road inventories and prioritize improvements. 

 

Municipally Separate Storm Sewer Systems (MS4) 

The Municipal Separate Storm Sewer System permit is a permit for municipalities with 

census designated urbanized areas and stormwater impaired watersheds. Under the 

MS4 permit, those designated municipalities will be required to develop a comprehensive 

phosphorus control plans (PCP) to achieve the percent phosphorus reduction for their 

respective lake segment, on all developed land within the municipality. These 

municipalities will not need separate permit coverage under the Municipal Road Permit or 

the “3-acre designation,” as these requirements will be incorporated into the phosphorus 

control planning within the municipality. The PCPs will include requirements to inventory 

all developed land within the municipality, estimate phosphorus loading from developed 

land, and identify BMPs and an implementation schedule to achieve the required 

reductions 

 

As defined by the Environmental Protection Agency, a municipal separate storm sewer system: 

 

“… is a conveyance or system of conveyances (including roads with drainage 

systems, municipal streets, catch basins, curbs, gutters, ditches, man-made 

channels, or storm drains):  Owned or operated by a State, city, town, borough, 

county, parish, district, association, or other public body (created by or pursuant 

to State law) having jurisdiction over disposal of sewage, industrial wastes, 

stormwater, or other wastes, including special districts under State law such as a 

sewer district, flood control district or drainage district, or similar entity, or a 

designated and approved management agency under Section 208 of the CWA 

that discharges to waters of the State and waters of the United States….Designed 

or used for collecting or conveying stormwater; Which is not a combined sewer; 

and Which is not part of a publicly owned treatment works.” 

 

In Chittenden County, there are nine municipalities and three organizations that must have an 

MS-4 permit. These twelve permitees are considered “small MS-4s” and are automatically 

designated as follows: Automatic designation - Small MS4s located within the boundaries of a 

Census Bureau-defined Urbanized Area (UA) based on the 2000 Census or any subsequent 

decennial census. Urbanized Areas include areas with populations of at least 50,000 people with 

an overall population density of at least 1,000 people per square mile. These communities are 

Burlington, Colchester, Essex, Essex Junction, Milton, Shelburne, South Burlington, Williston, 

and Winooski (emphasis added). Three publicly owned 'non-traditional' separate storm sewer 

systems were also designated. These systems are owned or operated by the University of 

Vermont, Burlington International Airport and the Vermont Agency of Transportation. The 
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regulations apply to areas served by each MS4 that are located either within the UA or 

watersheds that are principally impaired by stormwater. 

 

Since their designation in 2003, these nine municipalities as well as the three other entities 

typically spend millions of dollars on an annual basis combined to comply with their permit and 

annual expenditures in this area are expected to grow to meet requirements. These permitees 

must annually implement six minimum measures: (1) Public Education and Outreach, (2) Public 

Participation/Involvement, (3) Illicit Discharge Detection and Elimination, (4) Construction Site 

Runoff Control, (5) Post-Construction Runoff Control, and (6) Pollution Prevention/Good 

Housekeeping.  Starting in October 2016, all of these municipalities (except for Milton) began to 

implement Flow Restoration Plans (FRP) over the next twenty years for their portion of each 

stormwater impaired watershed in their community. Additionally, starting in mid-2021, all of these 

MS4s filed required Phosphorus Control Plans with DEC as well detailing how they will treat and 

manage stormwater from municipal roads and municipal properties.  

 

Hazardous Materials Incident 

 

Hazardous Material Storage and Release  

 

A major Superfund Amendments and Reauthorization Act (SARA) provision is Title III, also 

referred to as SARA Title III or the Emergency Planning and Community Right-to-Know Act 

(EPCRA). EPCRA establishes guidelines for Federal, State and local governments and industry 

regarding emergency planning and providing communities with information on hazardous 

chemicals within their jurisdiction. The State of Vermont’s implementation of its SARA 

requirements was approved by the Legislature in 1994. Chittenden County was designated as 

an emergency planning district and Vermont Emergency Management established a Local 

Emergency Planning Committee, known as LEPC #1, for the county205. The function of the LEPC 

is to carry out duties proscribed in SARA Title III.  In addition, Vermont statute dictates that the 

LEPC shall insure that the local emergency response plan has been implemented upon 

notification of a release of hazardous chemical or substance, consult and coordinate with 

municipal emergency service providers, Vermont Emergency Management, and the managers of 

all HAZMAT facilities within Chittenden County regarding the facility plan, and review and 

evaluate requests for funding. Farmers are not required to report agricultural chemicals stored 

on their properties, but they do not typically store and keep large amounts of these chemicals. 

Individual locations using and storing EHS and/or petroleum products are identified in each 

municipal annex. 

 

Hazardous materials are categorized according to nine nationally standardized categories 

(Explosives; Gases; Flammable liquids and combustible liquids; Flammable Solids-

Spontaneously combustible materials-Dangerous when wet w materials; Oxidizers and Organic 

 
205 As of the 2022 MHAHMP update, the LEPC #1 has been integrated in Vermont’s single state-wide 
Local Emergency Planning Committee. 
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peroxides; Toxic Materials and infectious substances; Radioactive Materials; Corrosive 

Materials, and Miscellaneous Dangerous Goods. Past data from 2000-2008 summarized in the 

2011 MJAHMP showed that of the 458 recorded releases indicated that 245 of these were 

classified as flammable liquids and combustible liquids while 144 releases were unclassed. 

Updated data related to more recent incidents and types of releases was not available during the 

preparation of this update.  

However, a closer review of previous data showed that the location of the spills by municipality 

contained some inaccuracies and the amounts spilled were recorded in different units. This data 

showed that nearly all such hazardous materials spill incidents consisted of accidental 

discharges of gasoline, diesel or fuel oil when customers or delivery personnel were pumping 

these products. The majority of spills were in quantities of less than five gallons. 

In September 2008, a warehouse at the Saputo Cheese Factory in Hinesburg caught fire. 

Hazardous cleaning chemicals stored at the site, including sodium hydroxide, became airborne 

and caused half a million dollars’ worth of damage to firefighting equipment. The incident raised 

awareness and concern among county emergency responders regarding Hazmat capabilities. 

With regards to radiological hazards, small amounts of radioactive material are stored at 

individual medical and research facilities in Chittenden County.  

Hazardous Waste Sites 

 

A significant potential for severe pollution impacts to water and ecosystems exists from 

hazardous waste sites. The future likelihood of such an event, however, is unquantifiable. As of 

February 2021, there were approximately 328 hazardous waste locations in Chittenden County, 

according to a database maintained by Vermont Agency of Natural Resources (ANR). This 

represents an increase of 78 new sites since the 2011 plan update. The greatest increase in the 

number of sites occurred in the City of Burlington, with from 70 to 142 sites, while the Town of 

Shelburne had the greatest decrease in sites from 13 to 7. These sites are areas where 

groundwater or soil contamination from sources such as underground fuel storage tanks have 

been identified. Many of the sites have been cleaned up. Others are at the assessment stage or 

are awaiting funding for cleanup. This list includes only sites that have been voluntarily reported 

to the state; other unknown hazardous waste sites may exist. 

 
Table 4.10.2   Active hazardous waste sites, Chittenden County, February 2021206 
 

Municipality 
2016 Hazardous 

Waste Sites 
2021 Hazardous 

Waste Sites 

Bolton 3 2 

Buels Gore 0 0 

Burlington 70 142 

 
206 Vermont Agency of Natural Resources, Waste Management Division, 
http://www.anrweb.vt.gov/DEC/ERT/Hazsites.aspx 

http://www.anr.state.vt.us/dec/wastediv
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Municipality 
2016 Hazardous 

Waste Sites 
2021 Hazardous 

Waste Sites 

Charlotte 10 6 

Colchester 22 22 

Essex/Essex 
Jct. 

20 36 

Hinesburg 9 6 

Huntington 4 3 

Jericho 5 3 

Milton 14 14 

Richmond 4 5 

Shelburne 13 7 

South 
Burlington 

46-5 45 

St. George 0 0 

Underhill 2 3 

Westford 1 2 

Williston 18 17 

Winooski 9 15 

TOTAL 250 328 

 

Two of the above locations are EPA-designated Superfund sites. One, located at an industrial 

site on Commerce St. in Williston, is contaminated with heavy metals and industrial solvents, 

which have resulted in water and air quality problems at nearby residences. The groundwater 

contamination has the potential to affect the water supplies of over 1,500 people living within four 

miles. The other Superfund site, the Pine St. Barge Canal in Burlington, was the site of an early 

20th century gas works, and is contaminated with hydrocarbons, volatile organic compounds, and 

heavy metals. The water at this site drains directly into nearby Lake Champlain. Numerous 

businesses and residences are located within one mile of the site. The other hazardous waste 

sites in the county are smaller in scale and severity.  

The U.S. Coast Guard Station in Burlington maintains data on fuel spills in Lake Champlain to 

which it has responded. In 2002 they assisted one small pleasure boat that was leaking gas. In 

2003 they responded to a 200–300-gallon fuel oil spill near St. Albans in Franklin County, 

Vermont that was then assisted by the local fire department. That same year, a marine fuel gas 

spill of approximately 10 gallons occurred at the Shelburne Shipyard that was then responded to 

by the Shelburne Volunteer Fire Department, HAZMAT Team. In summer 2008, a small craft 

sank in Burlington harbor and leaked fuel. In summer 2009, a Vermont Air National Guard 

aircraft dropped a fuel tank into the lake.  
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Military Ordnances 

 

Several military facilities are located in Chittenden County, operated by the Vermont National 

Guard, the Army Reserve, and the Coast Guard. As part of military operations, military ordnance 

is stored within the county. The ordnance is considered well secured and is regularly inspected. 

Potential exists for an ordnance incident, but the Vermont National Guard has Explosive 

Ordnance Disposal teams equipped to deal with the ordnance stored in the county. These teams 

also have mutual aid agreements with emergency officials in the surrounding municipalities that 

could be called upon in the case of an incident. Note that concerns about the potential discharge 

of ordnance in connection with the operation of aircraft operating from the Vermont Air National 

Guard base in South Burlington are discussed in specific Local All-Hazards Mitigation Plans 

annexed to this MJAHMP. 

 

Loss of Services 

Power Services 

Electrical services in the City of Burlington are provided by the Burlington Electric Department. 

Green Mountain Power Corporation provides electrical distribution services for most of the 

remaining municipalities with the exception of certain sections of Milton, Westford, Underhill and 

Jericho, which are served by Central Vermont Public Service Corporation. (Vermont Electric Co-

op based in Johnson also has service territory in Chittenden County). Service outages are a 

common problem in the eastern portions of Chittenden County due to the greater frequency of 

high winds, heavy snow, and lightning strikes, though most such outages are under two hours in 

duration.  

The most significant disruptions to electrical services are events which cause outages lasting 

more than a day and those which affect a wide area. This was the case during the January 1998 

ice storm and some severe storms in 2003. While it is fortunate that no major high voltage 

electric transmission lines came down in Chittenden County during the 1998 Ice Storm, these did 

come down dramatically in other parts of the northeast and Canada.  

While there are some power generation facilities in Chittenden County, the county is largely 

reliant on electricity generated elsewhere in Vermont or out of state. The failure or incapacitation 

of any of the high-voltage transmission lines that carry electricity into and through the county 

could cause a significant outage. 

Peak electricity use has been on the rise in Chittenden County, especially in summer. This strain 

on the transmission system could result in brownouts or power outages. Due to the low energy 

production in the county, up to 90 percent of northwest Vermont’s electricity at summer peak 

times comes through the VELCO (Vermont Electric Power Company) Transmission System. 

Since 2003, VELCO has been working on upgrading its transmission system from Rutland to 

Burlington as part of the Northwest Reliability Project. Along with the upgrade of the 

transmissions system, efforts are being made in the county to reduce peak electricity use 
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through energy efficiency measures. It is worth noting that temporary Power Loss is often a 

consequence of Severe Winter Storms and occasionally of Severe Rainstorms.  

Water Services 

In 2016, Chittenden County’s current public water services supply water to over 135,000 people. 

The Champlain Water District (CWD) is the county’s largest water supplier, serving 75,000 

people with a total of 25,000 metered connections within CWD’s twelve served municipal water 

system’s 70 square mile county service area. The CWD is a municipally chartered, consolidated 

water district, serving South Burlington, Shelburne, Williston, Essex Town, Village of Essex 

Junction, Winooski, Colchester Town, Colchester Fire District #1, Colchester Fire District #3, 

Milton, Village of Jericho, and the Mallets Bay Water Company.  

The Burlington Department of Public Works (BPW) serves more than 40,000 people with about 

10,000 connections within the City of Burlington and Colchester Fire District #2. Lake Champlain 

is the source for both the CWD and the BPW water systems. Additional municipal water systems 

provide water service in Jericho, Underhill, Richmond, and Hinesburg, each serving about 300 

connections. 

Loss of water service to several customers or users at one time is a generally rare occurrence; 

however, loss of water service in even a small area could affect firefighting capabilities, so the 

issue is of concern to local officials. During extreme cold, some customers are occasionally 

without service for several hours if the cold causes a pipe to burst (see discussion in Section 4.3 

concerning Extreme Temperatures). Outside of the CWD and municipal water systems, 

residents and businesses obtain water through individual wells or through a community well, 

which serves a small cluster of users. Well-users in certain discrete locations in the county suffer 

occasional water shortages due to a low water table. Users may contract with water haulers or a 

municipality may ask the National Guard to provide “water buffalo” tankers to replenish individual 

wells during these spot droughts.  

 

Sewer Services 

 

There are 12 wastewater treatment facilities serving South Burlington, Colchester Town, 

Colchester Fire District #1, Burlington, Williston, Essex Town, Village of Essex Junction, 

Winooski, Hinesburg, Milton, Richmond, and Shelburne. These facilities have a permitted 

collective capacity to treat 20.32 million gallons per day of discharge and have an average 

annual flow 9.56 million/gallons/day. As of 2016, together these facilities provide wastewater 

treatment to approximately several thousand connections encompassing residential, 

commercial, industrial and institutional uses.  

 

Locations outside of sewer service areas rely on individual septic systems to treat wastewater. 

Some newer, rural subdivisions use a community septic system. Loss of sewer service to 

several customers or users at one time is a rare occurrence throughout the county. The location 

of sewer service areas are shown in the individual municipal annexes.  

Gas Service 
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Vermont Gas Systems (VGS) provides piped, natural gas service to more than 50,000 

residential and commercial customers in Chittenden County and Franklin County, with 

Chittenden County having the majority of customers. Gas supplies originate in Canada, are 

brought south from Franklin County through transmission lines and then, (after passing through 

measuring and regulating stations where the pressure is reduced) are fed through distribution 

lines buried immediately to the side of the road. Service areas in Chittenden County presently 

include most of Burlington, South Burlington, Winooski and Essex Junction and significant 

portions of Milton, Colchester, Essex, Williston and Shelburne. Underhill, Hinesburg, Richmond 

and Jericho also have some gas service, though not in a wide area. Loss of gas service is a rare 

occurrence in Chittenden County. Most losses of service typically only impact a few homes or 

businesses.  

Telecommunications System Failure 

Land-line telecommunications services in Chittenden County are largely provided by FairPoint 

Communications, Waitsfield/Champlain Valley Telecommunications, and Burlington Telecom. 

Collectively, these companies are responsible for operation, maintenance and repair of 

telecommunications facilities. Service outages are a common problem in the eastern portions of 

Chittenden County due to the greater frequency of high winds, heavy snow and lightning strikes. 

Distribution of phone lines generally follows the same corridor as roads. Weather or other 

problems interrupting services outside of Chittenden County or even outside the state of 

Vermont have the potential to disrupt service in the County. Service outages that affect 

emergency communications are of concern to local officials. Several providers of cellular phone 

service operate in the County. Due to the varying terrain in the County, there are several 

locations in the County where it can be difficult for a user to obtain a signal. 

Also of concern to some county officials is the prospect of a computer virus that could propagate 

and shut down computer systems, public and private, across the county. The likelihood of such 

an occurrence has not been evaluated; however, and there is no reason to believe that 

Chittenden County is any more vulnerable to such a problem than any other place in the state or 

country.  

Fuel Services 

With regard to sources of building heat, prior versions of this Plan before 2017 only referenced 

Natural Gas Service. The AHMPUC felt it appropriate to also list other sources of such as 

Heating Oil, Propane and Wood. Heating oil, usually in the form of #2 diesel and kerosene, is the 

most commonly used of these services as this, along with coal, was the fuel of choice prior to the 

development of natural gas. Many homes and businesses within the geographic area served by 

Vermont Gas still use heating oil to power furnaces as do most homes and businesses not 

served by Vermont Gas. Use of firewood for home heating, along with wood pellet stoves, is very 

common throughout the county, especially rural areas. Many homes in all areas of the county 

often use both furnaces and woodstoves interchangeably. Propane is used in some rural areas 

mostly as a means to provide fuel for gas stoves. Most losses of services for these fuels typically 

only impact one home or business at a time primarily due to human error or financial difficulties 

that allow existing supplies to run out before the next delivery.  
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Multi-Structure Fire 
 
According to the 2018 Vermont State All-Hazards Mitigation Plan,  
 

Vermont has one of the highest per capita death rates from fire in the nation. This is the 
deadliest form of disaster throughout the state. In 2000, there were 831 structural fires 
in the state, 12 of which resulted in 22 civilian deaths. 20 of those deaths occurred at 
residences. Although there have been requirements for smoke detectors in rental 
housing for over 20 years, and requirements for smoke detectors in single family 
dwellings since 1994, only one building involved in the fatal fires in 2000 had working 
smoke alarms. For some remote locations, access to water for emergency vehicles has 
been a factor in controlling an outbreak of fire.  

 

The Fire Marshal’s Report of 2019 Crime Rates per Capita, Chittenden County estimated 

property loss of over $17.89 million dollars a year due to 2,678 reported fires statewide. Of 

concern to the more urbanized portions of Chittenden County are multi-structure fires that 

destroy multiple homes and businesses, even entire downtown areas. No town in the county has 

lost a significant portion (at least several blocks) of its downtown area to fire. 

In describing major fire events, only the frequency of multi-structure fires was considered. The 

2018 Vermont State All-Hazards Mitigation Plan states that: “Even in their village or downtown 

areas, most lot sizes are at least an acre in size, which limits the likelihood of a multi-structure 

fire. The municipalities where there is a theoretical likelihood of a significant multi-structure fire 

are those communities with denser urban residential or mixed-use areas, large apartment 

buildings, condominiums, or small lot mobile home parks.” Many of the county’s municipalities 

are at reduced risk for this type of event, as their population is mostly dispersed in single-family 

homes in rural areas. 

Table 4.10.3: State of Vermont’s Fire Marshal’s Report for 2020 and Current Public 

Protection Class ISO Rating for Fire Departments Operating in Chittenden County.207 

 

Dept. 
ISO Rating 

(Year if 
known) 

Service 
Good Intent 

False Alarm 
Hazardous 
Condition 

Structural 
Fire 

Total Calls 

Bolton  7/9 36 7 16 22 101 

Burlington 
3 

(2014) 
1433 1169 149s 116 7548 

Charlotte 9 2 14 10 2 42 

Colchester 
Center 

4 

(2012) 

 

93 143 37 32 527 

Mallets Bay 
(Colchester) 

5 65 59 20 19 265 

Essex 5/9 81 99 51 32 583 

 
207

 State of VT Report of the Fire Marshal; http://firesafety.vermont.gov/  
  

http://firesafety.vermont.gov/
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Dept. 
ISO Rating 

(Year if 
known) 

Service 
Good Intent 

False Alarm 
Hazardous 
Condition 

Structural 
Fire 

Total Calls 

Essex 
Junction 

4 107 82 55 17 394 

IBM (Essex 
Junction) 

 0 0 0 1 1 

Hinesburg 
6/9 

(1998) 
40 37 11 21 430 

Huntington 9/10 2 3 10 5 24 

Milton 5/9 34 13 64 2 180 

Richmond 6/9/10 26 16 28 31 154 

Shelburne 
6/6x 

(2014) 
36 86 25 18 211 

S. 
Burlington  

3 (2013) 633 321 291 9 3508 

Underhill-
Jericho 

4/6/10 
(2014) 

50 30 9 16 439 

Westford 9/10 7 3 7 6 34 

Williston  3/3Y 423 3 33 37 1905 

Winooski 
4 

(2016) 
74 85 26 60 289 

TOTAL        

Buels Gore  No data available. Service provided by Starksboro Fire Dept. 

Saint 
George 

9 Service provided by Hinesburg Fire Dept. 

Vermont 
TOTAL 

       

 
Notes: Total Calls also include incidents classified as “cancelled, wildland, other, vehicle, outside, other fire, and 
explosion. ISO Rating: If rating is in Bold, rating info was confirmed in Dec. 2016. see (http://www.isomitigation.com)  
 

ISO collects information on municipal fire-protection efforts in communities throughout the United 

States (and assigns) a Public Protection Classification from 1 to 10. Class 1 represents 

exemplary public protection, and Class 10 indicates that the area's fire-suppression program 

doesn't meet ISO's minimum criteria. By classifying communities' ability to suppress fires, ISO 

helps the communities evaluate their public fire-protection services. When ISO develops a single 

Public Protection Classification (PPCTM) for a community, all of the community's properties 

receive that classification. In many communities, ISO develops a split classification: the first 

number is the class that applies to properties withing five miles of the responding fire station and 

within 1,000 ft. of a creditable water supply; the second number is the class that applies to 

properties within five road miles of a fire station but beyond 1,000 ft. of a creditable water supply. 

 

Major Transportation Incident 

Air Transportation / Military Aircraft Incident 

 

http://www.isomitigation.com/
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The presence of the Burlington International Airport and the Vermont National Guard in the City 

of South Burlington raises the potential for a crash of a passenger, cargo or military plane or 

helicopter. For the purposes of developing regional hazard mitigation strategies, assessing the 

likelihood and potential damages from such incidents is a difficult endeavor due to the simple 

fact that, unlike natural hazards, such incidents are rare. There is no history of large aircraft 

crashing in Chittenden County, though emergency landings have taken place at the airport. A 

small plane approaching the airport crashed in Williston in November 2005, resulting in a single 

fatality. Local officials indicate that other small aircraft crashes have taken place in the past. 

 

It is worth noting that during the public review and comment period in the summer of 2016 on the 

2017 MJAHMP, the CCRPC received several comments expressing concern over the potential 

impacts of the basing and operation of F-35 fighter jets scheduled to be in service at the 

Vermont Air National Guard base at the Burlington International Airport in South Burlington 

starting in 2019. Manufactured by Lockheed Martin, the F-35 Lightning II is a  single-seat, single-

engine, all-weather stealth multi-role fighter designed to perform ground attack and air 

defense missions. Commentors raised the following primary concerns over the pending basing 

and operation of this aircraft: 

• Potential crash in populated areas, primarily South Burlington and Winooski. 

• The potential effects on the public from an F-35 crash especially due to the aircraft’s use 

of advanced composite materials which would release toxic smoke and fibers. 

• The adequacy of any mutual aid agreements and training to enable municipal fire 

departments to respond to the crash of an F-35. 

• The use of firefighting foam during training exercises and its impacts on groundwater. 

 

It should be noted that preparedness, response and recovery are the Emergency Management 

functions by which this hazard is primarily addressed. Addressing the issue of the potential 

hazards of both civilian and military aircraft operations is currently a multiparty endeavor. The 

airport is managed by the City of Burlington, and the terminal is patrolled by officers with the 

Burlington Police Department. The Federal Transportation Security Administration (TSA) 

handles passenger and cargo screening and perimeter security.  

Burlington International Airport’s “Airport Emergency Plan” notes as follows: “The Vermont Air 

National Guard (VTANG) Fire Department provides aircraft rescue and firefighting (ARFF) 

equipment and personnel for all civilian and military operations. This service is provided 24 hours 

per day, 365 days per year. Off-airport fire and emergency response services support the 

Vermont Air National Guard Fire Department through mutual aid agreements maintained by 

VTANG ARFF.” 

For the purposes of how to address the public comments on the F-35 first and foremost it is 

useful to emphasize that this MJAHMP concerns itself with Regional Mitigation Strategies. At the 

regional level, the CCRPC and the AHMPUC have taken no formal position on the pending 

basing and operation of the F-35 fighter. The CCRPC and committee noted that any type 

aircraft, civilian or military, could crash at the airport. Lastly, the two primary municipalities that 

https://en.wikipedia.org/wiki/Attack_aircraft
https://en.wikipedia.org/wiki/Aerial_warfare
https://en.wikipedia.org/wiki/Aerial_warfare
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have engaged in extended discussions and public debate are the City of Winooski and the City 

of South Burlington.  

Marine Incident 

 

Another potential transportation incident is the grounding or sinking of a commercial 

passenger/car ferry or excursion/cruise vessel in Lake Champlain. There are two passenger/car 

ferry routes in Chittenden County, both operated by the private Lake Champlain Transportation 

Company. The first route is a one-hour crossing from the waterfront in Burlington to Port Kent, 

New York. Serving primarily tourists, it operates from Memorial Day weekend through mid-

October. The second route is a 20-minute crossing from the terminus of Ferry Road in Charlotte 

to Essex, New York. It operates year-round and serves primarily commuting workers. An incident 

with a Lake Champlain Transportation Company ferry occurred in Grand Isle in January 2009. A 

ferry hit a dock, damaging the dock and causing three injuries, although none were serious. An 

event of this sort in the more crowded Burlington harbor would likely cause significantly more 

damage, but the risk of this has not been evaluated. 

 

Several companies, all operating from the Burlington waterfront, operate excursion or cruise 

vessels during the tourist season. The Lake Champlain Transportation Company operates the 

vessel, Northern Lights, capable of accommodating up to 150 guests. Lake Champlain 

Shorelines Cruises operates the 500-passenger vessel, The Spirit of Ethan Allen III. The 

Whistling Man Schooner Company operates a 17-passenger sailing sloop, the Friendship. No 

data concerning the likelihood of such vessels grounding or sinking was available. 

Collision, grounding, or sinking of small, non-commercial watercraft can also occur and cause 

loss of life. Response to these maritime incidents is the responsibility of the U.S. Coast Guard.  

Rail Transportation Incident 

The potential crash of a freight or passenger train is another hazard worth consideration. Two 

rail lines transit the county, the New England Central Railroad and Vermont Railway. Both lines 

rely on freight traffic for their primary income. Serious rail accidents in Vermont are rare. The 

worst train disaster in Chittenden County in recent memory took place in 1984, when a train 

derailment in Williston resulted in five deaths and over 200 injuries. Emergency response in that 

incident was hindered by the lack of road access to the accident site. Local officials have some 

concern over the status of rail infrastructure, as erosion undermining tracks caused a freight train 

derailment in Middlebury (in neighboring Addison County) in 2007. In that incident, concerns 

about hazardous materials resulted in parts of Middlebury being evacuated. Burlington officials 

note that almost all of the fuel oil delivered to Chittenden County arrives by rail and is off-loaded 

along the Burlington waterfront. A rail incident that halts fuel oil delivery, even for a few days, 

would affect the ability of residences and businesses to maintain heat and hot water. 

New England Central Railroad originates in East Alburg near the Canadian border and then 

proceeds through Swanton and St. Albans in Franklin County before it heads south through 

Milton and Colchester and then continues southwest to a station in Essex Junction wherein the 

line heads due east along the Winooski River through Williston, Richmond and Bolton and 
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thence to Montpelier and White River Junction, and then south along the Vermont/New 

Hampshire border. The Railroad also operates the short “Winooski subdivision” line from Essex 

Junction into the Burlington yard of the Vermont Railway. The primary commodities carried by 

this line in recent years are lumber, paper and steel.  

New England Central Railroad operates its entire line on land owned by one of the largest 

railroads in North America, Canadian National, which also owns the line between East Alburg 

and Montreal. The Railroad also hosts Amtrak passenger service, the Vermonter, which runs 

once a day, southbound in the morning and northbound in the afternoon between St. Albans, 

New York City’s Penn Station and Union Station in Washington, D.C.  

Vermont Railway originates in Burlington and heads due south through South Burlington, 

Shelburne and Charlotte in a corridor located between the shore of Lake Champlain and U.S. 

Route 7. The line continues down to Middlebury, then to Rutland and terminates in Hoosick 

Junction, New York. A new Amtrak passenger service from Burlington to New York City, an 

extension of the Ethan Allen Express, will start in July 2022. 

The risk of a hazardous material spill as a result of a railway accident has not been evaluated 

but is of concern to officials in towns along the railroad right-of-way. One comment was received 

in the summer of 2016 on the 2017 draft MJAHMP regarding rail operations. The commentor 

expressed concerns noting that “… reflecting on the tragic Lac-Megantic incident, it would also 

seem appropriate that the Plan should acknowledge the full range of hazards and impacts that 

could be associated with a derailment, especially if near the Lake Champlain 

waterfront in Burlington” asking for example, “would the water supply for the City of Burlington 

and the Champlain Water District potentially be affected? For how long?” The comments also 

recommended exploration of:  

• Preparedness steps ….to systematically identify and reduce the potential for railroad 

incident hazards? 

• What suitable emergency responses and mitigation plans …should be developed? 

• What plans should be developed for emergency spill containment and cleanup, 

especially on the Lake and waterways? 

 

It should be noted that preparedness, response and recovery are the Emergency Management 

functions by which this hazard is primarily addressed by municipalities. Most importantly, is that 

municipalities and the state have no authority over rail operations. By operation of federal law as 

set forth in the Interstate Commerce Commission Termination Act (49 U.S.C. §10101 et seq.) 

the United States Congress has granted regulatory authority of railroads to the U.S. agency 

known as the Surface Transportation Board (the “STB”). Railroad operations and safety are 

regulated by the Federal Railroad Administration (the “FRA”). While there have been one or two 

trainings regarding rail operations and incidents, there are no continuing education efforts. 

CCRPC has encouraged Vermont Emergency Management and other relevant entities to 

provide, 1) ongoing opportunities for emergency response training, and 2) funding for the 
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appropriate emergency response equipment and materials for the communities along these 

routes. 

 

Road Transportation Incident  
 
The most common form of transportation incident or accident is an automotive accident. The 

Vermont Agency of Transportation has identified the following High Crash Locations (HCLs) in 

Chittenden County. The listing here of HCLs is mostly intersections, though the report also lists 

numerous sections of road with high accident rates. They are not included here because they 

are identified in the report by mileage, which makes colloquially describing their locations 

difficult. These road segments are identified in the municipal annexes. 

 

Table 4.10.4: High crash locations in Chittenden County, 2012-2016208 

 
Route System Town  Mileage Crashes  ($/Accident/1.) 

US-2, I-89 Minor Arterial (u) Colchester 
1.830 - 
2.030 

31 $49,748 

US-2, I-89 Principal Arterial (u) Colchester 
2.040 - 
2.150 

14 $50,707 

US-2, S 
PROSPECT ST., 
BURLINGTON, 

<T0000> 

Principal Arterial 
(u)/Urban Collector 

(u) 
Burlington 

0.220 - 
0.240 

72 $21,264 

US-2, DORSET 
ST., SOUTH 

BURLINGTON 
 

Principal Arterial 
(u)/Urban Collector 

(u) 
 

South Burlington  
0.490 - 
0.500 

86 $16,949 

US-2, WHITE ST., 
SOUTH 

BURLINGTON 

Principal Arterial 
(u)/Urban Collector 

(u) 
South Burlington  

0.860 - 
0.880 

46 $18,013 

US-2, PATCHEN 
ROAD, SOUTH 

BURLINGTON, VT-
116 

Principal Arterial 
(u)/Urban Collector 

(u) 
 

South Burlington  
0.990 - 
1.010 

75 $21,167 

US-2, VT-2A  
 

Principal Arterial 
(u)/Minor Arterial (u) 

Williston  
1.420 - 
1.440 

71 $25,303 

US-2, I-89  Major Collector (r)  Richmond  
1.100 - 
1.180 

12 $45,350 

US-2, FAS 0209  Major Collector (r)  Richmond  
2.690 - 
2.770 

27 $11,300 

VT-2A, I-89  Minor Arterial (u)  Williston  
2.880 - 
2.960 

21 $26,543 

VT-2A, MARSHALL 
AVE., 

WILLISTON 

Principal Arterial 
(u)/Urban Collector 

(u) 
Williston  

3.320 - 
3.340 

61 $17,813 

 
208 Source: Vermont Agency of Transportation http://vtrans.vermont.gov/docs/highway-research  

 

http://vtrans.vermont.gov/docs/highway-research
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Route System Town  Mileage Crashes  ($/Accident/1.) 

VT-2A, 
INDUSTRIAL AVE., 

WILLISTON, MT. 
VIEW ROAD, 
WILLISTON 

Minor Arterial 
(u)/Urban 

Collector (u) 
 

Williston  
4.780 - 
4.800 

22,420 
38 $26,116 

US-7, <0189>, 
SWIFT ST., 

SOUTH 
BURLINGTON 

Principal Arterial 
(u)/Urban Collector 

(u) 
 

South 
Burlington/Burlington 

 

1.720 - 
0.010 

60 $12,587 

US-7, MAIN ST., 
BURLINGTON, 

US-2 
Principal Arterial (u)  Burlington  

2.110 - 
2.130 

65 $22,337 

US-7, PEARL ST., 
BURLINGTON 

 

Principal Arterial 
(u)/Minor Arterial (u) 

Burlington  
2.420 - 
2.440 

57 $29,502 

US-7, 
BURLINGTON 

(ALTERNATE US-
7) 
 

Principal Arterial (u) 
Burlington 3.050 - 

3.070 
Burlington  

3.050 - 
3.070 

27 $26,015 

7US-7, W. ALLEN 
ST., 

WINOOSKI CITY, 
VT-15, E. 

CANAL ST., 
WINOOS, W. 
CENTER ST., 

WINOO, <T0000> 

Principal Arterial 
(u)/Minor Arterial (u) 

Winooski City  
0.040 - 
0.230 

163 $18,000 

US-7, E SPRING 
ST., 

WINOOSKI CITY, 
W SPRING 

ST., WINOOSKI 
CITY  

Principal Arterial 
(u)/Urban Collector 

(u) 
 

Winooski City  
0.430 - 
0.450 

38 $38,900 

US-7, VT-2A  
 

Principal Arterial 
(u)/Minor Arterial (u) 

Colchester  
3.580 - 
3.650 

37 $28,908 

VT-15, EAST ST., 
WINOOSKI CITY  

 

Principal Arterial 
(u)/Urban Collector 

(u) 
Winooski City  

0.190 - 
0.210 

26 $42,296 

VT-15, DION ST., 
WINOOSKI 

CITY 

Principal Arterial 
(u)/Urban Collector 

(u) 
Winooski City  

0.570 - 
0.590 

30 $27,117 

VT-15, I-89  Principal Arterial (u)  Winooski City  
0.700 - 
0.720 

36 $33,372 

RD., ESSEX 
JUNCTION 
VILLAGE 

Principal Arterial 
(u)/Urban Collector 

(u) 
Essex  

0.510 - 
0.660 

84 $19,056 

VT-15, WEST ST. 
EXT., ESSEX 
JUNCTION 
VILLAGE 

 

Principal Arterial 
(u)/Urban Collector 

(u) 
Essex  

0.960 - 
1.080 

43 $26,451 
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Route System Town  Mileage Crashes  ($/Accident/1.) 

VT-15, OLD 
STAGE RD., 

ESSEX 
 

 
Principal Arterial 

(u)/Urban Collector 
(u) 

Essex  
4.070 - 
4.170 

31 $29,826 

VT-116, FAS 0210  
 

Minor Arterial 
(r)/Major 

Collector (r) 
Hinesburg  

5.410 - 
5.510 

35 $41,266 

VT-116, 
CHEESEFACTORY 

RD., SOUTH 
BURLINGTON 

Principal Arterial 
(u)/Urban Collector 

(u) 
 

South Burlington  
0.160 - 
0.320 

14 $52,321 

VT-117, FAS 0213  
Minor Arterial 

(r)/Major 
Collector (r) 

Richmond  
0.650 - 
0.750 

15 $16,447 

BURLINGTON 
(ALTERNATE 

US-7), MAIN ST., 
BURLINGTON 

Principal Arterial (u)  Burlington  
0.990 - 
1.010 

98 $20,311 

BURLINGTON 
(ALTERNATE 

US-7), PEARL ST., 
BURLINGTON 

Principal Arterial 
(u)/Minor Arterial (u) 

 
Burlington  

1.310 - 
1.330 

17,100 
61 $28,308 

BURLINGTON 
(ALTERNATE 

US-7), NORTH ST., 
BURLINGTON 

Principal Arterial 
(u)/Urban Collector 

(u) 
 

Burlington  
1.620 - 
1.640 

19 $23,489 

SO. BURLINGTON 
(FAP 121-1 

KENNEDY DRIVE), 
DORSET 

ST., SOUTH 
BURLINGTON, I-89 

Minor Arterial 
(u)/Urban 

Collector (u) 
 

South Burlington  
0.000 - 
0.010 

40 $13,230 

COLCHESTER 
AVE., 

BURLINGTON, 
BARRETT ST., 
BURLINGTON 

 
Minor Arterial 

(u)/Urban 
Collector (u) 

 

Burlington 0.990 - 
1.010 

0.990 - 
1.010 

34 $71,312 

BATTERY ST., 
BURLINGTON, 

MAIN ST. 
Principal Arterial (u)  Burlington  

0.220 - 
0.240 

45 $25,276 

VT. 127 BELTLINE, 
BURLINGTON, 

<5009> 

Freeway/Expressway 
(u)  

Burlington  
1.340 - 
1.500 

5 $110,720 

COLCHESTER 
AVE., 

BURLINGTON, 
EAST AVE., 

BURLINGTON 

Minor Arterial (u)  Burlington  
0.430 - 
0.450 

44 $27,091 

MAIN ST., 
BURLINGTON, ST. 

PAUL ST., 
BURLINGTON 

Principal Arterial 
(u)/Urban Collector  

Burlington  
0.250 - 
0.270 

39 $25,156 
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Route System Town  Mileage Crashes  ($/Accident/1.) 

MAIN ST., 
BURLINGTON, S 

UNION ST., 
BURLINGTON 

Principal Arterial (u)  Burlington  
0.520 - 
0.540 

37 $30,689 

NORTH AVE., 
BURLINGTON, 

NORTH ST., 
BURLINGTON 

Minor Arterial 
(u)/Urban 

Collector (u) 
 

Burlington  
0.180 - 
0.200 

20 $27,305 

NORTH ST., 
BURLINGTON, N 
CHAMPLAIN ST., 

BURLINGTON 
 

Principal Arterial 
(u)/Urban Collector 

(u) 
Burlington  

0.220 - 
0.240  

21 $30,219 

N UNION ST., 
BURLINGTON, S 

UNION ST., 
BURLINGTON, 

<T0000> 

Principal Arterial (u)  Burlington  
0.000 - 
0.010 

19 $32,211 

N UNION ST., 
BURLINGTON, 

NORTH ST., 
BURLINGTON 

Principal Arterial 
(u)/Urban Collector 

(u) 
 

Burlington  
0.300 - 
0.320 

15 $11,300 

PARK ST., 
BURLINGTON, 

NORTH ST., 
BURLINGTON 

 

 
Principal Arterial 

(u)/Urban Collector 
(u) 

 

Burlington  
0.280 - 
0.300 

19 $28,147 

PEARL ST., 
BURLINGTON, 

<T0000>, S 
PROSPECT ST., 
BURLINGTON, 
COLCHESTER 

AVE., 
BURLINGTON 

 

Minor Arterial 
(u)/Urban 

Collector (u) 
 

Burlington  
0.930 - 
0.940 

43 $33,633 

PATCHEN ROAD, 
SOUTH 

BURLINGTON, 
WHITE ST., 

SOUTH 
BURLINGTON 

 

Urban Collector (u)  South Burlington  
0.080 - 
0.100 

34 $18,444 

SUSIE WILSON 
RD., ESSEX, 

KELLOGG ROAD, 
ESSEX 

 

Urban Collector (u)  Essex  
0.480 - 
0.500 

63 $18,652 

VT. 127 TH, 
COLCHESTER, E. 
LAKESHORE DR., 

COLCHESTER 

Minor Arterial 
(u)/Urban 

Collector (u) 
 

Colchester  
3.170 - 
3.250 

26 $20,208 
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Road Infrastructure Failure 

Another form of transportation incident is road infrastructure failure. The flooding in 1927 washed 

out many of the bridges in the county, and significant flooding could have similarly devastating 

impacts on road infrastructure now. The Winooski River essentially bisects Chittenden County, 

stretching for approximately 40 miles, forming the town line between several towns and passing 

through others. There are only eight bridges on public roads crossing the Winooski River, and 

the incapacitation of even one could create lengthy detours and problems for emergency 

responders.  

The Bridge Street bridge over the Winooski River in Richmond was found to be structurally 

deficient in 2007 and restricted to single-lane traffic and was closed briefly in the fall of 2008 to 

all but pedestrians and bicycles. Though the bridge was repaired in spring 2009, the six-week 

closure forced all automotive traffic to take an approximately eight mile detour. The bridge 

closure also had a significant negative impact on local emergency response capability and 

businesses in downtown Richmond. While the likelihood of a catastrophic bridge failure has not 

been evaluated for Chittenden County, the situation in Richmond has shown that even a non-

catastrophic bridge closure can have a large impact on the community. 

Another bridge that closes periodically due to natural hazards is the North Williston Road bridge 

over the Winooski River between Essex and Williston. During high water and flood events the 

roads leading to the bridge span itself become inundated and must be closed by the respective 

Town police departments. Closures typically only last a day or two but some commuter and truck 

traffic is impacted. 

The Vermont Agency of Transportation regularly inspects bridges. In terms of vulnerabilities to 

natural disasters bridges are most susceptible to damage or failure from floods and fluvial 

erosion. One mechanism to assess potential vulnerability is to assess potential damage from 

“scouring” or aggradation and degradation of the river bed due to erosion. In addition to 

examining decking, load and other features of a bridge, the inspection also assigns a “Scour 

Critical” rating. Bridges receiving a score of 3 or lower are considered Scour Critical. Only a few 

bridges have received this rating and are noted in the appropriate municipal annex.  

 
Non-Profiled Hazards 
 
Air Pollution 
 
A less visible but long-term concern is air pollution. The U.S. Environmental Protection Agency 

(EPA) sets nationwide air quality standards for ozone, sulfur dioxide, carbon monoxide, nitrogen 

dioxide, particulate matter, and lead. Chittenden County’s air complies with these federal quality 

standards. Particulates and ozone are the two pollutants of most concern in Chittenden County. 

Most of the measured pollutants, including ozone, are generated predominantly by motor 

vehicles and out-of-state sources. Some of these include pollution from coal-burning power 
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plants located in the Midwest. Scientists believe that acid rain is caused by the emissions from 

these power plants. 

 

According to the 2013 ECOS Plan, air quality in Chittenden County is generally quite good. For 

example, recent statistics show: For particular matter, the EPA’s current standard is 12 

micrograms per meter. In 2003, (when the standard was 15.0) the county’s test results showed 

9.5 micrograms but has steadily decreased to 6.8 micrograms by 2015. For ozone matter, the 

EPA standard is 0.075 micrograms per meter. In 2003 (when the standard was 0.080), the 

county’s test results showed 0.078 micrograms but has steadily decreased to 0.062 micrograms 

by 2015. 
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SECTION 4.11: SOCIETAL HAZARDS 

 
The following discussion of societal hazards is based upon qualitative information from 

discussions with Chittenden County law enforcement professionals as well as quantitative data 

from the Federal Bureau of Investigation. 

Table 4.11.1: Societal Hazard Profile Summaries 

Hazard 
 

Is Location data 
available? 

Are Extent data 
available? 

Is Impact data 
available? 

Crime 
 

County-wide. 
Significant incidents 
could happen 
anywhere. 

Data collection is not 
standardized across all 
municipalities.  

Significant socio-
economic impacts. 

Civil Disturbance 
 

County-wide. 
Significant incidents 
can happen 
anywhere. 

No formal damage has 
been documented to 
date. 

No formal damage has 
been documented to 
date. 

Terrorism 
 

The FBI does not 
share a list of 
potential targets. 

Unknown but assumed 
to be significant if 
incident occurs. 
Additional information 
on cyber-attack 
provided. 

Unknown but assumed 
to be significant if 
incident occurs. 
Additional information 
on cyber-attack 
provided.  

Economic Recession 
 

County-wide. Historic data on 
unemployment levels & 
poverty rates. 

Longer lasting impacts 
hard to measure below 
county level. 

Key Employer Loss 
 

Depending upon type 
of employer. 

No formal database of 
damages. 

No formal database of 
key employer loss is 
maintained. 

 

Crime  
 
Hazard Description 
 
Compared to previous mitigation plans, this 2017 Plan will not attempt to go into detail on crime 

statistics. It should first be noted that preparedness, response and Recovery are the Emergency 

Management functions by which this hazard is primarily addressed by municipalities. 

Additionally, there is no regional police authority. However, municipal police departments, the 

Chittenden County Sheriffs and the Vermont State Police cooperate frequently with each other 

as needed on discrete issues. For example, in 1992, law enforcement agencies, the State’s 

Attorney and social service organizations formed the Chittenden Unit for Special Investigations 

or CUSI.209  

 
209 Chittenden Unit for Special Investigations website, http://cusi-vt.org 

http://cusi-vt.org/


2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan       September 2022    

304 
 

The Chittenden Unit for Special Investigations (CUSI) is a multi-agency task force providing 

criminal investigative services in response to reports of sexual assault, other serious sexual 

offenses and serious child abuse and neglect. As a collaborative unit, CUSI works in conjunction 

with the towns and local police agencies within the borders of Chittenden County, as well as with 

prosecutorial entities, medical experts, the Department for Children and Families, and Victim’s 

Advocate groups to better investigate, prosecute, and intervene in situations of abuse. CUSI 

operates on a referral process and receives reports of sexual offenses or serious child abuse 

and neglect from partners throughout the state. In promoting professional collaboration among 

law enforcement agencies and victim care providers, CUSI prioritizes the multi-faceted needs of 

a child or adult victim. Within the community, CUSI promotes education, advocacy and 

awareness regarding the prevention of abuse at all levels. The Unit strives to perform its mission 

lawfully and with intelligence, dedication, fairness, compassion, and competence while insuring 

special sensitivity to the needs of victims. 

Extent 

The extent of the damage of an active criminal attack can be measured by the number of 

casualties. In 2019, the highest number of casualties for a single incident was 45 (23 killed 

and 22 wounded) at the Cielo Vista Walmart Supercenter in El Paso, Texas. The second 

highest number of casualties was 36 (9 killed and 27 wounded) at the Oregon Historic 

District in Dayton, Ohio. More recently, law enforcement agencies have been working together 

with the CCRPC to explore the development of regional dispatch services and addressing the 

abuse of opioids in the county. Crime statistics for the Vermont State Police are primarily for 

crimes occurring in towns without municipal police departments, namely: Westford, Underhill, 

Bolton, Huntington, Buels Gore and Charlotte; however, the available data incidents in these 

towns were not available. 

 
Table 4.11.2: 2019 Crime Statistics, Chittenden County210 

 

Agency Name Population Volent Crime 
Property 

Crime 

Burlington 42,958 174 1110 

So. Burlington 19,687 22 687 

Essex 22,213 19 286 

Winooski 7,346 23 128 

 
210 US Dept. of Justice, Federal Bureau of Investigation, Uniform Crime Reporting Statistics 
https:crime-in-the-us/2019/tables/table-8/table-8-state-us/Vermont.us  
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Agency Name Population Volent Crime 
Property 

Crime 

Colchester 17,548 26 234 

Milton 11,064 11 117 

Shelburne 7857 1 110 

Richmond 4,178 1 13 

Williston 10,026 8 205 

University of VT. 15,629 3 93 

Hinesburg 4601 5 23 

2019 County Total 163,107 293 3006 

2015 County Totals 161,295 189 3249 

 
 

It is interesting to note that volent crime has increased and property crimes have decreased over 

the four years from 2015 through 2019.  

 

Table 4.11.3: 2019 Crime Rates per Capita, Chittenden County, 2010 - 2019211 
 

 2010 2011 2012 2013 2014 2015 2019 

Violent Crime Rate Per 
Capita 

0.0015 0.0019 0.0015 0.0012 0.0009 0.0012 0.0015 

Property Crime Rate 
Per Capita 

0.0302 0.0302 0.0305 0.0256 0.0204 0.0213 0.0302 

 
Previous Occurrences 

The CCRPC along with its municipalities feel that including a discussion of crime, especially 

crime related to drug addiction, in this Plan is appropriate due to its role in worsening 

significant societal impacts. An April 2016 report by the Vermont Association for Mental Health 

and Addiction Recovery, “The Scope of the Opiate Crisis in Vermont” provides a useful overview 

of the issue at hand.  

 

History  
 
OxyContin and other prescription opiates:  

 
211 US Dept. of Justice, Federal Bureau of Investigation, Uniform Crime Reporting Statistics 
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• In the late 2000s, the opiate of choice was OxyContin: more people were prosecuted in 

federal court in Vermont in 2010 for illicit trafficking in prescription opiates than for any 

other drug, including marijuana, heroin and cocaine. 

• Vermont ranked second in the country in per-capita admissions for treatment for 

addiction to prescription opiates. 

• The number of Vermonters seeking treatment for opiate addiction in 2010 was up 21 

percent from 2008 and up 300 percent from 2005.  

Heroin 

 

• To combat abuse of prescription opiates, OxyContin’s delivery system and regulation 

was redesigned in 2010, making it highly resistant to being crushed for the purposes of 

getting a high, and making it far more expensive. However, this made things worse, as 

users simply switched to heroin, which is more dangerous, as it is unregulated, but is 

also only 1/8 as expensive as OxyContin.  

• There are claims that heroin is easier to find than marijuana in many parts of Vermont.  

• In 2014, the state treated 2,258 people for heroin use, a 64 percent increase over 2013 

and more than three times the 623 people treated in 2010.  

 

Statistics  
 
Deaths  
 

• In 2013, the number of people who have died from heroin overdoses nearly doubled from 
2012.  

• More than 50 Vermonters die every year from opioid poisoning. 
 

Reporting 

 

• Since 2000, Vermont has seen an increase of more than 770 percent in people seeking 

treatment for opiate addictions, up to 4,300 people in 2012.  

• For people receiving heroin treatment specifically, there was an over 250 percent 

increase in Vermont between 2000 and 2014, the greatest increase being a nearly 40 

percent spike in just 2013.  

• Rutland also has the highest rate of pregnant women with opiate addiction in the United 

States.  

 

Crime and Prosecution  

 

In 2013, there were twice as many federal indictments against heroin dealers than in the 

prior two years, and over five times as many as had been obtained in 2010. Close to 80 

percent of the state's inmates "are either addicted or in prison because of their addiction.  

 



2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan       September 2022    

307 
 

Motivations in the Current Heroin Crisis  

 

• Profits for dealers - Vermont attracts heroin dealers for its high profit margins – a dealer 

can buy heroin in Springfield, Massachusetts, for as little as $6 a bag and sell it in 

Vermont for $30, and they do, for $2 million in heroin is trafficked every week in Vermont.  

• Convenience for dealers - The state has convenient highways that feed directly into big 

cities such as Montreal, Boston, New York and Philadelphia, so dealers can easily travel 

a few hours on the interstate to Vermont and sell drugs at a price 500 percent higher than 

in out-of-state major cities.  

Location 

The entire planning area is subject to this hazard. 

Future Probability 

The planning area could experience one incident in the next five years. 

Vulnerability 

The demand on services can be acute. An October 2015 report in a local newspaper, Seven 

Days, reported on the situation at the Chittenden Clinic located in South Burlington in the heart 

of the County: “There are nearly 300 people on the “active” waiting list for medication assisted 

treatment at the Chittenden Clinic, despite a doubling of the number of patients the clinic serves, 

according to Bob Bick, Howard Center CEO. In 2014, the clinic treated 441 patients; today 894 

patients receive treatment for opiate addiction at the clinic. More than half of the patients are 

injection heroin users.” Local police chiefs interviewed during the development of local AHMPs 

noted the crime fueled by the addiction crisis on one hand and the dealers looking to profit. 

These crimes include robbery, theft, prostitution and impacts to families and children.  

 

“To begin to better understand the nature of this crisis, regional entities have formed the 

Chittenden County Opioid Alliance. The Alliance is based on the premise that no one 

organization can reduce the burden of the opioid crisis in Chittenden County alone. The 

Alliance is made up of many dedicated people who come from different sectors of the 

community and have partnered together- local non-profit agencies, state and local 

government, business leaders and community members in Chittenden County.  

 

The organizational structure of the Alliance is based on a Collective Impact model, which 

enables successful collaboration with a variety of organizations that share a common 

agenda and outcomes. This model is based on the principle that there are key decision 

makers at the table to help guide and proliferate the work of the Alliance. These key 

decision makers comprise the Chittenden County Opioid Alliance Steering Committee.”  

 
The Committee has four Action Teams, working to develop strategies in four areas 

specific to the opioid crisis: 
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• Workforce Development  

• Community-Level Prevention 

• Treatment Access and Recovery Support  

o CommunityStat Rapid Intervention  
 

With funding from the various partners, CCRPC’s primary role is administrative and 

managerial. Funds provided to the CCRPC are used to retain a Project Director and a 

Data Manager. Their role is “to ensure that all current efforts to address the opioid issue 

work synergistically, and to aid in developing new and creative solutions to the problem 

that we all work on collectively.”212  

 

Civil Disturbance  
 

Hazard Description 
 

The term "civil disorder" is defined by 18 USCS § 232 as any public disturbance involving acts of 

violence by assemblages of three or more persons, which causes an immediate danger of or 

results in damage or injury to the property or person of any other individual. 

 
Location 

 

The incident can happen any place, but the main locations are around Federal, State, or Local 

Government Buildings as well as Police Stations depending on the intentions of the crowd.  

 

Extent 

 

Even though it is an angry group of people there are various levels of disturbance that can come 

out of a civil unrest. The least impact is if crowds gather to yell, scream, or protest an incident 

that has sparked the unrest and then move on by dispersing, either voluntarily or by request of 

authorities. The higher level of disturbance occurs when either a peaceful protest leads to violent 

or criminal acts, such as starting fires, breaking glass, and other vandalization of the community, 

or the initial intent of the crowd is to commit one of these acts of violence. The worst-case 

scenario can also lead to lives lost in both the crowd of angry citizens and those trying to keep 

the peace.  

 

Historical Occurrence 

 

CCRPC staff was unable to locate any systematically collected historical data on the 

occurrences of riots or other forms of civil disturbance. In completion of the 2011 version of the 

Plan, staff queried municipal officials about instances of such disturbances occurring at 

municipal events, places of assembly or entertainment or sporting events. Officials with the City 

of Burlington and the University of Vermont did mention prior incidents of dealing with unruly 

 
212 http://www.ecosproject.com/chittenden-county-opioid-alliance/alliance/ 

http://www.ecosproject.com/chittenden-county-opioid-alliance/alliance/
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crowds at local music venues and/or bars and clubs. A concern was also expressed by the City 

of South Burlington Fire Chief over the potential for civil disturbances at hotels or conference 

centers during a speech by, or appearance of, a politically controversial figure. 

 

In development of the 2017 Plan, some municipal staff again reaffirmed the potential for a 

disturbance due to a political event. Even though Burlington is a small city, it can attract high 

profile figures. In January 2016, Republican Party Presidential candidate Donald Trump held a 

rally at a downtown theater which attracted about 2,000 supporters and an accompanying crowd 

of 700, mostly protesters. Democratic Party Presidential candidate Bernie Sanders kicked off his 

campaign in May 2015 with a crowd estimated at 5,500. In the fall of 2011, the “Occupy Wall 

Street movement” camped in Burlington’s downtown City Hall Park. There have also been 

sporadic, smaller protests in 2016 against the expansion of Vermont Gas distribution lines with 

opponents staging a “sit-in” at Vermont Gas’s office in South Burlington and chaining themselves 

to construction equipment at sites in Essex and Williston. 

 

More recently, small, localized incidents of civil unrest, primarily in Burlington, have resulted in 

response primarily to incidents related to potential “use of force” police actions (protests in 2020 

in response to the Black Lives Matter movement), as well as actions taken by officials in 

response to COVID-19 restrictions closing businesses and other gathering places.  

 

Probability of Future Event 

 

Civil disturbances are sparked by many things, so predicting when or if this will occur again in 

any one location is not going to be completely accurate. There is always a chance it will happen 

but there is no guarantee that it will.  

 

Vulnerability and Impact 

 

Those who are near a crowd of angry citizens are more vulnerable than the people who view 

such incidents in the media. However, because such crowds may be mobile, they may move 

from one location to another. Those outside the gathering should maintain awareness and 

vigilance in how the groups shift direction. The impact will also vary depending on what is 

destroyed by the angry group and to what extent the group causes damage. Agitated groups are 

likely to use roadways in moving from one place to the next, so motorists should be aware of 

their environment. 

 

Several police departments in the county, including the University of Vermont’s police services, 

possess crowd-control gear and other mechanisms. The Vermont National Guard also has 

crowd control training and equipment. It should be noted that preparedness and response 

functions are the Emergency Management functions by which this hazard is primarily addressed. 

 

Terrorism 
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Hazard Description 

 

Regarding terrorism in Vermont, the 2018 Vermont State All-Hazards Mitigation Plan states: 

Terrorism and civil hazards include actions intentionally aimed at threatening lives and property. 

They may range from a single person on a shooting rampage to a cyber-attack that harms 

computer systems, to the organized use of weapons of mass destruction (WMD). WMD events 

could involve chemical, biological, explosive or radioactive weapons. The Vermont State Police 

conducted a risk/threat assessment of potential WMD attacks in 2000 that ranked potential 

targets by State Police district. At that time, no known or suspected terrorists had been identified 

as operating in Vermont. However, some in the U.S intelligence community believe that radical 

Islamist/extremist organizations may have small cells in Montreal and Toronto, not far from the 

U.S. border. In this regard, Vermont is considered a potential transit point for terrorist 

organizations operating out of Canada who may travel through the state to reach points to the 

south.  

 

Location 

 

Such weapons can be found in the storage facility used by the maker, or the user can transport 

the device to any public or private venue. Criminals or terrorists frequently make demands 

(financial or otherwise) in exchange for not using the weapon. 

 

Extent 

 

While radiological weapons are the deadliest form of this type of weapon, it is difficult to secure 

materials needed to create an effective device. It is easier to create a mix of chemicals and 

biological agents since many of these are of natural origin or can be stolen from known storage 

locations. However, using an effective concentration and combination of these mixtures requires 

expertise beyond the level of expertise of most persons.  

 

Historical Occurrence 

 

It should be noted that preparedness, response and recovery are the Emergency Management 

functions by which this hazard is primarily addressed. There was one significant incident of 

cyber-attack reported in Chittenden County. The University of Vermont Medical Center’s 

reported that it was a ransomware attack that downed the hospital’s online systems in October 

2020.213 The attackers left a link in a single folder on a network computer to contact the hackers. 

It presumably led to a ransom request — but hospital officials never opened the link to check. 

“We considered it for about five seconds,” said Doug Gentile, senior VP of network information 

technology. Ultimately, hospital leadership concluded that contacting the hackers or paying a 

ransom wouldn’t have saved time or effort. The perpetrators and methods of the attack were not 

revealed due to a pending investigation by the Federal Bureau of Investigation. 

 
213 Ransomware downed UVM Medical Center systems, but no payment made - VTDigger 

https://vtdigger.org/2020/10/29/uvm-health-network-investigating-apparent-cyberattack/
https://vtdigger.org/2020/12/22/ransomware-downed-uvm-medical-center-systems-but-no-payment-made/
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Other hospitals attributed attacks around the same period to Russian-speaking attackers using 

“Ryuk” malware. When UVM hospital IT staff realized their system had been breached they shut 

down the internet and health records system to prevent further infiltration.  

The attack also downed the phone system, cut off access to staff emails and medical records, 

and slowed the hospital’s ability to track appointments and scheduling. Within hours, hospital 

staff conducted a scan of the system and found a folder with a link to a website with instructions 

to contact the attackers. Ultimately, they never went to the site to get the message, and never 

had direct communication with the attackers.  

In the weeks after the incident, UVM Medical Center furloughed and reassigned more than 300 

employees. The estimated cost of the attack and subsequent recovery was about $1.5 million a 

day in lost revenue and expenses. 

 

Probability of Future Events 

 

There is always a possibility that a terrorist attack of some type could happen; however, given 

the time it takes to plan, develop and implement such an incident, and the in the absence of 

high-risk targets, makes it less likely at this time. Although the overall terrorist threat is fairly low 

in Vermont, the most probable form of terrorism is expected to be in the form of a conventional 

bombing, hijacking, kidnapping, or shooting incident. A Weapons of Mass Destruction (WMD) 

attack in Vermont is considered a low probability; however, it is recognized as having the 

potential for catastrophic consequences. Many state agencies and departments have created 

internal protocols outlining their actions in a terrorism incident, and the Governor has established 

the State of Vermont Terrorism Task Force to create the statewide plan to deal with terrorism. 

 

Vulnerability and Impact 

 

Those most vulnerable would be near the area of impact at the time of detonation. People are 

best protected by immediately seeking shelter, although weapon components may remain in the 

atmosphere for hours, days, or longer. The impact varies depending on the type of WMD; 

whether the device was chemical, biological, or radiological; and whether there is an available 

antidote. 

 

Although the chances of a terrorist incident occurring in Chittenden County are low, the county 

contains numerous critical facilities that could be considered potential targets of terrorism. These 

include local, state, and federal government buildings, military installations, transportation hubs, 

large employers, health care facilities, schools and universities, churches and synagogues, 

major shopping areas, and public gathering places. The Vermont Homeland Security unit of the 

Department of Public Safety maintains a specific list of possible terrorism targets. 

 

Nonetheless, additional analysis of the potential threat from terrorism is ongoing, due to the 

https://vtdigger.org/2020/11/10/cyberattack-struck-the-nervous-system-of-uvmmc/
https://vtdigger.org/2020/11/09/300-workers-reassigned-or-furloughed-at-uvm-medical-center-due-to-cyberattack/
https://vtdigger.org/2020/11/09/300-workers-reassigned-or-furloughed-at-uvm-medical-center-due-to-cyberattack/
https://vtdigger.org/2020/12/08/cyberattack-cost-uvm-medical-center-1-5-million-a-day/
https://vtdigger.org/2020/12/08/cyberattack-cost-uvm-medical-center-1-5-million-a-day/
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actual use of hijacked aircraft as flying bombs and biological weapons (anthrax in letters) in 

September and October 2001.  

 

A vulnerability analysis was completed by the Vermont DEC Dam Safety Section (11/1/01) on 

the potential of an intentional breach of dams that normally hold back at least 1,000 acre-feet of 

water. This study identified 15 sites where security could be focused. Vulnerability studies have 

resulted in security upgrades to Vermont Yankee, the State Buildings Department, and 

Burlington International Airport.  

 

Vermont has a Terrorism Task Force and Homeland Security (DHS) Unit that monitor potential 

threats and acts of terrorism to better anticipate, prevent or respond to incidents. 

 

 Economic Recession 
 
The United States formally entered a recession in December 2007, which dramatically 

accelerated in September 2008. While Vermont was not among the states hardest hit by the 

recession, the state, including Chittenden County, certainly felt the effects of the downturn. 

According to the Vermont Department of Labor, unemployment in Vermont increased by 2.6 

percent to 6.7 percent between January 2008 and January 2010 and was above 7 percent for 

much of 2009. 

The State of Vermont faced severe budget cutbacks, and most municipalities in Chittenden 

County cut spending in the face of reduced tax revenue. Consumer and business spending was 

also reduced, and activity slowed in most sectors of the economy, particularly construction. The 

Economic Base Analysis in the 2013 ECOS Plan states that between 2000 and 2010 the county 

saw a net decrease in jobs by 2,263 largely coming from the private sector.  

Fortunately, jobs in the County have recovered strongly since the end of the 2007-2008 

recession. Data cited in the 2016 ECOS Plan indicates that employment has grown rapidly in 

recent years. In 2005, there were 94,799 jobs. This dropped to 92,708 in 2009 but has expanded 

dramatically since then and stood at 101,260 in 2015.  

As of the 2020 U.S. Census, total county employment was at 88,025, a significant drop since 

2015. More recent statistics illustrate the long-term impact that the COVID-19 pandemic has had 

on jobs and employment in the county.  In March 2021, there were 89,203 employed in 

Chittenden County, with an unemployment rate of 3.6 percent. By March 2022, the numbers 

began to show some recovery from the impacts of COVID-19 on jobs in early 2020, with the 

number employed having increased to 92,572, and an unemployment rate of 1.6 percent. 
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Figure 4.11.1. Unemployment Rate in Chittenden County, 2015-2022214 

 
Key Employer Loss 
 

For the purposes of this Plan, a key employer loss was defined as severe job layoffs or closure 

of a key employer in a given municipality. The loss of a major employer could cause dramatically 

increased unemployment, reduce property values due to out-migration of terminated employees, 

and cause layoffs or facility closures at businesses dependent upon the key employer and its 

employees.  

The closure of the Saputo Cheese Factory as a result of fire in 2008 met this definition. The 

factory, which employed roughly 80 people, was the third largest employer in the town of 

Hinesburg. As a result of the closure, Hinesburg experienced a significant revenue loss, both 

from the factory itself and the affected employees. The site has since been redeveloped. The  

Global Foundries operates a facility, purchased from IBM, in Essex Junction and Williston that, 

employs roughly 3,000 people today down from around 6,000-8,000 when IBM operated the 

plant in the early 2000s. Major employers include: 

Table 4.11.: Major Employers in Chittenden County, 2015-2016215 
 

Name Location Primary Business Employees 

UVM Medical Center Burlington Physicians & Surgeons 7351 

IBM (Global Foundries) Essex Junction 
Computers-Electronic-

Manufacturers 
4000 

University Of Vermont Burlington 
Universities & Colleges 

Academic 
3446 

People's United Bank Burlington Banks 1000 

DEALER.COM Burlington Website Hosting 838 

 
214 Vermont Department of Labor, March 2022 Report. 
215 Vermont Business Directory, 2015/2016 
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Name Location Primary Business Employees 

Ben & Jerry's Homemade Inc 
South 

Burlington 
Ice Cream Parlors 735 

GE Healthcare 
South 

Burlington 
Computer Services 700 

Green Mountain Power Corp Colchester Electric Contractors 605 

St Michaels College Colchester 
Universities & Colleges 

Academic 
470 

Burton Snowboards Mfg Ctr Burlington Manufacturers 375 

Champlain College Burlington 
Universities & Colleges 

Academic 
310 

PC Construction Co 
South 

Burlington 
General Contractors 276 

Note: Employee counts can include some positions located outside of Chittenden County and 
located in other locations within the County. 

 
In addition to having a diversity of major employers, the County also has a robust private sector. 

The 202 U.S. Census data reported a total of 4,467 employer establishments, with an annual 

payroll of $4,468,986. The highest total revenues were in the manufacturing field, retail sales, 

and health care and social assistance.  

 
Non-profiled Hazards 

 

Food Supply Crisis  

Some state and local officials have become concerned with the ability of local and regional food 

systems to adequately feed the population in the event of a fuel shortage or other emergency 

that disrupts inter- and intra-state food supply chains. South Burlington is the only municipality in 

Chittenden County that has comprehensively analyzed all the relevant issues and has developed 

a food security plan, which includes: calorie and food group needs for the forecasted population, 

current amounts produced of each food group, production surpluses and shortfalls relative to 

forecasted food group needs, potential for expanded production or new crops to meet forecasted 

needs, availability of resources required to meet food production needs (e.g., land, water, labor, 

animal feed, seeds, fertilizer, fuels to support food production and getting food to market, etc.).  

Such an analysis for the remaining municipalities is beyond the scope of this All-Hazards 

Mitigation Plan. 

A study conducted by the Intervale Center in Burlington compared current food consumption with 

production in Chittenden and surrounding counties. This study concluded that Chittenden County 

and the surrounding region produces more fruit (mostly apples) and dairy products than local 

demand requires, while additional production of meat (beef, pork, poultry, and associated feed 

grain), wheat, and vegetables would be required to meet current regional food demand. 
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 Overview and Purpose of Capability Assessment   

Assessing mitigation capabilities is an integral part of the mitigation planning process in which 

municipalities identify, review, and analyze current resources that can be used for reducing the 

impact of hazards on their communities216. Assessing capabilities identifies the framework that is 

in place, or should be in place, for the implementation of mitigation actions1.  

 

The capability assessment incorporates any new capabilities that have emerged in the past five 

years since the previous plan was adopted. This section provides a summary of the capabilities 

of Chittenden County planning participants. Detailed jurisdiction-specific assessments are in the 

jurisdiction annexes.  

 

Table 5.1: Capabilities Designed to Support Implementation of Hazard Mitigation 

Activities 

Capability  Relationship to Hazard Mitigation  

  

Flood Damage  

Prevention  

Ordinance  

• Tool used by municipalities to regulate the type of construction that 

occurs in the floodplain.  

• All NFIP communities must adopt and enforce a Flood Damage 

Prevention Ordinance.  

• The State of Vermont has developed a Model Flood Damage 

Prevention Ordinance for use by all participating NFIP communities.  

 
216 Federal Emergency Management Agency. (2016, September) State Hazard Mitigation Planning Key 

Topics Bulletins: Mitigation Capabilities. https://www.fema.gov/sites/default/files/2020-06/fema-

statemitigation-capabilities-planning-bulletin_09-26- 

2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,eff 
orts%20targeted%20for%20state-level%20and%20%20local%20planning.  

https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/2022%20Chittenden%20County%20All%20Hazard%20Multi-Jurisdictional%20Plan%20-%20All%20Sections/Base%20Plan%20Sections/Chittenden%20County%20Section%202%20-%20Planning%20Process/Archive/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250017
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/2022%20Chittenden%20County%20All%20Hazard%20Multi-Jurisdictional%20Plan%20-%20All%20Sections/Base%20Plan%20Sections/Chittenden%20County%20Section%202%20-%20Planning%20Process/Archive/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/2022%20Chittenden%20County%20All%20Hazard%20Multi-Jurisdictional%20Plan%20-%20All%20Sections/Base%20Plan%20Sections/Chittenden%20County%20Section%202%20-%20Planning%20Process/Archive/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250017
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://www.fema.gov/sites/default/files/2020
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
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Capability  Relationship to Hazard Mitigation  

• Each NFIP participating community in the planning area must 
maintain continued compliance with NFIP regulations.  

• The following steps will be taken by each participating community so 

it will meet or exceed NFIP minimum requirements:  

o Deny issuing municipal permits to build in a floodplain.  

o Inspect proposed development to ensure compliance with 

the local floodplain management ordinance  

o Maintain records of floodplain development.  

o Work with FEMA and local GIS experts to prepare, revise, 

and update flood maps.  

o Assist residents in obtaining information on flood hazards, 

floodplain map data, flood insurance and proper 

construction measures.  

Community Rating 

System (CRS)  

The goal of the CRS program is to reduce flood damages to insurable 

property, strengthen and support the insurance aspects of the NFIP, and 

encourage a comprehensive approach to floodplain management. Benefits 

of the CRS not only include lower flood insurance rates but also the 

following:   

• Citizens and property owners increase their knowledge of the risks 
associated with flood impacts and can evaluate their individual 
vulnerabilities and learn to take action to protect themselves and their 
property.  

• CRS floodplain management activities provide enhanced public safety, 

reduced damage to property and public infrastructure, and avoidance 
of economic disruption and loss.  

• Communities can evaluate the effectiveness of their flood programs 

against a nationally recognized benchmark.  
• Technical assistance in designing and implementing some activities is 

available to communities at no charge.   
• CRS communities have incentives to maintain and improve their flood 

programs over time.  
• The Town of Colchester is the only Chittenden County CRS community 

(Class 8 status), but the town is not participating in this MJAHMP 

Update planning process.  
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Capability  Relationship to Hazard Mitigation  

Storm Water 

Management  

Addresses flooding associated with storm water runoff and is typically 

focused on design and construction measures intended to reduce the 

impact of frequently occurring minor urban and suburban flooding, 

damages to road infrastructure (road base, ditches, culverts, etc.) and 

increased phosphorus pollution. Nine communities in Chittenden County 

are designated by the US EPA and Vermont DEC as MS-4 (Municipal 

Separate Storm Sewer Systems) permitees and therefore have formally 

adopted stormwater management plans. Other towns in the County, 

excepting Buels Gore, are subject to Vermont DEC's Municipal Roads 

General Permit which requires maintaining hydrologically connected 

segments of roads to a certain standard to minimize erosion and 

sedimentation. 

Zoning Ordinances  

Used by local governments to control when, where, and how local 

development is carried out. Ordinances are a community’s “policing” power 

to protect the public health, safety, and welfare. Such ordinances, often 

referred to as zoning bylaws or land development regulations, enable 

municipal governments to limit the type and density of development and 

serve as a powerful tool when applied in identified hazard areas.  

Subdivision 

Ordinances  

Regulates the development of housing, commercial, industrial, or other 

structures, including associated public infrastructure, when it is subdivided 

into buildable lots for sale or future development.  

Exposure of future development to natural hazards may be dramatically 

reduced by implementing a Subdivision Ordinance.  

Building Codes,  
Permitting and 

Inspections  

Building codes regulate construction standards and affect the type of 

permitting process required both before and after a disaster; and the 

enforcement of inspection protocols for hazard risks faced by a 

community. Under the 2014 VT Senate Bill 2378, all municipalities must 

enact the Uniform Building Codes unless they opted out prior to November 

30, 2014.  

Historic Preservation 

Plan  

A Historic Preservation Plan is intended to preserve community historic 

structures, sites, or districts. An often-overlooked aspect of the historic 

preservation plan is the assessment of buildings and sites located in areas 

subject to natural hazards and identifying effective ways to reduce future 

damages. This may involve retrofitting or relocation techniques that 

account for the need to protect buildings that do not meet current building 

standards or are within a historic district that cannot easily be relocated out 

of harm’s way. (Burlington, Shelburne, and Williston are participants in the  

Certified Local Government (CLG) Program established by the National  
Historic Preservation Act Amendments of 1980.)  

Hazard Mitigation 

Plan (HMP)  

The HMP is a community’s blueprint efforts to reduce the impact of natural 

and human-caused hazards on people and the built environment. HMP 

elements include a risk assessment, capability assessment, and a mitigation 

strategy. The Chittenden County participating communities who adopt this 

multi-jurisdictional AHMP will be considered as having developed an HMP.  
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Local Emergency 

Management Plan  

Outlines the responsibility and means by which resources are identified, 

assigned, and deployed during or following an emergency or disaster. Every 

spring, all towns participating in this MJAHMP update adopt an updated 

Local Emergency Management Plan.  

Continuity of 

Operations Plan  

A continuity of operations plan establishes a clear chain of command, line 

of succession, delegation of authorities, and plans for backup or alternate 

emergency facilities in case of an extreme emergency or disaster.  

Comprehensive Plan  

A comprehensive plan (often called a “town plan” in Vermont) establishes 

the overall vision for a community and helps to guide municipal decision 

making related to growth and development.  

Economic 

Development Plan:  

An economic development plan serves as a road map for economic 

development decision making, based on the collection of statistical data, 

historical perspective, and human potential.  

  

Methodology  

  

Performing a Capability Assessment is a required step in developing a FEMA-approved hazard 

mitigation plan (HMP) This step includes reviewing community mechanisms that enable a 

community to implement hazard mitigation activities. Performing the Capability Assessment 

enables a jurisdiction to identify its regulatory, administrative, technical, and fiscal capacities and 

capabilities and consider how these tools can be used to further hazard mitigation and disaster 

resiliency goals.  

 

Resilience is the capacity of communities to survive, adapt, grow, and even transform when 

conditions require it in the face of stresses and shocks. Building resilience is about making 

communities better prepared to withstand hazard events and better able to bounce back quickly 

and emerge stronger from these events. Assessing mitigation capabilities is an essential step 

toward resilience. Building resilience cannot effectively occur unless there has been an honest 

assessment of a jurisdiction’s capabilities to plan, manage, and assign resources toward long 

term hazard risk reduction (FEMA). Mitigation capacity building is becoming more prominent and 

realistically achieved with the implementation of FEMA’s Building Resilient Infrastructure and 

Communities (BRIC) program starting in fiscal year 2020. This program, which replaced the Pre-

Disaster Mitigation (PDM) program, supports communities through capability and capacity 

building, encouraging innovation, promoting partnerships, enabling large projects, maintaining 

flexibility, and providing consistency.  

 

Conducting the Capability Assessment 

   

In order to gather the information necessary to update the capabilities assessment, 

municipalities reviewed legislative and departmental capabilities to identify resources, strengths, 

and gaps for implementing hazard mitigation efforts. The Consultant used information provided 

in the previous plan to populate a Capabilities Assessment Worksheet for each jurisdiction. 

Using this Worksheet, the municipalities were asked to review the information from the previous 
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plan and certify that all information previously provided was still current or provide updated 

information to the consultant noting any changes in capabilities that have occurred since the 

previous plan. Municipalities that had not previously performed a local capability assessment 

during the development of the previous plan were asked to do so during the plan update. Follow 

up telephone calls were made to participating municipalities to explain the purpose of the survey 

and help in completing it, if needed. Worksheet responses were used to update the capabilities 

section to reflect each jurisdiction’s assessment of their current capabilities.  

  

Planning and Regulatory Capabilities   

Chittenden County municipalities have several policies, programs, and capabilities, which help to 

prevent and minimize future damages resulting from hazards. These tools are valuable 

instruments in pre- and post-disaster mitigation as they facilitate the implementation of mitigation 

activities through the current legal and regulatory framework.  

 

Table 5.2.1a:  Planning and Regulatory Capabilities217  
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Jurisdiction  

Bolton  X - X X - - -  - X X 6 

Buels Gore X - X X - - X - X X 6 

Burlington  X - -  X - - X - X X 5 

Charlotte X - X X - - X - X X 6 

Essex X X X X - - X - X X 7 

Essex Junction  X -   - X - - X - - - 3 

Hinesburg X X X X - - X - X X 7 

Huntington  X X X X - X X X X X 9 

Jericho X X X X - X X - X X 8 

Milton - - - X - - X - X X 4 

Richmond X X   X - - X - X X 6 

St. George X - - X - - X - X X 5 

Shelburne X - - X - - X - X X 5 

South 
Burlington  

X X X X X X X 
- 

X X 9 

 
217 The checked box (X) indicates that the local government self-reported that the community has on 
record the applicable code, plan, ordinance, or program. This table includes the Chittenden County 
Regional Planning Commission (CCRPC) which produces several county-wide plans on a regular basis. 
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Type of Plan, 
Ordinance or 

Program  
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Jurisdiction  

Underhill X - - X - -  X - X X 5 

Westford X X X X - X X - X X 8 

Williston X X X X - X X - X X 8 

Winooski X -  X X - -  X - X X 5 

CCRPC X - X -  X X  - - - - 4 

 

Table 5.2.1b:  Planning and Regulatory Capabilities (Continued)  

Type of Plan, 
Ordinance or 

Program  

F
lo

o
d

p
la

in
 O

rd
in

a
n

c
e
  

N
a
tu

ra
l 
h

a
z
a
rd

 s
p

e
c
if

ic
 

o
rd

in
a
n

c
e
 (

s
to

rm
w

a
te

r,
 

s
te

e
p

 s
lo

p
e
, 
w

il
d

fi
re

) 

F
lo

o
d

 i
n

s
u

ra
n

c
e
 r

a
te

 

m
a
p

 

A
c
q

u
is

it
io

n
 o

f 
la

n
d

 f
o

r 

o
p

e
n

 s
p

a
c

e
 a

n
d

 p
u

b
li
c

 

re
c

re
a
ti

o
n

 u
s

e
s

 

B
u

il
d

in
g

 c
o

d
e

 

B
u

il
d

in
g

 C
o

d
e
 

E
ff

e
c
ti

v
e
n

e
s
s

 G
ra

d
in

g
 

S
c
h

e
d

u
le

 (
B

C
E

G
S

) 
S

c
o

re
 

F
ir

e
 D

e
p

a
rt

m
e
n

t 
IS

O
 

ra
ti

n
g

  

S
it

e
 P

la
n

 r
e
v
ie

w
 

re
q

u
ir

e
m

e
n

ts
 

O
th

e
r*

 

T
o

ta
ls

 

G
ra

n
d

 T
o

ta
ls

  

R
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Jurisdiction  

Bolton  X  X X -   - X X - 5 11 H 

Buels Gore   -     - X - X   - 2 8 L 

Burlington  X -   X - - - X X - 4 9 L 

Charlotte X -   X X - - X X - 5 11 H 

Essex X -   X - - - X X - 4 9 M 

Essex Junction  X -   X - - - X X - 4 7 L 

Hinesburg X -   X - - - X X - 4 11 H 

Huntington  X  X X X - - X X X 7 16 H 

Jericho X  X X X - - X X X 7 15 H 

Milton X    X - - - X X   4,3  8 L 

Richmond X  X X - - - X X X 6 12 H 

St. George X -   X - - - X X - 4 9 M 

Shelburne X -   X - - - X X - 4 9 M 

South 
Burlington  

X 
 

X X 
- 

X 
- 

X X X 7 16 H 

Underhill X -   X - - - X X - 4 9 M 

Westford X  X X X - - X X - 6 14 H 

Williston X  X X X - - X X - 6 14 H 
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Type of Plan, 
Ordinance or 
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Jurisdiction  

Winooski X -   X -  - - X X - 4 9 M 

 Scale: 8 or less Low (L); 9 Medium (M); 10 or more High (H) 

 
**Other special plans may include brownfields redevelopment, disaster recovery, Local Waterfront Redevelopment 
Plan, Climate Change Adaptation, etc.  
***There is no formal county government for Chittenden County or for any county in Vermont; however, regional 
planning commissions, may comment upon land development proposals that meet state thresholds identified in 
Vermont's Act 250. https://nrb.vermont.gov/act250-program  

 

 Administrative and Technical Capability   

The ability of a local government to develop and implement mitigation projects, policies, and 

programs is contingent upon its staff and resources. Administrative capability is determined by 

evaluating whether there are an adequate number of personnel to complete mitigation activities. 

Similarly, technical capability can be evaluated by assessing the level of knowledge and 

technical expertise of local government employees, such as personnel skilled in surveying and 

Geographic Information Systems (GIS). 
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Table 5.2:  Administrative and Technical Capabilities218  
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Bolton  - - - - - - X - - X - - - 2 L 

Buels Gore - - - - - - - - - X - - - 1 L 

Burlington  - - - - - - - - - - - - -     

Charlotte X X   - - - - - - - - X - 4 L 

Essex  X X X - - - - X  -  X  - X  - 6  H  

Essex 
Junction  

- - - - - - - - - 
X 

- 
 - 

- 
 -   

Hinesburg X  - X X - - - X -  X - X X 6 H 

Huntington  - - - - - - - - - - - X X 3   

Jericho X X X - - X X   - X - - - 6 H 

Milton - - - - - - - - -   - - - - - 

Richmond X -  X X     X X - X - X - 7 H 

St. George - - - - - - - - - - - - - -  

Shelburne - - - - - - - - - - - - - -  

South 
Burlington  

X X X 
- - - 

X X 
- 

X 
- 

X 
- 

7 H 

Underhill - - - - - - - - - - - - - - - 

Westford X - X - - - X   - X - X - 5 M 

Williston X - -  - - -  - X - -   X - 2 L 

Winooski X X X - - - X X - -  X    X 7  H  

CCRPC X X X -- - - X X - - - X  - 6 H 

Scale: 4 or less Low (L); 5 Medium (M); 6 or more High (H) 

 

 
218 The checkbox (X) indicates that the local government reported that they maintain a staff member for 
the given function. This table also includes the Chittenden County Regional Planning Commission 
(CCRPC) which assists these local governments on a daily basis. 
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Fiscal Capability   

 

The ability of a local government to implement mitigation activities is also associated with the 

funding available for policies and projects. Funding for such initiatives is often locally based 

revenue and financing, as well as outside grants. Costs associated with mitigation activities 

range from staffing and administrative costs to the actual cost of the mitigation project.  

 

Table 5.3:  Fiscal Capabilities219  
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Jurisdiction  

Bolton  X X       X   X X X   6 H 

Buels Gore               X X X   3 L 

Burlington                            

Charlotte           X   X X X X 5 M 

Essex X X X                  3   

Essex Junction                            

Hinesburg X X       X     X     4 L 

Huntington  X X       X     X X X 6 H 

Jericho X   X X   X     X X X 7 H 

Milton                           

Richmond X   X X   X   X X X   7 H 

St. George                           

Shelburne                           

South 
Burlington  

X   X   X X   X X X X 8 H 

Underhill                           

Westford X X   X   X X X X X X 9 H 

Williston X X X X X X       X   7 H 

Winooski X X X   X X     X X X  8  H 

 
219 A check in the box (X) indicates that the financial resource was reported to be available in the local 
jurisdiction for mitigation purposes. This table also includes the Chittenden County Regional Planning 
Commission (CCRPC) which accesses Federal, State, and other grants to support municipal efforts as 
well as manages numerous consultants that can provide technical services to the County’s municipalities. 
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CCRPC               X X X X 4 L 

Scale: 1-4  less Low (L); 5 Medium (M); 6 or more High (H) 

 

Program/Organizations Capabilities  

 

The ability of a local government to implement mitigation activities is also associated with the 

level of participation from entities outside of government, including non-profit organizations, 

community and civic groups and faith-based organizations. These groups frequently include 

civic-minded individuals, and organizational missions sometimes include disaster preparedness, 

response, and recovery as an organizational purpose or project. Community organizations and 

educational programs can assist with promoting the benefits of hazard mitigation and may 

provide opportunities for public-private partnerships that leverage local funding through grants 

and other means.  

 

Table 5.4:  Program/Organizations Capabilities220  
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Jurisdiction  

Bolton                    

Buels Gore                   

Burlington                    

Charlotte X         X   2 L 

Essex X X            2 L  

Essex 
Junction  

                  

Hinesburg   X           1 L 

Huntington  X X X     X X 5 H 

Jericho X X X     X   4 H 

Milton                   

Richmond X X           2 L 

St. George                   

Shelburne                   

 
220 A check in the box (X) indicates that the program resource was reported to be available in the local 
jurisdiction for mitigation purposes. 



2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan       September 2022    

325 
 

 Program/ 
Organization  
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South 
Burlington  

X X       X   3 M 

Underhill                   

Westford X X X         3 M 

Williston   X           1 L 

Winooski                   

Scale: 2 or less Low (L); 3 Medium (M); 4 or more High (H) 

Local citizen groups or non-profit organizations focused on functional needs populations, etc.  

**E.g., responsible water use, fire safety, household preparedness, environmental education, 
household, recycling, etc.  

 

Jurisdictional Capabilities Summary  

The capabilities score for each jurisdiction is based solely on the information provided by local 

officials in response to the Local Capabilities Assessment Worksheet, which varied by 

municipality. The information from the worksheet survey was incorporated into a qualitative 

scoring system to provide an overall capability rating of “high”, “medium”, or “low”.  

 

Table 5.5: Chittenden County Capability Assessment Ranking  

 

Jurisdiction   

Capability  

Planning and 

Regulatory  

Administrative 

and   

Technical  

Fiscal  
Education 

and Outreach  

Bolton   High Low High  

Buel’s Gore   Low Low Low  

Burlington   Low Low   

Charlotte   High Low Medium Low 

Essex   High High Moderate Low 

Essex Junction   Low    

Hinesburg   High High Low Low 

Huntington  High  High High 
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Jurisdiction   

Capability  

Planning and 

Regulatory  

Administrative 

and   

Technical  

Fiscal  
Education 

and Outreach  

Jericho  High High High High 

Milton  Low    

Richmond   High High High Low 

St. George   Medium    

Shelburne  Medium    

South Burlington   High High High Medium 

Underhill   Medium    

Westford  High Medium High Medium 

Williston  High Low High Low 

Winooski  Low  High Low 

CCRPC     

  

No matter the strength of mitigation capabilities there is always room for improvement due to 

constantly changing factors such as population, staffing, financial, and types and magnitudes of 

hazards. During the assessment, a gap analysis was performed to identify ways capabilities can 

be expanded and improved to reduce risk. Specific activities that enhance mitigation capabilities 

are described in each jurisdiction annex. Key areas for improvement include:  

  

• Increases in financial capabilities is necessary to complete a broad range of mitigation 

actions that will protect life, property, and the environment.  

• Increases in public education about natural and human-caused hazards are necessary 

to better prepare the population, especially vulnerable populations, about hazards, 

including the future increased severity and frequency of hazards such as flooding.  

  

NFIP Assessment and Continued Compliance  

  

The administration of the National Flood Insurance Program (NFIP) is a key component of 

jurisdictional hazard management capabilities. The United States Congress established the 

NFIP with the passage of the National Flood Insurance Act of 1968. Some planning participants 

partake in the Community Rating System (CRS), which is a part of the NFIP. The CRS is a 

voluntary incentive program that recognizes and encourages community floodplain management 

activities that exceed the minimum NFIP requirements. This is done by providing flood insurance 

premium discounts to property owners in communities participating in the CRS program. Credit 

points are earned for a wide range of local floodplain management activities; the total number of 
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points determines the amount of flood insurance premium discounts to policyholders221. None of 

the participating municipalities currently participate in the CRS.  

  

All municipalities included in the planning process participate and are in good standings in the 

NFIP.  Buel’s Gore does not participate in the NFIP and do not have any identified Special Flood 

Hazard Areas (floodplains). Flood Insurance Rate Map (FIRM) in effect in each community. 

Additional information on each municipality’s NFIP participation is provided in the individual 

jurisdictional annex. 

  

Flood Insurance Rate Maps (FIRM) were developed by FEMA and show the boundaries of the 

100-year and 500-year floods. Eleven of the maps are over 10 years old. Some plan participants 

have experienced growth since the effective date of their most recent FIRM and this change may 

not be reflected in the FIRM. This difference may mean that the actual floodplain varies from that 

depicted on the map.  

Table 5.6: NFIP Participation Summary222  

  

Jurisdiction 
Date of 
FIRM 

Number 
of 

Policies 

Total 
Premiums 
(in dollars) 

Total 
Coverage 
(in dollars) 

 

Total 
Number 

of 
Claims 
Since 
1978 

Value of 
Claims 

Paid Since 
1978 (in 
dollars) 

Number of 
Repetitive 

Loss 
Properties 

Bolton 8/4/2014 13 $14,630 $2,787,700 6 $126,117 0 

Buels Gore Not Applicable 

Burlington 7/18/2011 35 $34,842 $10,640,200 14 $110,146 0 

Charlotte 7/18/2011 11 $15,524 $3,750,00 5 $135,095 0 

Colchester 7/18/2011 37 $21,304 $10,948 61 $970,283 3 

Essex 
Junction 

7/18/2011 7 $3470 $1,568,000 0 0 0 

Essex 7/18/2011 12 $12,310 $4,109,400 3 $6,877 0 

Hinesburg 8/4/2014 3 $1,653 $676,000 3 $3,444 0 

Huntington 8/4/2014 21 $3,832 $5,977,500 17 $156,573 2 

Jericho 8/4/2014 14 $8,941 $3,239,000 7 $62,628 1 

Mitton 7/18/2011 16 $25,900 $3,697,900 23 $298,553 2 

Richmond 8/4/2014 51 $72,435 $14,103,300 41 $505,951 6 

St. George* 
8/4/2014 

St. Gorge joined the NFIP in October 2021 
 

Shelburne 7/18/2011 14 $8835 $3,804,200 5 $117,808 0 

 
221 Federal Emergency Management Agency. (2016, September) State Hazard Mitigation Planning Key 

Topics Bulletins: Mitigation Capabilities. https://www.fema.gov/sites/default/files/2020-06/fema-

statemitigation-capabilities-planning-bulletin_09-26- 

2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,eff 
orts%20targeted%20for%20state-level%20and%20%20local%20planning.   
222 Federal Emergency Management Agency. (n.d.). Community Status Book Report Vermont: Community  

Participating in the National Flood Program. https://www.fema.gov/cis/VT.pdf  

https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/sites/default/files/2020-06/fema-state-mitigation-capabilities-planning-bulletin_09-26-2016.pdf#:~:text=An%20assessment%20of%20state%20mitigation%20capabilities%20is%20essential,efforts%20targeted%20for%20state-level%20and%20%20local%20planning
https://www.fema.gov/cis/VT.pdf
https://www.fema.gov/cis/VT.pdf
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Jurisdiction 
Date of 
FIRM 

Number 
of 

Policies 

Total 
Premiums 
(in dollars) 

Total 
Coverage 
(in dollars) 

 

Total 
Number 

of 
Claims 
Since 
1978 

Value of 
Claims 

Paid Since 
1978 (in 
dollars) 

Number of 
Repetitive 

Loss 
Properties 

South 
Burlington 

7/18/2011 16 $7,625 $4,458,000 4 $8,188 0 

Underhill 7/18/2011 13 $13,337 $3,782,500 10 $77,287 1 

Westford 7/18/2011 1 $241 $42,000 0 0 0 

Williston 8/4/2014 11 $6,167 $2,955,000 4 $23,428 0 

Winooski 7/18/2011 6 $33,671 $2,225,000 1 $16,236 0 

Totals  281 $294,717 $78,815,300 204 $2,618,614 15 

 

Repetitive Loss (RL) and Severe Repetitive Loss (SRL) Properties  

  

For properties to be eligible for an increased cost share in Flood Mitigation Assistance (FMA) 

funding, the definitions below must apply, as stipulated in the Biggert-Waters Flood Insurance 

Reform Act of 2012:  

  

• A repetitive loss property is a an NFIP insured structure that has at least two paid flood 

losses of more than $1,000 each in any 10-year period since 1978.  

  

• A severe repetitive loss property consists of any NFIP insured property that has met at 

least one of the following paid flood loss criteria since 1978 regardless of ownership with 

two of the claim payments occurring within ten years of each other:  

  

1. Four or more separate claim payments of more than $5,000 each (including 

building and content payments); or  

2. Two or more separate claim payments (building payments only) where the total of 

the payments exceeds the current value of the property.  

  

Repetitive Loss and Severe Repetitive Loss Strategy  

  

There are a total of 15 repetitive loss properties within the municipalities participating in the  

2022 MJAHMP. The Towns Huntington (2), Jericho (1), Milton (2), Richmond (6) and Underhill 

(1) each have repetitive loss properties, as indicated in parentheses. The Town of Colchester, 

which is not a participating jurisdiction in the 2022 MJAHMP has three RL properties. 

Additionally, there are not any Severe Repetitive Loss structures in these communities. 

  

Plan participants employ several strategies to reduce the number of RL and SRL properties in 

their municipalities, including regulatory requirements such as building code enforcement and 

floodplain and zoning ordinances, comprehensive planning activities including land use planning, 

and environmental management activities such as open space and natural environment 

preservation.  
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These strategies serve to make local municipalities eligible for increased federal cost share for 

FEMA Flood Mitigation Assistance (FMA) grants. The strategy adheres to the requirements from 

Title 44 C.F.R. $201.4 (c)(3)(v).  

  

Specific information about NFIP compliance, CRS participation, and NFIP insured structures that 

have been categorized as Repetitive Loss and Severe Repetitive Loss properties are included in 

the jurisdiction annexes.  

 

Table 5.7: NFIP- Repetitive Loss Properties by Municipality and Occupancy223 

 
Community Name 

County Name Mitigated Occupancy 1 

 
RICHMOND, TOWN OF 

CHITTENDEN COUNTY YES SINGLE FMLY 

 
MILTON, TOWN OF 

CHITTENDEN COUNTY NO SINGLE FMLY 

 
COLCHESTER, TOWN OF 

CHITTENDEN COUNTY YES SINGLE FMLY 

 
RICHMOND, TOWN OF 

CHITTENDEN COUNTY NO OTHR-
NONRES 

 
RICHMOND, VILLAGE OF 

CHITTENDEN COUNTY YES SINGLE FMLY 

 
COLCHESTER, TOWN OF 

CHITTENDEN COUNTY YES SINGLE FMLY 

 
MILTON, TOWN OF 

CHITTENDEN COUNTY NO 2-4 FAMILY 

 
COLCHESTER, TOWN OF 

CHITTENDEN COUNTY NO SINGLE FMLY 

 
UNDERHILL, TOWN OF 

CHITTENDEN COUNTY NO SINGLE FMLY 

 
JERICHO, TOWN OF 

CHITTENDEN COUNTY NO OTHR-
NONRES 

 
RICHMOND, TOWN OF 

CHITTENDEN COUNTY NO SINGLE FMLY 

 
HUNTINGTON, TOWN OF 

CHITTENDEN COUNTY NO SINGLE FMLY 

 
RICHMOND, TOWN OF 

CHITTENDEN COUNTY NO SINGLE FMLY 

 
HUNTINGTON, TOWN OF 

CHITTENDEN COUNTY NO SINGLE FMLY 

 
RICHMOND, TOWN OF 

CHITTENDEN COUNTY NO SINGLE FMLY 
 

 
223 VEMA Repetitive Loss Properties Data. 
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FEMA Local Hazard Mitigation Plan Requirements – Mitigation Strategy  

• §201.6(c)(3) – [The plan shall include the following:] A mitigation strategy that 

improve these existing tools. policies, programs, and resources, and its ability to 

expand on and identified in the risk assessment, based on existing authorities, 

provides the jurisdiction’s blueprint for reducing the potential losses.  

• §201.6(c)(3)(i) – [The hazard mitigation strategy shall include a] description of 

mitigation goals to reduce or avoid long‐term vulnerabilities to the identified 

hazards.  

• §201.6(c)(3)(ii) – [The hazard mitigation strategy shall include a] section that 
identifies and analyzes a comprehensive range of specific mitigation actions and 
projects being considered to reduce the effects of each hazard, with particular 
emphasis on new and existing buildings and infrastructure. All plans approved by 
FEMA after October 1, 2008, must also address the jurisdiction’s participation in 
the NFIP, and continued compliance with NFIP requirements, as appropriate.  

• §201.6(c)(3)(iii) – [The hazard mitigation strategy shall include an] action plan, 
describing how the action identified in paragraph (c)(3)(ii) of this section will be 
prioritized, implemented, and administered by the local jurisdiction. Prioritization 
shall include a special emphasis on the extent to which benefits are maximized 
according to a cost benefit review of the proposed projects and their associated 
costs.  

• §201.6(c)(3)(iv) – For multi‐jurisdictional plans, there must be identifiable action 

items specific to the jurisdiction requesting FEMA approval or credit of the plan.  

• §201.6(c)(4)(ii) – [The plan shall include a] process by which local governments 

incorporate the requirements of the mitigation plan into other planning 

mechanisms such as comprehensive or capital improvements, when appropriate.  

2022 HMP Update:  

 •  Updated capability assessments were conducted for all municipalities.  

https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250017
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/2022%20Chittenden%20County%20All%20Hazard%20Multi-Jurisdictional%20Plan%20-%20All%20Sections/Base%20Plan%20Sections/Chittenden%20County%20Section%202%20-%20Planning%20Process/Archive/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250017
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/2022%20Chittenden%20County%20All%20Hazard%20Multi-Jurisdictional%20Plan%20-%20All%20Sections/Base%20Plan%20Sections/Chittenden%20County%20Section%202%20-%20Planning%20Process/Archive/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/2022%20Chittenden%20County%20All%20Hazard%20Multi-Jurisdictional%20Plan%20-%20All%20Sections/Base%20Plan%20Sections/Chittenden%20County%20Section%202%20-%20Planning%20Process/Archive/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250017
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
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•  Goals and objectives from the 2017 MJAHMP were reviewed and revised to 

provide streamlined goals to ensure consistency with the CCRPC Regional 

Strategies, and FEMA mitigation requirements.  

•  Mitigation actions were adapted from the 2017 MJAHMP to include additional 

analysis of progress in mitigation.  

•  Updated funding descriptions and requirements were added per the latest FEMA 

guidance documents and 2018 Vermont State Hazard Mitigation Plan.  

 

 Overview of the Mitigation Strategy 

   

The Mitigation Strategy provides the blueprint for the participating municipalities to improve 

disaster resiliency by lessening vulnerability to identified hazards of concern. Defined Mitigation 

Goals and Objectives inform the development of appropriate mitigation strategies, or actions and 

initiatives, designed to avoid, minimize, and mitigate the impacts of natural and manmade 

disasters on the local population, property, environment and economy in the planning area. 

Communities strengthen their resiliency by issuing building codes, zoning ordinances, and other 

regulatory activities. When communities review or update these planning mechanisms, the 

opportunity exists to identify whether mitigation strategies can be incorporated into policy 

changes. Such efforts go a long way to ensuring that each jurisdiction will remain resilient when 

affected by known hazards.  

 

The Mitigation Strategy also supports development of “bricks and mortar” projects that can move 

Community Lifelines and other assets out of hazard-prone areas or undertake other types of 

projects that serve to minimize the risk and vulnerability of these assets from specific hazards.  

 

Regional Goals, Regional Strategies, and Municipal Objectives 

  

For the 2022 MJAHMP update, the term “Mitigation Strategy” (or Strategy) is an all-inclusive 

term encompassing all elements of this plan that guide the overall purpose of the planning 

process – to reduce the risk and vulnerability of community assets from multiple hazards. The 

Strategy is discussed at two separate but interdependent levels. Regional Goals are 

established to provide the vision for reducing or avoiding losses from the identified hazards. 

Regional Strategies are consistent with, and work in conjunction with the Regional Goals to 

provide a symbiotic framework for implementation of the Mitigation Actions. The Municipal 

Objectives are not required for the 2022 MJAHMP update but provide a measurable statement 

that connects a goal to specific actions. If a municipality elects to define specific objectives for 

this plan update, they are included in the jurisdiction’s annex. The planning structure, proprietary 

entity, and method of coordination and integration of the Regional Strategies and Goals, and 

Municipal Objectives are clearly defined.  
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Table 6.1: Regional Goals and Strategies, and Municipal Objectives  

  

Mitigation 
Strategy 

Component 
Proprietary Entity Coordination/ Integration  

Regional 
Goals 

Chittenden County Multi- 
Jurisdictional All-Hazards 
Mitigation Plan (MJAHMP) 

• Provide general guidelines that explain what the 
municipalities want to achieve with the plan to 
reduce or avoid losses from identified hazards. 

• Broad, policy-type statements that are a long-term 
Link to Regional Strategies to support 
implementation of Mitigation Actions identified in 
the MJAHMP.  

Regional 
Strategies  

Chittenden County 
Regional Planning 
Commission/ 2018 

Environment, Community, 
Opportunity, 

Sustainability (ECOS) 
Plan 

• Represent an overarching regional vision to 
protect resources, guide development, and 
manage sustainable growth.  

• Provide a framework, in coordination with 
municipalities, to implement Mitigation Actions 
identified in the MJAHMP. 

Municipal 
Objectives 

(not 
required) 

MJAHMP-Jurisdiction 
Annexes 

• Defined by a jurisdiction to provide a performance 
measure for implementing mitigation actions.  

• Link to a specific Regional Goal to provide a more 
detailed description of the desired outcome.  

 

Regional Goals 

  

The Chittenden County All-Hazards Mitigation Plan Update Committee (AHMPUC) discussed 

goals and objectives for this plan at back-to-back meetings on December 15 and 16, 2021. The 

committee was provided an overview of initial results of the Hazard Identification and Risk 

Assessments (HIIRAs) and discussed revisions to the 2017 strategy. The AHMPUC felt that in 

general, the current mitigation strategy was comprehensive and remains applicable to each 

municipality in the planning area  with some minor revisions. Additionally, they agreed the 

mitigation priorities for the planning area has not changed since the last plan update, but the 

Goals and Objectives and list of mitigation actions should be streamlined as part of the 2022 

plan update.  

 

The committee approved a set of draft goals at the December meetings. Additionally, each 

jurisdiction was asked to begin developing a set of draft mitigation objectives and actions. As 

part of follow-up discussions with the CCRPC, a decision was made to develop a set of 

countywide or regional goals and strategies, followed by individual jurisdiction’ objectives and 

mitigation actions. Each individual jurisdiction will incorporate these objectives and actions in 

their jurisdictional annex, as appropriate. Following the development of the regional strategy, 
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during December 2021 and January 2022, technical assistance was provided to municipalities to 

discuss development of new mitigation actions.  

 

The AHMPUC adopted the Regional Goals that align with mitigation themes to address 

identified risks and vulnerabilities. Community officials should consider these goals as they offer 

opportunities to establish community policies, develop public investment and economic 

development programs, and validate critical decisions related to development in their 

communities.  

 

Given the current strengths and weaknesses of regional and municipal mitigation efforts, 

regional mitigation priorities, and the assessment of the most significant hazards for the county, 

this Plan presents the following multijurisdictional goals for hazard mitigation planning in 

Chittenden County.  

 

Table 6.2: 2022 Chittenden County MJAHMP Regional Goals 

 

GOAL 1  Protect existing and planned municipal infrastructure.  

GOAL 2  
Protect life and residential and business properties from natural and manmade 

hazards.  

GOAL 3  Promote and enhance opportunities for public education about hazard mitigation.  

GOAL 4  

Encourage municipalities to formally incorporate their local all-hazards mitigation plan 

into their comprehensive plan, as well as incorporate proposed mitigation actions into 

various bylaws, regulations and ordinances, and municipal operating and capital 

improvement plans.  

GOAL 5  
Promote appropriate planning for growth with a focus on changing climate and 

resiliency.  

  

Regional Strategies 

  

As demonstrated in the discussion within this section and in individual jurisdictional annexes, it is 

the municipalities that carry out numerous efforts as part of their day-to-day operations that fit 

within the goal categories and serve to mitigate the impacts of various hazards. However, the 

CCRPC, as an organization formed to provide services to its member municipalities, has 

identified various programs and technical assistance it can carry out during the five-year period 

this Plan is in effect to address vulnerabilities to hazards experienced by the county’s 

municipalities.  

 

The following Strategies from the 2017 MJAHMP are continued for the 2022 MJAHMP update 

and will guide the plan implementation activities over the next five years:  
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• Category A: Assist municipalities with development of plans, policies, and zoning 

regulations.   

 

• Category B: Promote municipal participation in development and implementation of 

Tactical Basin Plans.   

 

• Category C: Assist municipalities to develop & improve infrastructure.   

 

• Category D: Assist municipalities in protecting people, buildings, and facilities where 

development already exists.  

 

• Category E: Assist municipalities in promoting growth in appropriate locations and with 

transportation infrastructure planning.   

 

• Category F: Assist municipalities in meeting standards to minimize required municipal 

share towards FEMA Public Assistance project costs.  

    

Current Regional Mitigation Actions  

  

It is important to stress that hazard mitigation is carried out at the municipal or state level in 

Vermont. There is no formal county government nor are there any entities specifically authorized 

to conduct hazard mitigation at the regional level. Nevertheless, there are some activities carried 

out by others, including the CCRPC, that aid municipal and state mitigation efforts.  

  

Table 6.3: Regional Activities Aiding Mitigation Efforts for Natural Hazards 

 

Natural Hazard  Current activities by regional entities  

Severe Winter Storm  None  

Flooding  
CCRPC assists municipalities with mapping flood hazard areas and 

updating zoning bylaws as needed.  

Fluvial Erosion  
CCRPC assists municipalities with mapping River Corridors and 

updating bylaws as needed.  

Human Infectious 

Diseases  

CCRPC assists municipalities by facilitating communications to/from  
Vermont Emergency Management, Vermont Agency of Commerce & 

Community Development and other state & federal agencies which 

facilitates mitigation actions by municipalities.  

Invasive Species  

None formally but conservation, academic and recreational interests 

cooperate in outreach programs. Recently, CCRPC has worked to 

promote municipal awareness of emerald ash borer mitigation programs.  

Severe Rainstorm  

CCRPC assists municipalities by maintaining road erosion inventory 

databases, provides engineering design services and producing data for 

project implementation tracking so they can meet MRGP or MS4 permit 
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Natural Hazard  Current activities by regional entities  

requirements. See also discussion of Power Loss & Telecommunications 

Failure.  

Extreme Temperatures  None known.  

Wildfire  None known.  

  

Table 6.4: Regional Activities Aiding Mitigation Efforts for Technological Hazards 

  

Technological Hazard  Current activities by regional entities  

Major Transportation 

Incident  

The CCRPC, in cooperation with the Vermont Agency of  
Transportation, implements and manages numerous transportation 

studies and planning efforts to aid in developing a safe transportation 

system. Vermont Emergency Management also distributes rapid  
notice of transportation incidents via the VT-ALERT system. See info 

at: https://vem.vermont.gov/vtalert  

Power Loss  
Private utilities trim vegetation and take other measures as needed for 

mitigation. The public can access data on power outages at 

VTOutages.com.  

Hazardous Materials 

Incident  

CCRPC provides administrative support to the Regional Emergency 

Management Committee (REMC), formed in early 2022, which is 

engaged in all-hazard planning in Chittenden County. The State 

Emergency Response Commission (SERC) and the Statewide Local 

Emergency Planning Commission (LEPC) maintain coordination with 

the REMC on HAZMAT specific issues.  

Water Service Loss  
Champlain Water District and other municipal drinking water systems 

provide information to their member municipalities and residents. 

Gas Service Loss  Unknown. Only one natural gas company in County, VGS. 

Telecommunications 

Failure  
Private utilities trim vegetation and take other measures as needed for 

mitigation.  

Other Fuel Service Loss  
Rare occurrence. The Vermont Fuel Dealers Association may carry 

out applicable trainings.  

Sewer Service Loss  
Rare occurrence. The Green Mountain Water Environment Federation 

may carry out applicable trainings.  

Water Pollution  

For several years, CCRPC has facilitated formal regional cooperation 

among the twelve Municipal Separate Storm Sewer MS4 permittees in 

the County on two of six required “minimum measures”: public 

education & outreach and public participation & involvement. Starting 

in 2015, CCRPC also established its Clean Water Advisory Committee 

to facilitate stronger municipal understanding of the requirements of 

the Vermont Clean Water Act and promote municipal participation in 

development of Tactical Basin Plans. CCRPC also manages 

engineering firms conducting design or construction oversight services 

for stormwater treatment projects.  

https://vtoutages.org/


2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan       September 2022    

336 
 

Technological Hazard  Current activities by regional entities  

Invasive Species  

None formally but conservation, academic and recreational interests 

cooperate in outreach programs. Recently, CCRPC has worked to 

promote municipal awareness of emerald ash borer mitigation 

programs.  

  

Table 6.5: Regional Activities Aiding Mitigation Efforts for Societal Hazards 

 Societal Hazard  Current activities by regional entities  

Crime  

Since 1992, Chittenden Unit for Special Investigations.  
Regional dispatch. In March 2018, the communities of Burlington,  
Colchester, Milton, South Burlington, Williston, and Winooski formed a new 

union municipal district, the Chittenden County Public Safety Authority, to 

work towards providing regional emergency dispatch services. As of March 

2022, the authority has fine-tuned cost estimates and is looking to obtain 

funds for implementation.  

Economic Recession  

Greater Burlington Industrial Corporation, Lake Champlain Regional 

Chamber of Commerce and others work to develop a HUD-required 

“Community Economic Development Strategy” aka CEDS which is 

incorporated into the Chittenden County “ECOS” (Regional) Plan.  

Terrorism  Primarily State and Federal responsibility.  

Civil Disturbance  
None for mitigation but municipal police departments have mutual-aid 

response protocol in place.  

Key Employer Loss  
Greater Burlington Industrial Corporation, Lake Champlain Regional  
Chamber of Commerce, academic institutions, and others cooperate on job 

training.  

  
As detailed above, various forms of hazard mitigation are already being carried out at the 

municipal level. Well-developed, long-standing categories of local, municipal actions that include 

basic mitigation measures include a) maintenance and upgrades to municipal infrastructure 

especially transportation & utilities; b) maintenance and updates to local land development 

regulations, and c) development and updates to municipal comprehensive plans, capital plans, 

and other related efforts.  

 

Another effective way to achieve mitigation is to simply preclude development in certain areas. 

Throughout the county there are numerous parcels that are conserved for their scenic beauty, 

views, farming purposes, cultural and historical significance, recreation, wildlife habitat, and 

other purposes. In some cases, these overlap with areas vulnerable to hazards such as flooding, 

fluvial erosion, and wildfire, and/or overlap with corresponding zoning designations that preclude 

development. Many municipalities dedicate an annual portion of their tax revenue towards 

conservation/open space funds. In addition, there are several organizations, large and small, in 

the state that purchase or accept donated conservation easements on key parcels. Major 

organizations active in the county in this role include, Vermont Housing and Conservation Board, 

Vermont Land Trust, The Nature Conservancy, Winooski Valley Parks District, Lake Champlain 

Land Trust, and Vermont River Conservancy and Richmond Land Trust.  
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Table 6.6: Conserved Land by Municipality224   

  

Town Name Acres 

Acres 
Public or 
Conserve

d Land 

Percent 
Public or 

Conserved 
Land 

Acres of 
River 

Corridor 

Acres of 
Public or 

Conserved 
Land within 

River 
Corridor 

Percent of 
Public or 

Conserved 
Land 
within 
River 

Corridor 

Acres of 
Special Flood 
Hazard Area 

Acres of 
Public or 

Conserved 
Land 
within 
SFHA 

Percent of 
Public or 

Conserved 
Land 
within 
SFHA 

Bolton 26,982.39 16,307.89 60% 884.04 291.55 33% 618.22 104.58 17% 

Buels Gore 3,201.53 1,988.60 62% 0 0 0% 0 0 0% 

Burlington 6,776.11 1,288.12 19% 851.77 458.29 54% 1,552.51 901.31 58% 

Charlotte 26,505.21 7,801.54 29% 793.18 290.5 37% 292.1 44.98 15% 

Colchester 22,255.79 3,988.74 18% 2,006.96 733.64 37% 3,889.82 1,571.72 40% 

Essex 22,255.79 1,512.29 7% 1,258.32 117.69 9% 2,634.40 525.27 20% 

Essex 
Junction 

2,973.90 514.68 17% 425.32 168.58 40% 417.52 207.7 50% 

Hinesburg 25,398.79 5,038.55 20% 754.41 292.74 39% 1,494.90 491.36 33% 

Huntington  24,526.57 7,339.81 30% 826.34 127.83 15% 508.42 73.31 14% 

Jericho 22,725.65 7,649.01 34% 1,107.30 313.87 28% 1,334.34 361.58 27% 

Milton 33,950.20 4,604.20 14% 1,693.03 527.55 31% 3,886.74 1,658.20 43% 

Richmond 21,063.02 3,872.79 18% 1,470.52 122.07 8% 2,114.80 190.98 9% 

Shelburne 15,984.69 4,999.67 31% 516.82 233.36 45% 1,775.79 902.31 51% 

South 
Burlington  

10,597.64 1538.58 15% 539.17 86.81 16% 699.24 114.55 16% 

St. George 2,353.59 4.25 0% 0 0 0% 39.84  0% 

Underhill 32,820.98 10,357.60 32% 628.79 60.91 10% 765.44 55.1 7% 

Westford 25,044.46 1,536.22 6% 855.84 28.36 3% 507.29 8.39 2% 

Williston 19,894.39 4,625.80 23% 1,339.24 229.51 17% 1,918.84 365.83 19% 

Winooski 941.96 183.58 19% 189.77 109.71 58% 179.89 110.77 62% 

County  347,804.5 3 85,151.92 24% 
16,140.8

2 
4,192.97 26% 24,630.1 0 7,687.94 31% 

  

Review and Evaluation of a Range of Mitigation Actions  

 

Building on the information from the risk assessment, existing capabilities, and the status of 

previous actions identified in the county’s previous MJAHMP, the AHMPUC reviewed and 

analyzed a comprehensive range of mitigation actions and projects. Each jurisdiction was 

 
224 CCRPC, comparable data set across municipalities. See individual municipal AHMPs for up-to-date 

figures.  
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responsible for the development of its mitigation actions. In general, separate jurisdictional 

meetings were conducted between December 2021 and January 2022 to discuss and begin 

formalizing the set of new mitigation actions for inclusion in the 2022 MJAHMP. Each jurisdiction 

was provided a copy of the FEMA resource Mitigation Ideas: A Resource for Reducing Risk for 

Natural Hazards (January 2013) to expand the scope of activities for consideration. The 

comprehensive range of potential activities included in Mitigation Ideas enabled the AHMPUC to 

analyze and evaluate different mitigation measures, including a mixture of structural and non-

structural activities.  

 

FEMA identifies four primary types of mitigation actions to reduce long-term vulnerabilities: local 
plans and regulations; structure and infrastructure; natural systems protection; and public 
education and awareness. Additional details about these types of actions are shown in Table 
6.7. These actions are also traditionally eligible for hazard mitigation and other types of funding.   
 

Table 6.7: Mitigation Actions/Techniques  

 

Mitigation Actions/Techniques 

Local Plans and Regulations 

Definition   Examples   

These actions include government 

authorities, policies, or codes that 

encourage risk reduction.  

• Comprehensive plans  

• Land use ordinances  

• Subdivision regulations  

• Development review  

• Building codes and enforcement  

• NFIP Community Rating System 
(CRS) participation  

• Capital improvement programs  

• Open space preservation  

• Stormwater management 
regulations and master plans  

Community wildfire protection plans, fuels 

management, and fire breaks  

Structure and Infrastructure Projects 

Definition   Examples   

These actions involve modifying existing 
structures and infrastructure to protect them 
from a hazard or remove them from a hazard 
area. These actions also include 
constructing new structures to reduce the 
impact of hazards.   
This could apply to public or private 
structures as well as critical facilities and 
infrastructure.    

  

• Acquisitions and elevations of 
structures in flood-prone areas  

• Utility undergrounding  

• Structural retrofits (e.g., shelters)  

• Floodwalls and retaining walls  

• Detention and retention structures  

• Culverts  
Safe rooms  

Natural Systems Protection 

Definition   Examples   
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These are actions that minimize damage and 

losses while preserving or restoring the 

function of natural systems.  

• Sediment and erosion control  

• Stream corridor restoration  

• Forest management  

• Conservation easements  

• Wetland restoration and 
preservation  

  

Public Education and Awareness 

Definition   Examples   

These are long-term, sustained programs to 
inform and educate the public and 
stakeholders about hazards and mitigation 
options. This can also include training.  
  

  

• Radio or television spots  

• Websites with maps and 
information  

• Social media  

• Real estate disclosure  

• Presentations to school groups or 
neighborhood organizations  

• Mailings to at-risk populations and 
residents in hazard-prone areas  

• StormReady certification  
Participation in the FireWise USA program  

 

 

Status of 2017 Regional Mitigation Actions  

A thorough review of mitigation actions identified in the 2017 MJAHMP was conducted to 

determine the effectiveness of the action and the progress made to date. Each participating 

jurisdiction as well as the CCRPC was asked to review and update the status of each action to 

determine if:  

• the action was completed.   

• the action is no longer applicable; or,  

• it should be moved forward and included in the 2022 Plan.  

 

The updated status of previous mitigation actions is provided in the individual jurisdiction 

annexes.  

 

Table 6.8: Status of Previous Mitigation Actions from the 2017 MJAHMP 

 

Chittenden 

County RPC 
Action # 

Title of 

Project 
Hazard(s) 2022 Status Update / Comments 

CCRPC 2017-A-1 

Flood 

Resilience 

Planning 

SR, F, FE, 

WP 

Excellent progress: 

 Have assisted several towns with drafting of 

required flood resiliency chapters in 

municipal plans. 
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Chittenden 

County RPC 
Action # 

Title of 

Project 
Hazard(s) 2022 Status Update / Comments 

CCRPC 2017-A-2 

River 

Corridor 

Protection 

SR, F, FE, 

WP 

Some progress: 

 City of South Burlington and Town of St. 

George have adopted RC Bylaws. 

CCRPC 2017-A-3 

Water 

Quality 

Bylaws 

SR, F, FE, 

WP 

Some progress: 

Some municipalities have strengthened 

water quality protections. 

CCRPC 2017-A-4 

Storm Water 

Master 

Planning 

SR, F, FE, 

WP 

Good progress: 

Storm Water Master Plans completed for 

towns of Jericho, Milton, Richmond and 

Underhill. Although not called for in the 2017 

Plan, nine municipalities regulated by an 

MS4 permit completed Phosphorus Control 

Plans in early 2021 which will help to reduce 

stormwater runoff, erosion, sedimentation 

and phosphorus loading. 

CCRPC 2017-A-5 

Private 

Green 

Infrastructur

e 

SR, F, FE, 

WP 

Good progress: 

On behalf of the municipalities of Milton, 

Colchester, Winooski, Burlington, Essex, 

Essex Junction, Williston, South Burlington 

and Shelburne, managed the Rethink Runoff 

program (www.rethinkrunoff.org) to educate 

and provide opportunities for residents to 

learn about stormwater impacts and potential 

GSI solutions such as rain barrels and rain 

gardens. 

CCRPC 2017-B-1 
Project 

Mapping 

SR, F, FE, 

WP 

Good progress: 

Assisted VANR staff by providing information 

on municipal priority projects for the 

completed updates to Tactical Basin Plans 

for the Lamoille River, Northern Lake 

Champlain and the Winooski River. 

CCRPC 2017-B-2 
Project 

Prioritization 

SR, F, FE, 

WP 

Good progress: 

Assisted VANR staff by providing information 

on municipal priority projects for the 

completed updates to Tactical Basin Plans 

for the Lamoille River, Northern Lake 

Champlain and the Winooski River. 

CCRPC 2017-C-1 

Municipal 

Roads 

General 

Permit 

SR, F, FE, 

WP 

Excellent progress: 

 Assisted all municipalities with completing 

required inventories of hydrologically 

connected road segments, updating 

inventory data as needed on an annual 

basis, submitting required annual reports and 
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Chittenden 

County RPC 
Action # 

Title of 

Project 
Hazard(s) 2022 Status Update / Comments 

submitting the required Road Stormwater 

Management Plan to DEC. 

CCRPC 2017-C-2 

Transportati

on 

Infrastructur

e Mitigation 

Project 

Scoping 

SR, F, FE, 

WP 

Excellent progress: 

Have assisted most all our municipalities 

with using CCRPC UPWP funds or 

accessing grant funds to develop conceptual 

designs and construction cost estimates for 

upgrades or replacements for ditches, 

culverts, outfalls, etc. 

CCRPC 2017-D-1 

Reduce 

Future 

Flooding 

Risk for 

Existing 

Developmen

t 

F, FE 

Some progress: 

Have provided advice to a few municipalities 

regarding strategies for buyout or elevation 

of at-risk properties. 

CCRPC 2017-D-2 

Create New 

Flood 

Storage 

Capacity 

F, FE 
No progress: 

No requests received from municipalities. 

CCRPC 2017-E-1 

ECOS 

Strategy 

3.2.2.: Strive 

for 80% of 

new 

developmen

t in areas 

planned for 

growth, 

Action Item 

1 Invest in 

Areas 

Planned for 

Growth 

ER 

Excellent progress: 

CCRPC has used two EPA grants and one 

recent grant from the Vermont Agency of 

Commerce & Community Development to 

assist in redevelopment of numerous 

properties for housing, commerce, recreation 

& transportation in several municipalities. 

Additionally, for 2017 through 2021, more 

than 80% of new development in each year 

has been in areas planned for growth. 

CCRPC 2017-E-2 

ECOS 

Strategy 

3.2.2.: Strive 

for 80% of 

new 

developmen

t in areas 

planned for 

growth, 

Action Item 

6: 

ER 

Excellent progress: 

The CCRPC adopted its Metropolitan 

Transportation Plan as part of the ECOS 

update in June 2018. The MTP anticipates 

and allocates 74% of future funding for 

maintenance and operations expenses for 

the existing transportation system. The 

remaining funds are distributed between 

transit, bike and pedestrian, interstate, other 

roadway improvements and a variety of 

already committed to projects.  
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Chittenden 

County RPC 
Action # 

Title of 

Project 
Hazard(s) 2022 Status Update / Comments 

Metropolitan 

Transportati

on 

Investments 

From federal fiscal years 2017 through 2021 

over $220 million (will update this # by late 

March) was spent in Chittenden County on 

priority projects listed in the 

ECOS/Metropolitan Transportation Plan and 

the Transportation Improvement Program 

(TIP). The largest area of investment was in 

paving. Other important categories of 

projects were safety, traffic operations, and 

bridge preservation. 

CCRPC 2017-F-1 

Facilitate 

municipal 

adoption of 

four Base 

standards 

for ERAF 

  

Excellent progress: 

 1. 19 of 19 municipalities have adopted 

LEMPs 

 2. 18 of 19 municipalities have adopted the 

new VTRANS 2019 Town Road & Bridge 

Standards 

 3. 18 of 19 municipalities participate in the 

NFIP. Buels Gore has no mapped floodplain. 

 4. 19 of 19 municipalities have adopted their 

local AHMP which is annexed to the 2017 

Multi-Jurisdictional AHMP.  

CCRPC 2017-F-2 

Facilitate 

municipal 

adoption of 

bonus Base 

ERAF 

measures 

  

Good progress: 

Thirteen of the 19 communities in the County 

currently have early adopter designation 

pursuant to current ERAF requirements. 

Additionally, both the City of South 

Burlington and the Town of St. George have 

adopted River Corridor Bylaws. 

Acronym 

Key: 

Dam Failure: DF 

Economic Recession: ER  

Extreme Temperatures: ET 

Flood: F 

Fluvial Erosion: FE 

Human Infectious Disease: HID 

Invasive Species: IS 

Severe Rainstorm: SR 

Severe Winter Storm: SWS 

Water Pollution: WP 

Wildfire: WF 

 

Additionally, as part of previous planning period (2017-2022) activities with the assistance of the 
CCRPC each of the participating municipalities integrated were appropriate the mitigation 



2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan       September 2022    

343 
 

actions outlined in the previous plan into their current Town’s plan. A similar process will be 
implemented as part of plan integration activities during the 2022-2027 planning period.  
 

 

New Regional Mitigation Actions  

 

In addition to the actions carried forward from previous plans, each jurisdiction has identified a 

minimum of two new mitigation actions for each natural hazard to include in this plan update. A 

summary of the 2022-2027 new regional mitigation actions is provided in this section; the 

specific jurisdictional mitigation actions are provided in the respective jurisdictional annex. 

Actions were developed using the methods of prevention, property protection, natural resource 

protection, structural projects, emergency services, and public education and awareness.  

  

Table 6.9. 2022 Prioritized Regional Mitigation Actions, CCRPC 

Category A: Assist municipalities with development of plans, policies, and zoning regulations  
 

Action 
Number 
Proposed 
Action 

Lead Agency/ 
Department(s)  

Risk Reduction 
Benefit 

Hazard(s) 
Addressed 

Estimated 
Cost 

Funding 
Source 

Time 
Frame 

Priority 
Ranking 

CCRPC and Municipalities 

Protect public buildings, 
strengthen existing and 
new critical facilities 
and reduce risk to 
public health, safety 
and welfare. In terms of 
long-term effectiveness, 
the actions outlined 
above are the most 
appropriate because it 
is at the municipal level 
that regulations 
affecting land 
development (i.e. 
location and nature of 
newly-built buildings 
and infrastructure) are 
promulgated and 
enforced. Through 
these measures, 
vulnerabilities to the 
hazards outlined above 
most effectively 
reduced. 

 

SR, F, FE, 
WP, WF, 
SWS, SR, 
DF  

Medium: 
$10,000 to 
$100,00 
 

Primarily 
various 
Federal 
and State 
grants; 
municipal 
funds 
only if 
sufficient.  
 

2022-
2027 

Medium 

Action A-1: Flood Resilience Planning: Provide assistance with drafting of required Flood Resiliency chapters in 
municipal plans including language and maps regarding fluvial erosion/river corridors and flooding, and references to the 
municipality’s All Hazard Mitigation Plans and Vermont DEC’s Tactical Basin Plans.  
  

Action A-2: River Corridor Protection: As requested, provide assistance with mapping and development of regulatory 
language to preclude or minimize development within mapped River Corridors consistent with the model bylaws 
promoted by the State of Vermont.  
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Action A-3: Water Quality Bylaws: Provide outreach, mapping and technical assistance to municipalities concerning 
adoption of zoning bylaws and other measures to improve water quality. Promote the use of Low Impact Development 
principles and Green Stormwater Infrastructure techniques in municipal Land Development Regulations to restore or 
maintain pre-development ecological and hydrological function through the protection, enhancement, or mimicry of 
natural processes.  
  

 
Category B: Promote municipal participation in development and implementation of Tactical Basin Plans 
 

Action 
Number 
Proposed 
Action 

Lead Agency/ 
Department(s)  

Risk Reduction 
Benefit 

Hazard(s) 
Addressed 

Estimated 
Cost 

Funding 
Source 

Time 
Frame 

Priority 
Ranking 

CCRPC and Municipalities 

As noted in the 
discussion on Water 
Pollution, Tactical Basin 
Plans are the primary 
vehicle used to identify 
needed projects on a 
watershed basis and by 
extension in individual 
municipalities. In 
addition to Federal 
grants, there is the 
opportunity of the 
State’s Clean Water 
Fund and various 
Agency of 
Transportation grant 
programs to which 
municipalities can apply 
for funds to implement 
projects which include 
road drainage 
improvement projects, 
culvert and bridge 
upgrades, floodplain 
restoration projects, 
wetland improvement 
projects, streambank 
plantings, stormwater 
infrastructure, etc. 
Implementation of these 
projects will reduce the 
vulnerabilities to the 
hazards identified 
above.  

 

SR, F, FE, 
WP, WF, 
SWS, DF  

Low: Less 

than 

$10,000 

 

Vermont 
DEC  
 

2022-
2027 

Medium 

Action B-1: Project Prioritization Process: CCRPC will assist in prioritizing Basin Plan projects in conjunction with ANR 
and municipalities in concert with Tactical Basin Planning. 
Lamoille River (Monitoring & Assessment-2018-2019): towns of Milton, Colchester, Jericho, Underhill, Westford and 
Essex. 
Winooski River (Planning-2017-2018; Monitoring & Assessment-2020-2021): Burlington, Colchester, Essex, Hinesburg, 
Huntington, Jericho, Shelburne, South Burlington, Richmond, Williston and Winooski. 
Northern Lake Champlain (Monitoring & Assessment-2016-2017; Planning-2018-2019): Burlington, Colchester, Essex, 
Hinesburg, Milton, Richmond, Shelburne, South Burlington and Westford. 
Action B-2: Project Development & Implementation 
CCRPC will assist municipalities and other entities in the scoping, refinement and sourcing of funding for water quality 
improvement projects in the non-transportation sector. 

Action B-2: Project Development & Implementation: CCRPC will assist municipalities and other entities in the scoping, 
refinement and sourcing of funding for water quality improvement projects in the non-transportation sector. 
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Category C: Assist municipalities to develop & improve municipal infrastructure 
 

Action 
Number 
Proposed 
Action 

Lead Agency/ 
Department(s)  

Risk Reduction 
Benefit 

Hazard(s) 
Addressed 

Estimated 
Cost 

Funding 
Source 

Time 
Frame 

Priority 
Ranking 

CCRPC and Municipalities 

In addition to the grants 
discussed in Strategy 
#2, the State has 
established the Clean 
Water Fund and other 
sources to enable 
implementation of 
needed projects 
addressing erosion and 
damages caused by the 
hazards noted above. 
Implementation of 
projects noted above, 
on a consistent annual 
basis, will slowly but 
surely build resiliency of 
each municipality’s road 
infrastructure. 

SR, F, FE, 
WP, WF, 
SWS, SR  

Medium: 
$10,000 to 
$100,00 
 

Primarily 
various 
Federal 
and State 
grants; 
municipal 
funds 
only if 
sufficient;  
 

2022-
2027 

Medium 

Action C-1: Municipal Roads General Permit (MRGP) & Municipal Separate Storm Sewer System (MS4) Permit 

Assist municipalities with compiling & updating existing inventories of stormwater infrastructure, stream geomorphic 
information, culvert inventories, road erosion inventories and capital budgets, to assist in developing implementation 
priorities under the municipal roads general permit and the MS4 permit including annual updates to the MRGPs required 
Implementation Table and for MS4s, the Flow Restoration Plans and Phosphorus Control Plans. 

 

Action C-2: Transportation Infrastructure Mitigation Projects  
Assist municipalities with accessing funds to develop conceptual design & construction cost estimates for transportation 
infrastructure upgrade or replacement such as culverts, bridges, ditches, grading, etc. to reduce damages from hazard 
events. Assist with securing grants and other funding sources for implementation. 

Action C-3: Integration of stormwater treatment with transportation improvements 
Assist municipalities with the scoping and design of needed stormwater treatment practices with ongoing transportation 
planning efforts such as intersection improvements, bike lanes, recreation paths and sidewalks. 

Action C-4: Promotion of Vermont Transportation Resilience Planning Tool and Reducing Repeat Damage Tool  
 Educate municipalities on how to use these tools which identify potential mitigation measures and offers cost-estimates 
for different improvements. See https://vtrans.vermont.gov/planning/transportation-resilience 
 

Category D: Assist municipalities in protecting people, buildings and facilities where development already exists 

Action 
Number 
Proposed 
Action 

Lead Agency/ 
Department(s)  

Risk Reduction 
Benefit 

Hazard(s) 
Addressed 

Estimated 
Cost 

Funding 
Source 

Time 
Frame 

Priority 
Ranking 

CCRPC and Municipalities 

Although only a few 
types of these projects 
may be implemented 
over the next few years, 
it is worthwhile to 
provide this assistance 
to municipalities. That is 
because such projects 
clearly help to avoid 
damages by either 
moving structures away 
from hazards or storing 
flood waters which 
would otherwise 
threaten people, 

SR, F, FE, 
WP, WF, 
SWS, SR, 
DF   

Medium: 
$10,000 to 
$100,00 
 

Primarily 
various 
Federal 
and State 
grants; 
municipal 
funds 
only if 
sufficient;  
 

2022-
2027 

Medium 

https://vtrans.vermont.gov/planning/transportation-resilience


2022 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan       September 2022    

346 
 

buildings and 
infrastructure. 

Action D-1: Reduce Future Flooding Risk for Existing Development 
Assist municipalities with identifying vulnerable and/or repetitively damaged structures and provide assistance in 
securing assistance or funding to either a) elevate properties above BFE, b) relocate structures or c) buying out 
structures.  
 

Action D-2: Create New Flood Storage Capacity 
Assist municipalities in identifying and planning for locations where new flood storage capacity may be created. These 
opportunities could include creating parks and other open space in vulnerable locations, replacing a vertical wall along a 
river bank with a more gradual slope to create more room in the river channel for rising water, creating a shallow 
depression in the lawn that can accommodate inundation, or redesigning buildings to enable the first floor or basement 
to flood rather than armoring the buildings to repel rising waters. 
 

Category E: Assist municipalities in promoting growth in appropriate locations and with transportation infrastructure 
planning 

Action 
Number 
Proposed 
Action 

Lead Agency/ 
Department(s)  

Risk Reduction 
Benefit 

Hazard(s) 
Addressed 

Estimated 
Cost 

Funding 
Source 

Time 
Frame 

Priority 
Ranking 

CCRPC and Municipalities 

This strategy represents 
a key mechanism to 
promote development in 
appropriate areas which 
make sense from a 
land-use and 
transportation 
perspective but also 
indirectly avoid 
investments in areas 
vulnerable to hazards. 
This strategy also 
explicitly details the 
integration between this 
AHMP and the County’s 
Regional Plan. 

 

All ER, KEL 

Medium: 
$10,000 to 
$100,00 
 

Primarily 
various 
Federal 
and State 
grants; 
municipal 
funds 
only if 
sufficient;  
 

2022-
2027 

Medium 

Action E-1: ECOS Strategy 3.2.2 

Strive for 80% of new development in areas planned for growth, which amounts to 15% of our land area. Implement 
Action Item 1: 
Invest in Areas Planned for Growth especially 

a. Establish wastewater, water infrastructure, public transit, and bike/pedestrian facilities in areas currently 
developed and/or planned for growth.  

Target reuse, rehabilitation, redevelopment, infill, and brownfield investments to area currently developed and/or planned 
for growth.  

Action E-2: ECOS Strategy 3.2.2 

Strive for 80% of new development in areas planned for growth, which amounts to 15% of our land area. Implement 
Action Item 1: Implement Action Item 6: 
Metropolitan Transportation Plan Investments especially: 
a. Adequately fund the maintenance and preservation of our existing transportation assets including roads, bridges, 

rail, transit, walking/biking facilities, and transportation demand management (TDM) programs and facilities. 
New transportation system investment should focus on the highest priority transportation projects as detailed in the 
ECOS/Metropolitan Transportation Plan (MTP) Project List. In the next five years, these projects will primarily be those 
that are included in the Transportation Improvement Program (TIP), as may be amended. The TIP projects are 
considered FUNDED VITAL PROJECTS for the purposes of the Comprehensive Economic Development Strategy 
(CEDS). 

Category F: Assist municipalities in meeting standards to minimize required municipal share towards FEMA Public 
Assistance project costs  
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Action 
Number 
Proposed 
Action 
  

Lead Agency/ 
Department(s)  

Risk Reduction 
Benefit 

Hazard(s) 
Addressed 

Estimated 
Cost 

Funding 
Source 

Time 
Frame 

Priority 
Ranking 

CCRPC and Municipalities 

This strategy represents 
a small but ongoing task 
for CCRPC. 
Achievement of a high 
ERAF score directly 
saves municipalities 
money in the event of 
Federally declared 
disaster. 

 

All-Hazards 
for which 
FEMA could 
provide PA 
funds 

 Low: Less 

than 

$10,000 

 

EMPG 
grants 
and 
DCED 
funds to 
CCRPC;  

2022-
2027 

Medium 

Action F-1: Facilitate municipal adoption of four Base standards for ERAF: The State has incentivized flood resilience 
planning through the Emergency Relief and Assistance Funds (ERAF) program. There are a number of steps a 
municipality can take to improve the local match requirement for FEMA post-disaster relief funds. Generally, in the event 
of a Federal-disaster declaration FEMA covers 75% of the cost of “Public Assistance” projects, typically repairs to roads 
and culverts and debris cleanup. The remaining 25% must be matched by the State and municipal government. Four 
requirements are needed for the State to provide half of that requirement, 12.5% match assistance.  
 
CCRPC staff will annually assist, upon request, municipalities that need assistance in completion of these benchmarks, 
primarily updating the text and subsequent adoption of the annual LEMP. 

Action F-2: Facilitate municipal adoption of bonus ERAF measures Currently, the State of Vermont will provide an extra 
5% match for an overall total of a 17.5% match contribution if one of the following is met: 
 

a) receive ‘early adopter status’ for having strong municipal water quality buffers and floodplain regulations, 
b) receive FEMA’s Community Rating System (CRS) designation and prohibit structures in Flood Hazard Areas; or  
c) Adopt the following three measures, 1) a River Corridor Overlay for all streams and rivers draining over 2 

square miles, 2) a river corridor setback of 50’ from top of bank for streams draining under 2 square miles that 
cannot be waived, and 3) a minimum regulatory requirement for River Corridors that are at least as restrictive 
as those outlined in the ANR Model River Corridor bylaws in effect at the time of adoption.  

 

 

New Municipal Mitigation Actions 

 

A strong mitigation strategy includes an analysis of actions and projects that are based on a 
jurisdiction’s risk, vulnerabilities, and community priorities. These actions should represent a 
comprehensive range of mitigation alternatives that address the vulnerabilities to the hazards that 
the jurisdictions determine are most important.  
 
Each participating jurisdiction updated its list of mitigation actions based on the review of its risk 
assessment, existing capabilities, and status of action items in the 2017 HMP. The actions 
include community-specific details from a comprehensive range of action item categories and 
are included in each jurisdiction annex.   
  
Table 6.10 shows the number of each type of FEMA-identified primary action item types. This 
range of projects demonstrates how planning participants are dedicated to taking a multifaceted 
approach to risk reduction.  
  

  
Table 6.10: Number of Types of Action Items Selected by Participants [Pending 

Completion of Jurisdictional Annexes] 
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Local Plans and 
Regulations  

Structure and Infrastructure 
Projects  

Natural Systems 
Protection  

Public Education and 
Awareness Programs  

  18      

 
 

Mitigation Approach  

  

In developing and ranking the 2022 mitigation actions, the AHMPUC elected to use the FEMA 

recommended Social, Technical, Administrative, Political, Legal, Economic and Environmental 

(STAPLE/E) evaluation criteria tool as outlined in the FEMA Local Mitigation Planning Handbook 

(March 2013). This process was used to help ensure that the most equitable and feasible actions 

would be undertaken based on a jurisdiction’s capabilities. Through discussion and self-analysis, 

each jurisdiction used the STAPLE/E criteria when considering and prioritizing mitigation actions. 

Only actions that satisfied the STAPLE/E criteria to the satisfaction of the jurisdiction and had the 

potential to reduce vulnerability to hazards were included in the Plan.  

  

The STAPLE/E evaluation method uses seven criteria for evaluating a mitigation action: social, 

technical, administrative, political, legal, economic, and environmental. Within each of these 

criteria are additional considerations that may call upon the hazard risk assessment and other 

sources of information for evaluation.  

  

Table 6.11: STAPLE/E Evaluation Criteria for Mitigation Actions225   
   

(S) Social  

Definition  Considerations 

The public must support the overall 
mitigation implementation strategy and 

specific mitigation actions. The 
mitigation action is evaluated in terms 
of community acceptance and impact 

on the population.  

Community Acceptance: will the action disrupt 
housing or cause the relocation of people? Is the 
action compatible with present and future 
community values? 
Impact on Population: will the proposed action 
adversely affect one segment of the population? 

(T) Technical  

Definition  Considerations 

 
225 Federal Emergency Management Agency. (2011, October 1). Local Mitigation Plan Review Guide.  

https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf  

https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
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It is important to determine if the 
proposed action is technically feasible, 
will help to reduce losses in the long-

term, and has minimal secondary 
impacts. This category evaluates 

whether the action is a whole or partial 
solution, or not a solution at all.  

Technical Feasibility: how effective is the action in 
avoiding or reducing future losses? 
Long-Term Solution: does the action solve the 
problem or only a symptom? 
Secondary Impacts: will the action create more 
problems than it solves? 

(A) Administrative 

Definition  Considerations 

This category examines the anticipated 
staffing, funding, time, and 

maintenance requirements for the 
mitigation action to determine if the 
jurisdiction has the personnel and 

administrative capabilities to implement 
the action or whether outside help will 

be necessary. 

Staffing: does the jurisdiction have the capability 
(staff, technical experts, and training) to implement 
the action? 
Funding Allocated: does the jurisdiction have the 
funding to implement the action or can it readily be 
obtained? 
Time: can the action be accomplished in a timely 
manner? 
Maintenance/Operations: can the community 
provide the necessary maintenance? it is important 
to remember that most federal grants will not 
provide funding for maintenance.  

(P) Political 

Definition  Considerations 

This category considers the level of 
political support for the mitigation 

action. 

Political Support: is there political support to 
implement and maintain these actions? Have 
political leaders participated in the planning process 
so far? 
Local Champion or Proponent: is there a 
respected community member willing to help see 
the action to completion? 
Public and Stakeholder Support: is there enough 
public support to ensure the success of the action? 
Have all stakeholders been offered nan opportunity 
to participate in the planning process? 

(L) Legal  

Definition  Considerations 
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Whether the jurisdiction has the legal 
authority to implement the action of 

whether the jurisdiction must pass new 
laws or regulations is important in 

determining how the mitigation action 
can be best carried out.  

 
Existing Local Authority: are proper laws, 
ordinances, and resolutions in place to implement 
the action? 
Political Legal Challenge: is there a technical, 
scientific, or legal basis for the mitigation action (i.e., 
does the mitigations "fit" the hazard setting)? Are 
there any potential legal consequences? Is the 
action likely to be challenged by stakeholders who 
may be negatively affected? 

(E) Economic 

Definition  Considerations 

Economic considerations must include 
evaluation of the present economic 
base and projected growth. Cost-

effective mitigation actions that can be 
funded in current or upcoming budget 

cycles are more likely to be 
implemented than actions requiring 
general obligation bonds or other 

instruments that would incur long-term 
debt to a community.  

Benefits of Action: what financial benefits will the 
action provide? 
Cost of Action: does the cost seem reasonable for 
the size of the problem and the likely benefits? What 
burden will be placed on the tax base or local 
economy to implement this action? 
Contribution to Economic Goals: does the action 
contribute to community economic goals, such as 
capital improvements or economic development? 
Outside Funding Required: are there currently 
sources of funding that can be used to implement 
the action? Should the action be considered "tabled" 
for implementation until outside sources of funding 
are available? 

(E) Environmental 

Definition  Considerations 

The impact on the environment is an 
important consideration because of 

public desire for sustainable and 
environmentally healthy communities. 
Also, statutory considerations, such as 
the National Environmental Policy Act 
(NEPA), need to be kept in mind when 

using federal funds.  

Impact on Land/Water Bodies: how will this action 
impact land/water? 
Impact on Endangered Species: how will this 
action impact endangered species? 
Impact on Hazardous Materials and Waste Sites: 
how will this action impact hazardous materials and 
waste sites? 
Consistency with Community Environmental 
Goals: is this action consistent with community 
environmental goals? 
Consistency with Federal Laws: is the action 
consistent with federal laws, such as NEPA? 

 

In addition, the anticipated level of cost effectiveness of each measure was a primary 

consideration when developing mitigation actions. Because mitigation is an investment to reduce 
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future damages, it is important to select measures for which the reduced damages over the life 

of the measure are likely to be greater than the project cost. For structural measures, the level of 

cost effectiveness is primarily based on the likelihood of damages occurring in the future, the 

severity of the damages when they occur, and the level of effectiveness of the selected 

measure. Although detailed analysis was not conducted during the mitigation action 

development process, these factors were of primary concern when selecting measures. For 

those measures that do not result in a quantifiable reduction of damages, such as public 

education and outreach, the relationship of the probable future benefits and the cost of each 

measure was considered when developing the mitigation actions.  

 

As a result of this exercise, priority was assigned to each mitigation action by marking them as 

High (H), Moderate (M), or Low (L). These categories were defined as:  

  

• Low: The action has the potential to reduce vulnerability to hazards and based on one to 

two STAPLE/E criteria and is feasible and important for the jurisdiction. The action should 

be implemented as funding becomes available. Projected timeline for completion is five 

or more years.  

 

• Medium: The action has the potential to reduce vulnerability to hazards and based on 

three to four STAPLE/E criteria, is feasible and important for the jurisdiction. Its 

implementation is not as urgent as a high priority action item and can be implemented in 

the long-term. Projected timeline for completion is three to five years.  

 

• High: The action has the potential to reduce vulnerability to hazards and based on five or 

more STAPLE/E criteria and is feasible and important for the jurisdiction. It is especially 

important to the jurisdiction to implement in the short-term and as quickly as possible. 

Projected timeline for completion is one to two years.  

  

Each of the actions are numbered in the action plans and listed in order of their prioritization 

(High, Medium, or Low). The actions that were brought forward from the 2017 plan are listed first 

in the table under their original strategy number, combined with the year that they were 

developed. The new actions for the 2022 new planning cycle follow the previous actions that 

were retained in the Plan.  

 

To ensure that each identified activity is implemented, each action item includes information on 

the expected timeline and the coordinating agency or position. Upon implementation, the 

coordinating agency may look to partner with other organizations for resources and technical 

assistance.  
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Mitigation Action Plan for Implementation  

 

The Mitigation Action Plan for Implementation identifies short and long-term action items 

developed based on hazard data collection and research, and the public participation process, 

including the use of a community survey. Mitigation actions may be considered for funding 

through federal, state, and local funding sources. Through a series of jurisdictional meetings, 

conference calls, and e-mail exchanges, all municipalities (municipalities) participated in the 

development and review of the local Mitigation Action Plan for Implementation.  

 

Incorporation into Existing Planning Mechanisms 

  

The primary mechanism for integration of the mitigation plan requirements is through each 

jurisdiction’s comprehensive municipal planning process and its day-to-day municipal operations, 

especially its public works functions. Each municipality in Chittenden County has adopted a plan 

(commonly called a town plan, municipal plan, development plan or comprehensive plan) that is 

either approved by the voters or the governing body. These plans are also reviewed and 

approved by the Chittenden County Regional Planning Commission. By Vermont statute, 

municipal plans – as well as the Chittenden County Regional Plan – must be re-adopted at least 

every eight years after a public review and comment process.  

 

Each of the municipalities will be referring to and integrating the hazard mitigation plan into 

their municipal plans when they are updating their municipal plans prior to plan expiration. The 

municipal plan update will be led by the Planning Commission, who will review this plan and 

determine those mitigation actions/strategies/goals that should be included in the municipal 

plan.  

 

Another common potential planning goal is to foster “open space” planning, where the 

municipality engages in a public planning process to identify key natural, scenic, historical, and 

other areas that should not be developed. In addition, some municipalities have tax revenues or 

municipal line items dedicated to purchasing land (fee simple or easement) for conservation or 

open space purposes.  

  

A FEMA planning requirement also includes discussion of how the AHMJP will be integrated 

into other county and municipal planning mechanisms. These would include capital 

improvement plans, zoning bylaws, subdivision regulations, and other miscellaneous 

regulations and ordinances. All of Chittenden counties’ municipalities have zoning bylaws and 

various municipal regulations and ordinances. The existing zoning restrictions on development 

in hazard areas will apply to all new structures in these hazard areas. In May 2010, the state 

Legislature passed Act 110 which requires the Agency of Natural Resources to offer 

municipalities with grants or pass-through funding to adopt shoreland and River Corridor best 

management practices in local zoning bylaws. Except for Bolton, Buel’s Gore, Charlotte, and 

St. George, all the county’s municipalities have an annual capital improvements budget, 
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although those with relatively low tax bases may have difficulty funding capital purchases of 

significant size.  

 

Each of the municipalities will incorporate the mitigation actions outlined in this plan into the 

municipal plan during the next plan update process in 2022. The municipal plan update will be 

led by the Planning Commission, who will review this plan and determine those mitigation 

actions/strategies/goals that should be included in the town plan. The dates (Year) for each 

municipal plan update have been added in the respective municipal annex.  

 

Implementation Resources and Funding Opportunities  

   

Determining current and/or potential implementation resources and funding opportunities for 

each identified action item is a vital part of the mitigation strategy planning process. By 

exploring, identifying, and designating funding sources now, municipalities are poised to 

complete identified action items as implementation and funding opportunities arise.  

Under 44 CFR §201.6, local governments must have a FEMA-approved local mitigation plan in 

order to apply for and/or receive hazard mitigation project grant funds for the following federal 

Hazard Mitigation Assistance (HMA) programs:  

  

• Hazard Mitigation Grant Program (HMGP) 

• Building Resilient Infrastructure and Communities (BRIC) 

• Flood Mitigation Assistance (FMA) 

• Repetitive Flood Claims (RFC)  

• Severe Repetitive Loss (SRL)   

 

                          

Mitigation of incident 
caused damage 

 

Funding   available for 

disaster damaged facilities 

                          

 Statewide Hazard 
Mitigation Program 

 

Funding available for 
damaged and non-
damaged facilities based 
on a percentage of dollars  
obligated to the program. 

                      
             

Flood mitigation for 
insured properties 

 

                      
         

Planning Large-scale 
infrastructure projects 

 

   Public Assistance 

       Hazard Mitigation Assistance 

        Hazard Mitigation Grant Program 

Building Resilient Infrastructure in Communities      

Individual Assistance 

Figure 6.1: FEMA HMA Grant Funding Programs  
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Mitigation activities can and should be implemented through a variety of funding streams. 

FEMA funding sources, including the Hazard Mitigation Grant Program (HMGP), the 

Building Resilient Infrastructure and Communities (BRIC) program, the Flood Mitigation 

Assistance (FMA) program, and Sections 404 and 406 Hazard Mitigation Funding tend to 

be heavily relied on for mitigation action completion. However, it is important to research 

and leverage other available funding opportunities and not limit funding sources to FEMA 

assistance programs. Funding opportunities may include other federal agencies, state, 

local, and tribal programs, as applicable, or private funding. In addition to funding, 

mitigation implementation resources such as regulatory and technical assistance are 

available to assist municipalities in completing action items and mitigation integration into 

planning and resilience efforts. A detail list of potential implementation and funding 

resources is provided in Appendix F.  

  

In addition to the sources identified in this Plan, Coronavirus (COVID-19) relief funds were 

distributed by the United States Congress to federal, state, and local government agencies, 

nonprofit organizations, and individuals in 2020 and 2021. The main funding programs were 

the Coronavirus Aid, Relief, and Economic Security (CARES) Act (2020), the Coronavirus  

Response and Consolidated Appropriations Act (2021), and the American Rescue Plan Act 

(ARPA) (2021)226. These funds have a broad range of allowable expenses, including 

supporting public health expenditures, replacing lost public sector revenue, and investing in 

water, sewer, broadband, and cybersecurity infrastructure. Within these overall categories, 

recipients have been able to develop and implement eligible projects and activities to 

mitigate hazard risks and vulnerabilities. 

  

 
226 USA Spending. (2021, September 20). The Federal Response to COVID-19.  

https://www.usaspending.gov/disaster/covid-19?publicLaw=all   

broad flexibility to decide how best to use this funding to meet the needs of their communities226. As of 

December 2021, $350 billion had been allocated to states, counties, cities, tribal governments, 

territories, and non-entitlement units of local government226.  

Another recent influx in federal funds that can be used for mitigation actions is the Infrastructure 

Investment and Jobs Act that was passed by Congress on November 6, 2021. This once-in-a-

generation investment in infrastructure includes legislation that addresses repairing and rebuilding 

roads and bridges with a focus on climate change, mitigation, and resilience, and making the nation’s 

infrastructure resilient against the impacts of climate change, cyber-attacks, and extreme weather 

events226.The ways in which this legislation will be administered is still being determined at the time 

this plan was written.  

 

https://www.usaspending.gov/disaster/covid-19?publicLaw=all
https://www.usaspending.gov/disaster/covid-19?publicLaw=all
https://www.usaspending.gov/disaster/covid-19?publicLaw=all
https://www.usaspending.gov/disaster/covid-19?publicLaw=all
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SECTION 7: PLAN MAINTENANCE   

  

Overview of the Mitigation Maintenance Process .....................................................................353  

Method and Schedule for Monitoring and Evaluating the Plan   ...............................................355  

Method and Schedule for Updating the Plan  ...........................................................................359  

Incorporation into Existing Planning Mechanisms   ..................................................................361 

Continued Public Involvement  .................................................................................................363 

  
  

Requirements:  

• §201.6(c)(4)(i): [There is a] description of the method and schedule for keeping the plan 

current (monitoring, evaluating, and updating the mitigation plan within a 5-year cycle).  

• §201.6(c)(4)(iii): [The plan discusses] how the community will continue public participation in 

the plan maintenance process.  

  

2022 HMP Update  

• The section has been reviewed and updated for planning dates and deliverables.  

• Additional worksheets were added to facilitate the monitoring and evaluation process.  

• The section has been reformatted for clarity and flow.  

  

7.1  Overview  

  

The mitigation plan is a living document that guides action over time. As conditions change, new 

information becomes available, or actions progress over the life of the plan, adjustments may be 

necessary to maintain its relevance and effectiveness.  

  

Periodic revisions and updates of the Chittenden County Multi-Jurisdictional All-Hazards 

Mitigation Plan (MJAHMP) are required to ensure that the goals of the plan are kept current 

considering potential changes in hazard vulnerability and mitigation priorities. In addition, 

revisions may be necessary to ensure that the plan is in full compliance with applicable Federal 

and State regulations. Periodic evaluation of the Plan will also ensure that specific mitigation 

actions are being reviewed and carried out according to each participating jurisdiction’s 

individual Mitigation Action Plan for Implementation.  

 

Implementation and maintenance of the plan work in parallel to ensure successful execution of 

the mitigation strategy. Section 6 includes a discussion of the process all municipalities will 

follow to implement the plan and integrate the requirements of the mitigation strategy into other 

planning mechanisms. Section 7 provides the overall approach for plan maintenance and 

outlines the method and schedule for monitoring, evaluating, and updating the plan. Each 

jurisdictional annex provides a detailed description of how the MJAHMP will be integrated into 

existing planning mechanisms within the municipality. The implementation and maintenance 

https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250015
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250014
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
https://ieminc4.sharepoint.com/sites/extranet/Mit_Island/Intel%20for%20reuse/Chittenden%20County,%20VT/CC%20Plannning%20Process.docx#_TOC_250013
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processes will serve to periodically assess project status, identify benchmarks, make appropriate 

adjustments (if needed), and generally ensure that the planning process is ongoing and that 

progress in risk reduction is being made. The scope of this section includes the following plan 

maintenance steps:  

  

• 7.2  Method and Schedule for Monitoring and Evaluating the Plan.   

• 7.3  Method and Schedule for Updating the Plan.   

• 7.4  Incorporation into Existing Planning Mechanisms.  

• 7.5  Continued Public Involvement.   

 

This section includes procedures to implement each phase of the plan maintenance process by 

assigning responsibility to a position or entity to complete each action; identifying the method 

and schedule for action implementation; and providing the sequenced format for collecting, 

analyzing, and reporting information that will keep the plan up to date.  

 

Plan maintenance activities take place at two levels. This section describes how the Chittenden  

MJAHMP Planning Committee (“AHMPUC”), supported by the Chittenden County Regional 

Planning Commission (CCRPC) will carry out the plan maintenance functions related to the 

regional Base Plan and its supporting appendices and attachments. Likewise, each jurisdiction 

has the authority and responsibility to maintain its own separate Jurisdiction Annex to the plan 

and may establish an internal schedule consistent with the regional planning area’s schedule. As 

an example, a jurisdiction may determine a semi-annual review of mitigation actions is 

appropriate to monitor progress, especially if a number of short-term actions are being 

implemented and completed simultaneously. Each municipality has designated a lead position to 

be responsible for and coordinate the plan maintenance process within their respective 

municipality.  

 

Table 7.1: Municipal Lead for Plan Maintenance Activities  

Municipality Lead 

  

Town of Bolton  Town Clerk & Treasurer  

Enance related ;Buels Gore  Gore Supervisor  

City of Burlington  City Engineer  

Town of Charlotte  Planner  

Essex Police Department  
Also represented the Town of Essex 
Junction  

Chief of Police  

Town of Hinesburg  Town Administrator  

Town of Huntington  Resident appointed by Town  

Town of Jericho  Town Administrator  

Town of Milton  Director of Public Safety  

Town of Richmond  Town Planner  

Town of St. George  Town Clerk & Treasurer  
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Town Shelburne  Town Manager  

City of South Burlington  Director of Planning & Zoning  

Town of Underhill  Town Administrator  

Town of Westford  Zoning Administrator  

Town of Williston  Planning Director & Zoning 
Administrator  

City of Winooski  Fire Chief  

 

If a jurisdiction no longer wishes to actively participate in the development, implementation, and 

maintenance of the plan, they must notify the CCRPC staff and Vermont Emergency 

Management (VEM) in writing.  

  

Plan Maintenance Concept and Responsibilities  

  

The plan maintenance process provides regional and community officials with an opportunity to 

evaluate those actions that have been successful and to explore the possibility of documenting 

potential losses avoided due to the implementation of specific mitigation measures. Plan review 

also affords the opportunity to address mitigation actions that may not have been successfully 

implemented as assigned.  

  

Beginning with the 2017 MJAHMP, the CCRPC enhanced its participation in and support of the 

AHMPUC. The CCRPC staff, in coordination with VEM, reconvened the AHMPUC and 

conducted annual questionnaires, and developed reporting for the plan as described in the 

sections titled 7.2 Method and Schedule for Monitoring and Evaluating the Plan and 7.3 

Method and Schedule for Updating the Plan. The associated Annual Monitoring Reports 

documenting progress by the individual municipalities and the CCRPC for the 2017 MJAHMP 

are maintained by the CCRPC. Based on the successful monitoring and evaluation of progress 

in implementing the current plan, this process will be continued during the next planning cycle.  

 

  

Plan Monitoring and Evaluation Roles and Responsibilities  

CCRPC Staff  

• Coordinate and facilitate the monitoring process  
• Initiate and maintain schedule of monitoring 

activities  
• Collect data and disseminate reports  
• Maintain records and documentation of all 

monitoring activities  
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Mitigation Plan Review and Update 

Committee/Municipal Representatives  

• Participate in the monitoring process as 

requested by the CCRPC staff  
• Assist in collecting and analyzing data  
• Assist in disseminating reports to stakeholders 
and the public  
• Maintain records and documentation of all 

jurisdictional monitoring activities  
• Promote the mitigation planning process with the 

public and solicit public input  

  

7.2  Method and Schedule for Monitoring and Evaluating the Plan  

  

Plan Review Schedule  

  

The MJAHMP will be reviewed on the schedule described in this plan.  

  

• Annually to monitor the effectiveness of the plan and identify required or 

recommended changes or amendments.  

• Biennially to evaluate changes in hazard risk or vulnerability, or in 

implementation of the mitigation strategy, including resources and outcomes.  

• Within three months after the declaration of a federal disaster for plan 

review, revisions and/or project prioritization.  

• When required or needed due to changes in federal or state legislation and/or 

regulations that impact hazard mitigation in Vermont.  

  

Plan Review Method  

  

1. Annual Questionnaire to municipalities  

  

Commencing in January 2023 and each January thereafter during the lifecycle of this plan, 

CCRPC staff will send a questionnaire/worksheet to officials from each of the county’s 

municipalities inquiring about the status of the identified mitigation actions outlined in the 

municipality’s annex. The questionnaire will address:  

  

• What progress was made on each mitigation action in the prior calendar year.  

• CCRPC staff will complete implementation status reports for regional mitigation     

strategies listed in the MJAHMP (Attachment A) and send the implementation status 

reporting worksheet for municipal mitigation actions (Attachment B) to each 

municipality. CCRPC staff will compile the results of completed questionnaires and status 

reports.  

  

2. Biennial Review  
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In conjunction with plan monitoring, CCRPC staff will, in the fall of 2023 and 2025, 

conduct a more thorough review of the MJAHMP and all jurisdictional annexes to assess 

whether:  

  

• The goals and objectives address current and expected conditions.  

• The nature, magnitude, and/or type of risks have changed.  

• The current resources are appropriate to implement the plan.  

• There are implementation problems (e.g., technical, political, legal, fiscal, or 

coordination issues).  

• The outcomes have occurred as expected.  

• The departments, agencies and other partners participated as originally 

proposed.  

  

The Biennial Evaluation Worksheet (Attachment C) will be used to perform this review.  

  

3. Post-Federal Disaster Declaration  

  

Following a federal disaster declaration that includes Chittenden County, the CCRPC 

staff will convene the AHMPUC to review mitigation actions that could be eligible for 

potential funding and review lessons learned to determine if revisions are needed to any 

section of the plan, or to address specific circumstances arising from the event.  

  

4. Summary Monitoring and Evaluation Report  

  

The CCRPC staff will prepare two draft Summary Monitoring and Evaluation Reports, 

one in mid-2024 and the other in mid-2026. The intent of the evaluation processes 

outlined above is to regularly focus attention on the plan and its implementation between 

the five-year updates.  

  

A copy of the draft reports will be posted on the CCRPC’s website, along with public 

notice of availability to review reports and invite public comments.  

  

A copy of the draft reports will also be provided to VEM, the statewide Local Emergency 

Management Planning Committee, the Regional Emergency Management Committee, 

and participating municipalities for review and input. After a two-week comment period, 

public comments will be summarized and attached to the report. The CCRPC will then 

prepare a Final Summary Monitoring and Evaluation Report for review and approval by a 

majority vote of the AHMPUC.  

  

A copy of the final approved Report will be sent to the LEPC, the REMC, the Vermont 

State Hazard Mitigation Officer (SHMO), and the participating municipalities. Depending 

on the evaluation results, the CCRPC or a municipality may initiate the Plan update 

process prior to the scheduled five-year update in late 2027.  
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The CCRPC will convene the AHMPUC for meetings to review the results of the annual 

questionnaires and the biennial reports on this tentative schedule:  

  

• In May of each year starting in 2023 following final approval of the MJAHMP  

• July of the third year (2025) following final approval of the MJAHMP  

• Beginning in 2026, the Committee will establish a schedule for more frequent 

meetings as the Plan Update process accelerates for developing the 2027 HMP update.  

  

Revisions to the Base Plan and Supporting Annexes  

  

Any necessary substantive revisions to the Chittenden MJAHMP elements prior to the next 

update cycle shall be the responsibility of the CCRPC and the participating municipalities in this 

MJAHMP following the plan amendment process outlined in state and FEMA guidance. It must 

be stressed that progress on any required revisions can only be achieved if the CCRPC is 

provided sufficient financial resources for the needed staff time.  

  

Plan Amendment Process  

  

Changes to the regional MJAHMP, other than administrative changes, will necessitate the review 

and approval of the AHMPUC; review and approval by VEM and FEMA; and re-adoption of the 

amended plan by the municipal governing bodies.  

  

The AHMPUC and its participating municipalities will forward information on proposed change(s) 

to all interested parties including, but not limited to, affected county and municipal departments, 

residents, and businesses. When a proposed amendment may directly affect specific private 

individuals or properties, each jurisdiction will:  

  

• Follow existing local, state or federal notification requirements which may include 

published public notices as well as direct mailings.  

• Disseminate the information in order to seek public input on the proposed 

amendment(s) for not less than a 30-day review and comment period.  

• At the end of the 30-day review and comment period, forward the proposed 

amendment(s) and comments to the AHMPUC for final consideration.  

  

The AHMPUC will review the proposed amendment along with the comments received from 

other parties, and if comments are deemed to be acceptable, will submit a recommendation for 

the approval and adoption of changes to the Plan to each appropriate governing body within 60 

days. In determining whether to recommend approval or denial of a plan amendment request, 

the following factors will be considered by the AHMPUC:   

  

• There are significant errors, inaccuracies, or omissions made in the identification 

of issues or needs in the Plan.  
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• New issues or needs have been identified that are not adequately addressed in 

the current Plan.  

• There has been a significant change in information, data, or assumptions from 

those on which the Plan is based.  

• There has been a significant change in local capabilities to implement proposed 

hazard mitigation activities.  

  

Upon receiving the recommendation from the AHMPUC and prior to adoption of the Plan, each 

municipal governing body will hold a public hearing. The governing body will review the 

recommendation from the AHMPUC (including any relevant factors listed above) and any oral or 

written comments received at the public hearing. Following that review, the governing body will 

make one of the following recommendations for action to the AHMPUC:  

  

• Adopt the proposed amendments as presented.  

• Adopt the proposed amendments with modifications. (Recommended 

modifications must be presented with the proposed amendment(s).)  

• Refer the amendment request back to the AHMPUC for further consideration 

and/or additional hearings.  

  

Revisions to Jurisdiction Annexes  

Local participating municipalities have the authority to approve/adopt changes to their own 

Action Plans for Implementation without approval from the CCRPC or the AHMPUC; however, 

the AHMPUC and CCRPC should be advised of all changes as a courtesy and for consideration 

as changes or modifications to the regional MJAHMP. The CCRPC will be responsible for 

verifying that the proposed change will not affect the jurisdiction’s compliance with current State 

and Federal mitigation planning requirements.  

  

Municipalities may make administrative changes or updates to their mitigation actions and Action 

Plans for Implementation in their jurisdiction annexes at any time in coordination with the 

CCRPC staff.  

  

The relative strength and effectiveness of this method and schedule for monitoring and 

evaluating the plan is contingent upon funding from Emergency Management Planning grants, 

Hazard Mitigation Assistance grants, or similar sources. Adherence to the monitoring, evaluation 

and update process schedule will ensure that the Plan is kept current throughout its five-year 

cycle.  

  

7.3  Method and Schedule for Updating the Plan  

  

This plan maintenance step reviews and revises the Plan on an established schedule to reflect 

changes in hazard risk, priorities, development, and progress in local mitigation efforts. FEMA 

regulations require that the hazard mitigation plan be updated, adopted, and approved every five 
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years for the municipalities to maintain eligibility for pre-disaster mitigation funding. This five-year 

update cycle helps ensure that the plan remains current and relevant.  

  

The plan review and revision process is ongoing throughout the five-year life cycle of the plan. 

Monitoring and evaluation activities that are conducted annually, biennially, and following a 

major disaster, will assist in maintaining currency of multiple components of the plan, such as the 

hazard identification and risk assessment, and mitigation actions and priorities.  

  

The end date for completion of updating the plan will be five years from the date the approved 

plan is adopted by the first jurisdiction. It is anticipated that the first adoption will occur in 

(Month/Day/2022), which would set a tentative date for plan expiration in (Month/Day/2027).  

  

Table 7.1: Chittenden MJAHMP Update Roles and Responsibilities  

  

Plan Update Roles and Responsibilities  

CCRPC Staff*  

• Coordinate and facilitate the plan review, 

revision, and update process  

• Maintain schedule of all plan update activities  

• Collect data and disseminate reports  

• Maintain records and documentation of all 

monitoring, evaluation, and update activities  

• Identify and implement opportunities for public 

participation and input in the update process, 

including review of the revised draft plan  

Mitigation Plan Review and Update 

Committee/Municipal Representatives  

• Represent the jurisdiction and participate in the 
planning cycle, including the plan review, 

revision, and update process  

• Collect and report data to the Update 

Coordinator  

• Maintain records and documentation of all 

jurisdictional plan review and revision activities  

• Promote the mitigation planning process with 

stakeholders and the public and solicit public 

input  

*The responsibility for updating the plan may be assigned to the CCRPC, Contracted firm, or other 
designated entity.  

  

The plan update process and schedule are designed to focus on various components of the plan 

throughout the five-year cycle. Based on the schedule described, all parts of the plan will have 

been reviewed by the end of the fourth year of the five-year planning cycle, potentially reducing 

the time and resource burden in the final planning year. Upon completion of the review and 

update process, the MJAHMP will be submitted to VEM for final review and approval in 

coordination with FEMA.  

 

Plan Update Procedure  
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The update process outlined for the 2022 plan maintains the CCRPC as the “lead” planning 

entity to facilitate the update process. Although an outside entity was contracted with the primary 

responsibilities to prepare the 2022 Plan update, it is assumed that in the future the CCRPC will 

continue its long-term role in supporting hazard mitigation planning in some capacity with 

Chittenden County municipalities, whether as a primary or sub-contractor. Consequently, the 

plan update procedure identifies the CCRPC as the facilitator for the next plan update; however, 

this role could be in coordination with another entity that would be determined at the time of the 

update process.  

  

The following plan update procedure will be carried out:  

  

1. CCRPC will seek a pre-disaster mitigation grant or other grants to fund the plan 

update.  

  

2. CCRPC will start convening its All Hazards Plan Update Committee (AHMPUC) 

within at least 12 months of the Plan’s expiration date. As is now the case, membership 

will include representatives appointed by each municipality’s governing body, and one or 

more commissioners representing CCRPC. In addition, ex-officio officials from Vermont 

DEM and the Vermont Agency of Natural Resources (ANR) will be invited to participate 

on the committee.  

  

3. The AHMPUC will review the Summary Monitoring and Evaluation Reports; the 

Plan’s identified hazards; the hazard risk methodology; and the multi-jurisdictional 

mitigation strategies to determine whether they are still appropriate, or whether 

modifications or additions are needed based on current knowledge and conditions.  

  

4. Comments and recommendations made in the FEMA Plan Review Tool for the 

previous plan update will be reviewed and considered for the next Plan Update.  

  

5. Based on AHMPUC input, CCRPC staff will update relevant data in the Plan and 

prepare a draft Plan update. CCRPC will then convene a meeting of the AHMPUC for the 

specific purpose of reviewing the draft Plan update. The goal of this meeting is to reach 

consensus on changes to the draft Plan update and the format of the municipal annexes. 

In the event no consensus is reached, a vote by a simple majority of the AHMPUC voting 

members present will decide to accept the draft Plan.  

  

6. CCRPC will incorporate the changes as recommended by the AHMPUC and then 

work with municipal staff and officials to update their individual annexes to accurately 

reflect the municipality’s current hazard mitigation concerns, capabilities, and 

recommended municipal goals and actions.  
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7. CCRPC will schedule a public presentation to each municipal governing body in 

order to formally present the draft update of the MJAHMP and the relevant municipal 

annex. Each governing body may provide, if it so chooses recommendations for further 

changes to the updated Multi-Jurisdictional Plan and to its individual annex.  

  

8. The public may observe the presentations and provide comments, if desired, on 

the MJAHMP and individual municipal annexes. The draft updated plans will be posted 

on the CCRPC website for public review and comment for a minimum of 30 days.  

  

9. CCRPC staff will incorporate the public and municipal comments into the 

MJAHMP and the individual municipal annexes.  

  

10. CCRPC may submit the MJAHMP and municipal annexes to FEMA Region I for 

approval pending adoption.  

  

11. CCRPC staff will finalize the changes to the MJAHMP and the annexes and 

distribute these to CCRPC and municipal governing bodies to consider a resolution of re-

adoption. Upon adoption by CCRPC and all participating municipalities (within three 

months of the time that the CCRPC has completed presentations to all municipal 

governing bodies), the updated plan will be submitted by the CCRPC (or contracting 

entity) to FEMA Region I along with copies of the annexes adopted to date. Copies of all 

adopting resolutions will also be submitted to FEMA as they are executed.  

  

Each municipality may review and update its own programs, initiatives, and projects at any time 

in order to reflect changing conditions, priorities, and opportunities during the five-year cycle of 

the individual jurisdiction annex.  

  

A municipality may choose not to re-adopt the updated MJAHMP and its respective jurisdictional 

annex, acknowledging that the failure to re-adopt a multi-jurisdictional or local jurisdiction plan 

will result in the jurisdiction no longer being eligible for FEMA hazard mitigation grant programs. 

A municipality may choose to develop, adopt, and submit its own Local Hazard Mitigation Plan to 

VEM for approval, consistent with the requirements of the Disaster Mitigation Act of 2000 and 

regulations contained in 44 CFR 201 & 206 in order to maintain eligibility.  

  

7.4  Incorporation into Existing Planning Mechanisms  

  

An ongoing responsibility of CCRPC, AHMPUC members, and jurisdictional representatives is to 

identify additional stakeholders and existing planning mechanisms that can be integrated into 

mitigation planning as part of short- and long-term community development and resiliency 

planning. This involves establishing hazard mitigation as a community planning priority that can 

be supported through the same community capabilities defined in Section 5:  

  

• Planning and Regulatory  
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• Administrative and Technical    

• Safe Growth  

• Fiscal and Resources  

• Education and Outreach  

  

Each step in the planning cycle includes ongoing opportunities to identify existing planning 

processes that will provide a platform for integration of hazard mitigation planning.  

  

The mitigation strategies contained in this Plan can be incorporated into CCRPC’s future 

planning mechanisms in two primary ways:  

  

• Chittenden County Regional Planning Commission (CCRPC) – One of the strongest and 

most successful planning partnerships that has taken place to implement recent 

MJAHMP’s is that carried out by the CCRPC. The MJAHMP has been utilized and 

incorporated as a component of the Chittenden County Regional Environment,  

Community, and Sustainability “ECOS” Plan227, most recently adopted on June 20, 

2018228. In addition, regional strategies identified in the ECOS Plan are linked to the 

goals and objectives defined in the MJAHMP and have been updated for 2022. Also, the 

mitigation actions identified in the MJAHMP are linked to actions identified in the ECOS 

Plan. (See Section 6, Mitigation Strategy.) The CCRPC’s process for updating the 

ECOS Plan will consider and incorporate as appropriate the data, analyses, and 

mitigation strategies of the MJAHMP. In addition, the annual questionnaire completed by 

municipalities as a component of the MJAHMP monitoring process links local mitigation 

actions to regional actions, noting the implementation status and progress made in 

reducing risk. 

 

• CCRPC Annual Work Program – The CCRPC will consider and incorporate mitigation 

strategies and actions into its annual Work Program contingent on having sufficient 

available resources.  

  

Opportunities exist for municipalities and other entities to incorporate this Plan’s mitigation 

strategies into their own planning mechanisms. These include, but are but not limited to:  

  

• Municipal comprehensive plans  

• Municipal capital budgets  

• Municipal zoning bylaws and subdivision regulations  

• Open space preservation programs   

 
227 Chittenden County Regional Environment, Community, and Sustainability (ECOS) Plan dated June 20, 

2018. Retrieved at: https://www.ccrpcvt.org/our-work/our-plans/ecos-regional-plan/   
228 The approved 2017 Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan, dated March 6, 

2017, is posted on the Chittenden County Regional Planning Commission website, at: 

https://www.ccrpcvt.org/our-work/emergency-management/hazard-mitigation-plan/   

https://www.ccrpcvt.org/our-work/our-plans/ecos-regional-plan/
https://www.ccrpcvt.org/our-work/our-plans/ecos-regional-plan/
https://www.ccrpcvt.org/our-work/our-plans/ecos-regional-plan/
https://www.ccrpcvt.org/our-work/our-plans/ecos-regional-plan/
https://www.ccrpcvt.org/our-work/our-plans/ecos-regional-plan/
https://www.ccrpcvt.org/our-work/our-plans/ecos-regional-plan/
https://www.ccrpcvt.org/our-work/our-plans/ecos-regional-plan/
https://www.ccrpcvt.org/our-work/our-plans/ecos-regional-plan/
https://www.ccrpcvt.org/our-work/our-plans/ecos-regional-plan/
https://www.ccrpcvt.org/our-work/our-plans/ecos-regional-plan/
https://www.ccrpcvt.org/our-work/emergency-management/hazard-mitigation-plan/
https://www.ccrpcvt.org/our-work/emergency-management/hazard-mitigation-plan/
https://www.ccrpcvt.org/our-work/emergency-management/hazard-mitigation-plan/
https://www.ccrpcvt.org/our-work/emergency-management/hazard-mitigation-plan/
https://www.ccrpcvt.org/our-work/emergency-management/hazard-mitigation-plan/
https://www.ccrpcvt.org/our-work/emergency-management/hazard-mitigation-plan/
https://www.ccrpcvt.org/our-work/emergency-management/hazard-mitigation-plan/
https://www.ccrpcvt.org/our-work/emergency-management/hazard-mitigation-plan/
https://www.ccrpcvt.org/our-work/emergency-management/hazard-mitigation-plan/
https://www.ccrpcvt.org/our-work/emergency-management/hazard-mitigation-plan/
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Some of the mitigation strategies in this MJAHMP and the municipal annexes identify specific 

actions to incorporate mitigation strategies into other planning mechanisms. Other opportunities 

may become apparent as strategies are implemented. The ability of municipalities and other 

entities to incorporate this Plan’s mitigation strategies into other planning mechanisms is   

contingent on adequate funding and staffing resources.  

  

Specific local planning initiatives that provide the opportunity to integrate hazard mitigation are 

described in the Action Plan for Implementation in each jurisdiction annex.  

  

7.5  Continued Public Involvement  

  

A critical part of plan maintenance is continuing to identify and provide opportunities for 

stakeholder and public engagement in the planning process and plan implementation. Significant 

Plan changes or amendments may require a public hearing prior to implementing adoption 

procedures.  

  

Ongoing efforts to involve the public in the maintenance, evaluation, and revision process will 

include the following activities.  

  

• The adopted and approved MJAHMP and jurisdiction annexes will be posted on the 

CCRPC’s website on an on-going basis, along with a link to submit comments and 

suggestions for improvement.  

 

• Public involvement activities related to the 2022 update to the Chittenden County ECOS 

Plan, includes a section on public safety that draws from the MJAHMP. The ECOS Plan 

update process will include public meetings and opportunities for public comment in 

relation to the MJAHMP.  

 

• Any proposed changes to the text of the MJAHMP (not including the jurisdiction annexes) 

shall follow the plan updating process described in the previous section, which includes 

the opportunity for public review and comment of draft plans.  

  

References to opportunities for stakeholder and public involvement are addressed in plan 

maintenance steps.  

  

Implementation of the Plan  

 

The systems and procedures described in this section support the implementation of this plan 

through the following measures:  

 

• Annual review method and schedule that monitors and evaluates all elements of the plan 

and tracks the implementation of the plan over time.  
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• Incorporating the plan into existing planning mechanisms that support long-term 

resiliency planning.  

• Documenting progress in risk reduction through prioritizing and implementing local 

mitigation actions.  

To assist with the plan maintenance process, Attachments A, B and C are provided as 

worksheet templates.   The following tables (or ones similar to them) will aid responsible 

entities in identifying Mitigation Actions that support Regional Mitigation Strategies for 

Chittenden County, and facilitate annual monitoring of the plan. 
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Attachment A: CCRPC Regional Mitigation Strategies –Action Implementation 

Monitoring Worksheet  

Category A:    

  

  

  

  

  

 

Action (Primary  

Responsible Entity and  

Partners)  

Report on Progress since Plan Adoption (Mitigation Actions)  

Action #:  

  

  

[Description of action}  

Progress: ___________________________  

Action #:  

  

  

[Description of action}  

Progress: ___________________________  

Action #:  

  

  

[Description of action}  

Progress: ___________________________  

Action #:  

  

  

[Description of action}  

Progress: ___________________________  

Action #:  

  

  

[Description of action}  

Progress: ___________________________  
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Attachment B: Municipal Mitigation Actions - Implementation Monitoring 

Worksheet  

Instructions: Copy/paste additional table for each Action update.  

Municipality:    

Progress Report Period:  From Date:  To Date:  

Action/Project Title:  
  

  

Responsible Department 

or Agency:  

  

  

Contact Name:  
  

  

Contact Phone/Email:  
  

  

  

Project Status:  

□ Action completed  

□ Action deleted  

□ Action in progress   

        Anticipated completion date _________________________  

□Project delayed  

  

Explanation: __________________________________________  

  

  

  

Comments: (Provide details related to the project’s status, including obstacles and challenges to 
projects not yet started or deleted; and data related to completed projects including risk reduction 
achieved, and total cost.)  
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Attachment C: Chittenden County Multi-Jurisdictional All-Hazards Mitigation Plan – 

Biennial Evaluation Worksheet  

The following table will aid responsible entities in implementing the mitigation strategy for 

Chittenden County and facilitate annual evaluation of the plan. The table will be completed by 

the CCRPC staff or entity assigned with the responsibility to annually evaluate the plan.  

  

Evaluation Component                                                           Yes  No  

2022 REGIONAL GOALS  

Goal 1: Protect existing and planned municipal infrastructure.  
Goal 2: Protect life and residential and business properties from natural and manmade hazards.  
Goal 3: Promote and enhance opportunities for public education about hazard mitigation.  
Goal 4: Encourage municipalities to formally incorporate their local All-Hazards mitigation plan into 
their comprehensive plan, as well as incorporate proposed mitigation actions into various bylaws, 
regulations, and ordinances, and municipal operating and capital improvement plans.  
Goal 5: Promote appropriate planning for growth with a focus on change climate and resiliency.  

Are the goals still comprehensive and relevant?      

Policies, Regulations, and Studies  

Are there any new or updated laws, policies, regulations, initiatives, and studies 

that contribute to the hazard risk assessment or identified mitigation actions been 

approved and/or adopted within the past year and should be addressed in the 

Plan?  

    

By adding this information to the plan, would it initiate the amendment process?      

Funding Programs and Planning Mechanisms  

Have there been any changes in local, commonwealth, and/or federal agencies 

and their funding procedures, new grant programs or areas of focus, and potential 

integration into existing planning mechanisms?  

    

By adding this information to the plan, would it initiate the amendment process?      

Hazard Risks and Vulnerabilities  

Is there new or updated data and information that can contribute to risk 

assessments, loss estimates, or asset vulnerabilities for participating 

municipalities?  

    

By adding this information to the plan, would it initiate the amendment process?      

Mitigation Actions  

Has progress been made in previously implemented actions that reduce 

vulnerability and losses?  
    

Are there any new opportunities for mitigation actions?      

By adding this information to the plan, would it initiate the amendment process?      

Integration of Mitigation into Existing Planning Mechanisms      

Are there new opportunities to integrate hazard mitigation planning or 

implementation of actions into other planning mechanisms?  
    

By adding this information to the plan, would it initiate the amendment process?      

Comments:      
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Page 1 of 2

1 TOWN OF ESSEX / CITY OF ESSEX JUNCTION
2 JOINT HOUSING COMMISSION
3 Minutes of Wednesday, September 7, 2022

4 City Representatives: Katie Ballard, Chair; Mia Watson; Ned Daly, Ta-Tanisha 
5 Redditta.
6 Town Representatives: Emily Taylor, Clerk; Rupesh Asher; Mark Redmond
7 Administration and Staff: Darren Schibler, Town Planner.
8 Members of the Public: Jean MacBride, The Essex Reporter
9 1. CALL TO ORDER AND AGENDA ADDITIONS / CHANGES

10 Ballard called the meeting to order at 3:03 PM. There were no proposed changes to 
11 the agenda.

12 2. PUBLIC TO BE HEARD

13 There was no public to be heard.

14 3. BUSINESS ITEMS 

15 a. Approval of Minutes

16 Watson made a motion, seconded by Redditta, to approve the minutes of 
17 August 17, 2022. The motion passed 6-0.

18 b. Inclusionary Zoning Policy Development

19 Watson provided an overview of Inclusionary Zoning with the intention to create IZ 
20 policy in Essex to present to the Planning Commission. 
21 IZ incentivizes or requires private developers to sell or rent a certain percentage of 
22 units in a new housing project below market rate to foster permanent affordability. 
23 Policy in the City would say the ordinance applies to all areas while in the Town, the 
24 ordinance would apply to all areas covered by the existing sewer system. Income 
25 limits would be in place for the IZ units and determined through Area Median Income 
26 (AMI) thresholds established by HUD. These thresholds are updated annually. The 
27 municipality has control over the AMI threshold chosen to determine eligibility for IZ 
28 units. Current proposal is to target rental units at 80% AMI and 120% AMI for 
29 homeownership, determined through numerous factors including Essex’s existing 
30 PUD/density bonus requirements, and Vermont’s definition of a priority housing 
31 development project. Commission is looking to mandate IZ in 10% of units in a new 
32 housing project (so a project with 100 units would see 10 units contributed to IZ). 
33 Too many restrictions on development could mean developers look outside of Essex 
34 for new housing projects which exacerbates an already tight housing market. 
35 Incentives to developers include fee reductions, parking exceptions, expediting the 
36 permitting process, and density bonuses. Incentives in the Town and in the City 
37 could be different. IZ is a concrete policy for a municipality to adopt and will not 
38 solely address inclusion, affordability, and housing availability in communities, but is 
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39 meant to be a policy to point to as the community continues to develop with a focus 
40 on ensuring diverse affordability for housing. Watson states that the Commission 
41 needs to decide if the income thresholds and unit percentage threshold is firm and 
42 what should be brought forward to the Planning Commission. Watson does not have 
43 a schedule for presentations to the City and Town Planning Committees yet which 
44 gives the Commission more time to discuss IZ and determine a path forward for 
45 income eligibility and percentage of units to IZ. Ballard says firm decisions should be 
46 made at the next Commission meeting. Watson will send information via email for 
47 the Commission to review before the next meeting on 9/21/22. Further discussion 
48 will be held for the 9/21/22 meeting.
49 Due to limited remaining time in the meeting, all other agenda items were tabled until 
50 the 9/21/22 meeting.
51 4. Reading File
52 There was no discussion on reading file.
53
54 5. Adjourn

55 The Chair adjourned the meeting at 4:29pm.

56 Minutes prepared and submitted by Emily Taylor, Clerk

57 Minutes approved September 21, 2022
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COVID-19 UPDATE: Due to the COVID-19 / coronavirus pandemic, this meeting is remote and 
will be held via ZOOM Meeting.  Available options to join the meeting: 

● Join via Zoom: Click here to join the meeting 
● Join via conference call (audio only):  1(888) 788-0099 | Conference ID: 958 5750 2850 
● Public wifi is available at the Essex municipal offices, libraries, and hotspots listed here: 

https://publicservice.vermont.gov/content/public-wifi-hotspots-vermont 

Note that for the purpose of recording minutes, you will be asked to provide your first and last 
name and your address. 

When listening to the meeting, please keep your phone or computer on “mute” to prevent 
interruptions. For agenda items, when it is appropriate for the public to speak, please unmute 
your phone or computer and introduce yourself before requesting the floor from the Chair. 

 
MINUTES 

 
Committee Members: Micah Hagan, Chair; Eric Bowker, Evan Lawrence, Chris Kline 
 
1. Call to Order 7:01 

2. Determine who will take minutes. Evan 

3. Changes to Agenda/Review/Approval of Minutes 

4. Lincoln St. RRFB Quote/Order - Micah will get a quote for the committee to vote on the 
purchase of a new RRFB 

5. Group Ride/Booth for Junction Jam - we won't participate this year, and we will try to 
activate this again next year with proper timing to effectively set up a ride and information 
booth. 

6. Local Motion contact Request- group agreed to share email addresses. 

7.  Committee size Review - committee agrees that 5 members are fine through natural 
attrition  

8. Carolyn West: Ground Hog Day Walk Event - Eric suggested using a Word 
document/information that is created for organizing the event. Carolyn will bring her idea 
to the next PTO meeting to seek support and volunteers. 

9. Next BWAC Meeting: Monday, October 17th, 2022, at 7 pm 

10. Meeting Adjournment 7:45 pm 

 

https://zoom.us/j/95857502850?pwd=ZkhRNTlhZ0VqSTl6UzVPb1JNRURZUT09
https://publicservice.vermont.gov/content/public-wifi-hotspots-vermont
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