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Certificate of Local Adoption
E2. For multi-jurisdictional plans, has each jurisdiction requesting approval of the plan documented
formal plan adoption? (Requirement §201.6(c)(5))

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VERMONT
A RESOLUTION ADOPTING THE
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE
WHEREAS, the Town of Lyndon and Village of Lyndonville have historically experienced severe damage
from natural hazards, and continue to be vulnerable to the effects of the hazards profiled in the Multi-

Jurisdiction Hazard Mitigation Plan Update, which result in loss of property and life, economic
hardship, and threats to public health and safety; and
WHEREAS, the Town of Lyndon and Village of Lyndonville have developed and received conditional
approval from the Federal Emergency Management Agency (FEMA) for their Multi-Jurisdiction

Hazard Mitigation Plan Update, (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 Lyndon and Village of Lyndonville; and
WHEREAS, the Plan recommends several hazard mitigation actions (projects) that will provide
mitigation for specific natural hazards that impact the Town of Lyndon and Village of Lyndonville 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 Lyndon and Village of Lyndonville eligible for
funding to alleviate the impacts of future hazards; now therefore be it
RESOLVED by Town of Lyndon Selectboard and the Village of Lyndonville Trustees:
1. The Multi-Jurisdiction Hazard Mitigation Plan Update is hereby adopted as an official plan
of the Town of Lyndon and Village of Lyndonville;
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.
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IN WITHNESS WHEREOF, the undersigned have affixed their signature and the corporate seal of the
Town of Lyndon Selectboard and the Village of Lyndonville this ____ day of _____ 2023.

Date

Selectboard Chair

Village Trustee Chair

Selectboard Member

Village Trustee

Selectboard Member

Village Trustee

Village Trustee

Village Trustee
ATTEST

Town Clerk

Village Clerk
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Record of Changes
This Town of Lyndon and Village of Lyndonville, VT Multi-Jurisdiction Hazard Mitigation Plan Update will
be reviewed and approved on a biannual basis by the Hazard Mitigation Committee and following any
major disasters. All updates and revisions to the plan will be tracked and recorded in the following table.
This process will ensure the most recent version of the plan is disseminated and implemented by each
jurisdiction.
Table 1. Summary of Changes.
Date of Change

Entered By

Summary of Changes

November 1, 2022

11

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE

Chapter 1: Introduction
The Federal Emergency Management Agency (FEMA) defines mitigation as “the effort to reduce loss of
life and property by lessening the impact of disasters. Mitigation is taking actions now – before the next
disaster – to reduce human and financial consequences later (analyzing risk, reducing risk, insuring
against risk.)”1
“The purpose of mitigation planning is to identify policies and actions that can be implemented over the
long term to reduce risk and future losses. Mitigation plans form the foundation for a community's longterm strategy to reduce disaster losses and break the cycle of disaster damage, reconstruction, and
repeated damage. The planning process is as important as the plan itself. It creates a framework for riskbased decision making to reduce damages to lives, property, and the economy from future disasters.”2
“DMA 2000 (Public Law 106-390)3 provides the legal basis for FEMA mitigation planning requirements
for State, local and Indian Tribal governments as a condition of mitigation grant assistance. DMA 2000
amended the Robert T. Stafford Disaster Relief and Emergency Assistance Act by repealing the previous
mitigation planning provisions and replacing them with a new set of requirements that emphasize the
need for State, local, and Indian Tribal entities to closely coordinate mitigation planning and
implementation efforts.”4
The Town of Lyndon and Village of Lyndonville, Vermont created this Plan as part of an ongoing effort to
reduce the negative impacts and costs from damages associated with natural hazards, such as
snowstorms, high winds, and flood. This Plan meets the requirements of the Disaster Mitigation Act
2000. More importantly, the plan was created to reduce loss of life, land, and property due to natural
hazards that affect the planning area. It is difficult to predict when natural hazards will impact the
planning area, but it is accurate to say that they will. By implementing the mitigation actions listed in
this Plan, the impact of natural hazards will be lessened.
Local Mitigation Plans must be updated at least once every five years to continue to be eligible for FEMA
hazard mitigation project grant funding. Specifically, the regulation at 44 CFR §201.6(d)(3) reads:

1

What is Mitigation? (2014). Federal Emergency Management Agency. Retrieved January 2014 from
http://www.fema.gov/what-mitigation
2
Multi-Hazard Mitigation Planning. (2014). Federal Emergency Management Agency. Retrieved January 2014 from
http://www.fema.gov/multi-hazard-mitigation-planning
3
Disaster Mitigation Act of 2000, Pub. L. 106-390, as amended
4
Disaster Mitigation Act of 2000. (2014). Federal Emergency Management Agency. Retrieved January 2014 from
http://www.fema.gov/media-library/assets/documents/4596?id=1935
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Hazard mitigation is any sustained action taken to reduce or eliminate the long-term risk to human life
and property from hazards (44 CFR 201.2). Hazard mitigation activities may be implemented prior to,
during, or after an event. However, it has been demonstrated that hazard mitigation is most effective
when based on an inclusive, comprehensive, long-term plan that is developed before a disaster
occurs.5

Guiding Principles for Plan Development
The Hazard Mitigation Committee (HMC) adhered to the following guiding principles in the plan’s
development.
Guiding Principles for Plan Development:6
•
•

•

Focus on the mitigation strategy. The mitigation strategy is the plan’s primary purpose. All other
sections contribute to and inform the mitigation strategy and specific hazard mitigation actions.
Process is as important as the plan itself. In mitigation planning, as with most other planning
efforts, the plan is only as good as the process and people involved in its development. The plan
should also serve as the written record, or documentation, of the planning process.
This is your community’s plan. To have value, the plan must represent the current needs and
values of the community and be useful for local officials and stakeholders. Develop the
mitigation plan in a way that best serves your community’s purpose and people.

Purpose of the Plan
The purpose of the Multi-jurisdiction Hazard Mitigation Plan Update is to provide the Town of Lyndon
and Village of Lyndonville (known throughout this document as the planning area) with a
comprehensive examination of all natural hazards affecting the Planning Area, as well as a framework
for informed decision-making regarding the selection of cost-effective mitigation actions. When
implemented, these mitigation actions will reduce each town’s risk and vulnerability to natural hazards.
This Plan is a result of a collaborative effort between the Town and Village. Throughout the
development of the Plan, the Hazard Mitigation Committee consulted the public for input regarding
identified goals, mitigation actions, risk assessment, and mitigation implementation strategy.

Identified Hazards
The HMC identified the following list of hazards to profile. This list is consistent with the State Hazard
Mitigation Plan. Infectious Disease was not included in the previous version of this plan but was added
due to the Covid 19 Pandemic.

5 Federal
6

Emergency Management Agency. (2011). Local Plan Review Guide.
Federal Emergency Management Agency. (2013). Local Mitigation Planning Handbook, I-2.
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Hazard

Justification for Inclusion

FLOOD HAZARDS
Flood and Fluvial Erosion

Flooding has historically impacted the planning area. It causes property
damage and may cause loss of life. It also impacts infrastructure such as
roadways.

Flash Flooding

A sudden heavy downpour can cause flooding.

Dam Breach Flooding

Dam breaches have the potential to flood properties in the spillway and
endanger lives.

WIND HAZARDS
Hurricanes

Tropical Storm Irene impacted the planning area in 2011. Hurricanes or
tropical storms can result in wind damage, tornadoes, and flooding.

Microburst

A short-lasting but intense wind event capable of producing tornado-like
damage. Microbursts can endanger population and structures.

Tornadoes

Tornadoes pose a significant risk because buildings may not be built to
withstand severe winds in this part of the country.

WINTER HAZARDS
Blizzard

Blizzards are an expected type of winter storm that pose a risk to the
population and structures due to power failure, car accidents, and
stranding.

Hail

Hail is typically associated with thunderstorms and can cause extensive
property damage (especially to roofs) and vehicular damage.

Ice Jams

Ice jams typically occur every three years and may result in flooding.

Ice Storms

Ice storms are an expected type of winter weather that pose a risk to the
population and structures due to power failure, car accidents, and
stranding. They are also known to produce vegetative debris due to fallen
limbs.

Nor’easter

Nor’easters are an expected type of winter storm that poses a risk to the
population and structures due to power failure from strong wind.
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Hazard

Justification for Inclusion

Snow Events

Snow is a common occurrence in the winter months in New England. It
poses a risk to the population and structures due to power failure, car
accidents, and stranding.

Extreme Cold

Extreme cold can become a hazard, particularly for vulnerable
populations, if the power is disrupted or the event lasts several days. It
may also result in hypothermia or frostbite due to exposure.

FIRE HAZARDS
Drought

Drought typically occurs in the summer months and can result in water
restrictions and an increased fire hazard.

Wildfire

There is no history of natural fire events. However, this hazard was
investigated since it is listed in the State Plan.

Lightning

Lightning can result in death and injury. It is frequently associated with
thunderstorms.

GEOLOGICAL HAZARDS
Earthquake

Earthquakes are possible in this area and may cause damage to structure
and injury or death to the population.

Landslide

Landslides have not historically impacted the area but are included in the
State Plan and are considered possible.

OTHER POTENTIAL HAZARDS
Extreme Heat and Heat Wave

Extreme heat can become a hazard, particularly for vulnerable
populations, and especially if the power is disrupted or the event lasts
several days. Extreme heat is the nation’s #1 weather-related killer and
can result in a variety of threats to human health and safety.

Water Supply Contamination

Pollutants introduced into the ground and / or surface water can cause
contamination.

Hazardous Materials
(HAZMAT)

HAZMAT incidents are a concern given nearby interstate I-91 (within 0.6
mile) just west of the planning area boundary and the freight rail line that
runs through the planning area. HAZMAT incidents from companies in and
near the planning area may also pose a threat. HAZMAT may impact the
surrounding land, air or water supply. However, it should be noted that
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Hazard

Justification for Inclusion
non-natural hazards are outside the scope of this plan and typically
planned for in a separate planning effort.

Invasive Species

Invasive species may destroy crops resulting in economic damage. They
may also pose a direct threat to human health.

Infectious Disease

Since 2020, significant impacts from COVID-19 have raised much greater
concern with pandemics and related public health risks. Vector-borne and
other infectious diseases are a current threat for the planning area and
may be exacerbated by climate change.

Mitigation Strategy
C3. Does the Plan include goals to reduce/avoid long-term vulnerabilities to the identified hazards?
(Requirement §201.6(c)(3)(i))

The hazard mitigation strategy is the culmination of work presented in the planning area profile, risk
assessment, and capability assessment. It is also the result of multiple meetings and sustained public
outreach. The HMC developed the five goal statements shown below. Information about the goal
development process is in Chapter 6: Mitigation Strategy. These goals are considered “broad policy-type
statements”7 that represent the long-term vision for mitigating risk to natural hazards in the planning
area.
Table 2. Goal Statements.
Goal Category

Goal Statement

Save Lives and Property

Reduce or eliminate risk to people, property, and infrastructure from natural
hazards and climate change.

Community Planning

Integrate hazard mitigation policies and practices into local planning
mechanisms.

Regional Collaboration

Build capacity for hazard mitigation through regional collaboration.

Public Awareness

Increase public awareness of hazard risk and mitigation actions by
implementing outreach and education programs.

7

Federal Emergency Management Agency. (2013). Local Mitigation Planning Handbook, p. 6.
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Goal Category

Goal Statement

Preservation

Implement hazard mitigation actions consistent with the preservation of the
region's natural features, historic resources, and the character of individual
neighborhoods.

Plan Update and Changes
This section details some of the changes incorporated into this plan based on development, status of
mitigation actions, and current jurisdiction priorities. Details regarding critical facilities and land use may
be found in Chapter 4: Risk Assessment. Details regarding land use and capabilities may be found in
Chapter 5: Capability Assessment. This plan serves as a total revision and update to the 2016 MultiJurisdiction Hazard Mitigation Plan for the Town of Lyndon and Village of Lyndonville, Vermont.
This plan update included an expanded emphasis on climate change and climate adaptation, infectious
disease was added to the list of hazards, new data and studies were included such as the USACE “Ice
Jam” Study, and social vulnerability was considered.

Changes in Development and Vulnerability
D1. Was the plan revised to reflect changes in development? (Requirement §201.6(d)(3))

The biggest development change is the combination of the Lyndon Town Garage with the Lyndonville
Garage. The old Town of Lyndon Garage buildings have been removed, and a mitigation action was
developed to clean the area of hazardous materials. The Town’s gymnasium received electrical upgrades
but is still not sufficient to function as an emergency shelter. The Town is pursuing development on a 4acre lot which would represent significant development. Darling Hill was recently purchased by the
Town and may be developed as a campground. If this occurs, that will represent a significant seasonal
population increase. The Town now owns property at Sanborn Bridge. Finally, the Broad Street Redesign
project will occur and includes several flood mitigation activities. The plan does consider current and
future development activities; to date there has not been a significant increase or decrease to hazard
risk based on development.

Progress in Mitigation Efforts
D2. Was the plan revised to reflect progress in local mitigation efforts? (Requirement §201.6(d)(3))

The HMC reviewed the previous plan’s mitigation actions as the first step toward developing the 2022
Mitigation Strategy. Each of the actions from the 2016 plan is listed in the table below with its status
(completed, completed & to be continued, partially completed/in-progress, completed, delayed,
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cancelled). The table also indicates a description of the status of each action, if the action should move
forward to this plan update, and 2022 Action Title if relevant.
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Table 1. Status of Previous Mitigation Actions.
Action #

Action Title

Current
Status

Current Status
Description/Explanation

Keep for
Updated Plan?

Updated Action Title/Description
(if applicable)

1

Rte. 114/5/122 Junction

Delayed

This intersection belongs to VTrans
which means there is little the Town
can do to place this as a higher priority
on VTrans project lists.

YES updated/revised
description
provided at right,
if applicable

The need for this exists but it is
beyond the scope of the Town or
Village. Collaborate with VTrans
through participation in their
Advisory Meetings and in other
opportunities as they arise.

2

Rte. 5 Dry Relief Culverts

Delayed

The Town is seeking funding to replace
the culverts with dry bridges.

YES updated/revised
description
provided at right,
if applicable

Install or upsize dry bridges or
culverts, including the Route 5
culverts with a dry bridge.

3

Maintain data on cost to
town related to flooding in
repetitive loss areas.

Completed

This becomes a capability of the Town.

NO - explanation
provided at left

4

Mobile Home Park
Community Preparedness
and Response Plan

Delayed

This action is not truly mitigation;
however, the Town will provide
education for mitigating risk to the
Riverview Estates mobile home park
adjacent to 114.

NO - explanation
provided at left

Educate residents of Riverview
Estates mobile home park
regarding their flood risk and
possible mitigation actions
including raising their lot.

5

Riverview Estates Mobile
Home Park Elevation

Delayed

The Town is not responsible for raising
privately owned mobile homes.

YES updated/revised
description

Educate residents of Riverview
Estates mobile home park
regarding their flood risk and
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Action #

Action Title

Current
Status

Current Status
Description/Explanation

Keep for
Updated Plan?

Updated Action Title/Description
(if applicable)

provided at right,
if applicable

possible mitigation actions
including raising their lot.
Seek FEMA HMGP funding for
hydraulic analysis for raising
bridges or retrofitting them.

6

Centre Covered Bridge

Partially
Completed
/ In
Progress

The Town has sought funding to
restore the bridge with new bridge
abutments. The predevelopment work
includes a hydraulic analysis for raising
the bridge up off the river.

YES updated/revised
description
provided at right,
if applicable

7

Burrington Bridge (AKA
Randall Bridge)

Cancelled

This project is not considered a high
priority to the Town.

NO - explanation
provided at left

8

Railroad Flooding Around
Broad Street

Delayed

Broad Street is controlled by VTrans so
the Town cannot remedy this flooding
issue.

YES updated/revised
description
provided at right,
if applicable

Collaborate with VTrans through
participation in their Advisory
Meetings and in other
opportunities as they arise.

9

Elevate transportation
corridors at problem
locations

Delayed

VTrans owns these transportation
corridors.

YES updated/revised
description
provided at right,
if applicable

Collaborate with VTrans through
participation in their Advisory
Meetings and in other
opportunities as they arise.

10

Reconnect the river to
existing floodplains
upstream from the village
by securing easements on
private land.

Completed

Town garage has been removed.
Passumpsic Valley Land Trust (PVLT)
acquired Confluence Parcel in 2018.
Other parcels are used for farming and
provide active floodplain space. The

NO - explanation
provided at left
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Action #

Action Title

Current
Status

Current Status
Description/Explanation

Keep for
Updated Plan?

Updated Action Title/Description
(if applicable)

town has submitted a BRCI application
for this project.
11

Implement
Recommendations from
the Bridge and Culvert
Assessments

Completed
+ To Be
Continued

Inventoried and updated as changes
are made.

YES updated/revised
description
provided at right,
if applicable

12

Regulate future
development along river
corridors to prevent
erosion and property loss
and Implement
Recommendations from
the River Corridor Studies

Completed

Update to Flood Hazard
Regulations/Bylaws made in 2021.

NO - explanation
provided at left

13

Buyout repetitive loss
structures

Cancelled

FEMA identified list, nothing at the
local level beyond the FEMA list

NO - explanation
provided at left

14

Vail Dam

Completed

LED does routine studies for
relicensing. Last review noted that Vail
Dam provides energy. While it could
decrease flooding, the advantages to
the dam outweigh potential reduction
in upstream flooding.

NO - explanation
provided at left

Improve stormwater
infrastructure as deemed
necessary.
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Action #

Action Title

Current
Status

Current Status
Description/Explanation

Keep for
Updated Plan?

Updated Action Title/Description
(if applicable)

15

Install Stream Buffers

Completed
+ To Be
Continued

Passumpsic Valley Land Trust (PVLT)
has done some buffer plantings along
the Passumpsic.

YES updated/revised
description
provided at right,
if applicable

Implement recommendations
named in River Corridor Plans to
preserve stream corridors.

16

Equipment Protection

Completed

Town Garage has moved to Hill Street.

NO - explanation
provided at left

17

Connect Broad Street
residences across Route 5
to stormwater system

Delayed

VTrans holds the connection and will
make the connection once the Broad
Street redesign is implemented

YES updated/revised
description
provided at right,
if applicable

Collaborate with VTrans through
participation in their Advisory
Meetings and in other
opportunities as they arise.

18

Implement repairs and
continue to track status of
stormwater system.

Completed
+ To Be
Continued

Repairs are made and need to
continue being made as necessary.

YES updated/revised
description
provided at right,
if applicable

Improve stormwater
infrastructure as deemed
necessary.

19

Protect and Retrofit
Covered Bridges

Partially
Completed
/ In
Progress

The Town has sought funding and will
continue to seek funding.

YES updated/revised
description
provided at right,
if applicable

Seek FEMA HMGP funding for
hydraulic analysis for raising
bridges or retrofitting them.
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Action #

Action Title

Current
Status

Current Status
Description/Explanation

Keep for
Updated Plan?

Updated Action Title/Description
(if applicable)

20

Build to the snow load
standard.

Completed

This becomes a capability of the
region.

NO - explanation
provided at left

21

Stormwater Master
Planning

Completed
+ To Be
Continued

The Stormwater Master Plan needs
continual updating and
implementation.

YES updated/revised
description
provided at right,
if applicable

Combine with #5 above - Improve
stormwater infrastructure as
deemed necessary.

22

Create a Capital Budget

Delayed

Limited staff capacity has delayed
implementation of this action.

YES updated/revised
description
provided at right,
if applicable

Create a Capital Budget to support
municipal projects that mitigate
risk to buildings, infrastructure,
and socially vulnerable
populations.

23

Community Rating System
Participation

Delayed

An opportunity to share the
responsibility of CRS requirements has
not happened.

YES updated/revised
description
provided at right,
if applicable

Maintain eligibility and
participation in the National Flood
Insurance Program (NFIP) and
continue to qualify for the
enhanced funding level through
the Emergency Relief and
Assistance Fund (ERAF).

24

Flooding ordinances and
hazard zoning

Completed

Flood Hazard Regulations/Bylaws were
updated in 2021.

NO - explanation
provided at left
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Action #

Action Title

Current
Status

25

Planned Unit Development
Provisions

Completed
+ To Be
Continued

26

VTrans District 7
Transportation Advisory
Meetings

27

28

Current Status
Description/Explanation

Keep for
Updated Plan?

Updated Action Title/Description
(if applicable)

The Town continues to enforce their
bylaws. A need to educate property
owners still exists.

YES updated/revised
description
provided at right,
if applicable

Follow best land use practices
around concentrating
development to village centers.
Implement land use actions from
the Lyndon Municipal Plan (2020).

Completed
+ To Be
Continued

Essential to continue this collaboration
due to the large impact of state
infrastructure on Lyndon and
Lyndonville.

YES updated/revised
description
provided at right,
if applicable

Collaborate with VTrans through
participation in their Advisory
Meetings and in other
opportunities as they arise.

Watershed Collaboration
for Stormwater
Management

Delayed

The limited capacity of towns further
up the river has created challenges to
implementing this action.

YES updated/revised
description
provided at right,
if applicable

Collaborate with NVDA and
upstream neighboring
communities to address
stormwater runoff and to address
actions that allow rivers and
streams to regain access to
floodplains.

Education for Business
Owners and Homeowners.

Delayed

Limited staff capacity and the Covid
Pandemic delayed this action.

YES updated/revised
description
provided at right,
if applicable

Offer multiple opportunities to the
public for hazard mitigation
education. This includes
expanding the Town website with
information about property
development and hazard
mitigation, developing
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Action #

Action Title

Current
Status

Current Status
Description/Explanation

Keep for
Updated Plan?

Updated Action Title/Description
(if applicable)
informational brochures, and
hosting community workshops.

29

Floodproofing Education of
Businesses on Broad Street

Delayed

Limited staff capacity and the Covid
Pandemic delayed this action.

YES updated/revised
description
provided at right,
if applicable

Offer multiple opportunities to the
public for hazard mitigation
education. This includes
expanding the Town website with
information about property
development and hazard
mitigation, developing
informational brochures, and
hosting community workshops.

30

Plan for Lyndon Town
Garage Site

Partially
Completed
/ In
Progress

Town garage moved but clean-up has
not started.

YES updated/revised
description
provided at right,
if applicable

Decontaminate the old Town
Garage site of hazardous materials
that could pollute the river
nearby.

31

FEMA Flood Maps

Cancelled

This action is not the Town's
responsibility.

NO - explanation
provided at left

32

Watershed Health and
Water Quality

Partially
Completed
/ In
Progress

Passumpsic Valley Land Trust (PVLT)
has done some buffer plantings along
the Passumpsic.

YES updated/revised
description
provided at right,
if applicable

Implement recommendations
named in River Corridor Plans to
preserve stream corridors.
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Changes in Priority Since 2014
D3. Was the plan revised to reflect changes in priorities? (Requirement §201.6(d)(3))

The plan was revised to reflect changes in priority, such as mitigating extreme heat, mitigating infectious
disease, mitigating risk to vulnerable populations, and adapting to climate change. The goal statements
and mitigation actions were updated to reflect these priorities. In addition, a meeting was held with the
Northeastern Vermont Development Association (NVDA) to collaborate with them on a Heat
Emergencies Plan. The Town and Village continue to prioritize collaboration with Vermont
Transportation (VTrans) because they recognize their responsibility for the region’s most vulnerable
roadway infrastructure. A District Manager from VTrans participated in HMC meetings.
The priority that has not changed since 2016, is the need to mitigate flood risk. This is reflected in many
of the mitigation actions identified in the previous plan and developed for this plan update.

Town and Villager Merger
A proposal exists to merge the Town of Lyndon with the Village of Lyndonville. Details regarding the
merger, including a proposed Charter, Memorandum of Understanding (MOU), Tax Rate Comparison,
and Budget may be found at https://www.lyndonvt.org/town-village-merger-info. A Merger Committee
was formed with support from the Town and Village on Town Meeting Day. The Committee identified
four reasons why the merger is necessary:
1.
2.
3.
4.

Comprehensive management purview of governmental functions.
Acknowledgement of broader responsibility and opportunity to engage all citizens.
Possibility of numerous service enhancements.
Capture of a multitude of small, but important, operational savings.

The Committee believes the Trustees and Selectboard may approve the proposed Charter and MOU in
September of 2022, and then voters of each jurisdiction with vote to approve or deny the merger in
November 2022. If approved the Charters goes to the legislature for approval in the 2023 session and
would take effect on July 1, 2023. If the merger does happen, the next version of this plan will be for one
jurisdiction, the Town of Lyndon.
The potential merger does not change the mitigation priorities for the region and may facilitate their
implementation.

Authority and Assurances
The Town of Lyndon and Village of Lyndonville will continue to comply with all applicable Federal laws
and regulations during the periods for which it receives grant funding, in compliance with 44 CFR 201.6.
It will amend its plan whenever necessary to reflect changes in each town, as well as changes to State or
Federal laws and regulations, as required in 44 CFR 201.6.
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The Hazard Mitigation Committee recognizes the following FEMA publications:
•
•
•

Local Mitigation Planning Handbook (March 2013)
Local Mitigation Plan Review Guide (October 2011)
Demonstrating Good Practices Within Local Hazard Mitigation Plans (January 2017, FEMA
Region 1)

Plan Adoption
E1. Does the Plan include documentation that the plan has been formally adopted by the governing
body of the jurisdiction requesting approval? (Requirement §201.6(c)(5))

The Town of Lyndon Selectboard and Village of Lyndonville Trustees will adopt the Plan when it has
received “Approved-Pending Adoption” status from FEMA. The Certificate of Adoption is included on
page thirteen.

Document Overview
Below is a summary of the Multi-Jurisdiction Hazard Mitigation Plan Update chapters, including
appendices. The planning process closely adhered to FEMA guidelines and to the intent of those
guidelines.
Chapter 2: Planning Area Profile
The Planning Area Profile chapter describes the planning area completely, including history, population,
government, and infrastructure.
Chapter 3: Planning Process
The Planning Process chapter documents the methodology and approach of the hazard mitigation
planning process. The chapter summarizes the Hazard Mitigation Committee (HMC) meetings and the
public outreach process (including public meetings). This chapter guides the reader through the process
of generating this plan and reflects its open and inclusive public involvement process.
Chapter 4: Risk Assessment
The Risk Assessment identifies the natural hazard risks to the planning area and its citizens. The risk
assessment looks at current and future vulnerabilities based on land use development including
structures and infrastructure. Included in this chapter is a list of critical facilities identified by the HMC.
Chapter 5: Capability Assessment
The Capability Assessment looks at the Town and Village’s ability to mitigate risk prior to and following
disaster. This chapter is structured around the following four categories: planning and regulatory,
administrative, and technical, financial, and education and outreach. The chapter concludes with
information regarding the National Flood Insurance Program and a list of specific opportunities to
expand and improve on capabilities to reduce current and future hazard risks.
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Chapter 6: Mitigation Strategy
This chapter provides a blueprint for reducing losses identified in the Risk Assessment. The chapter
presents the hazard mitigation goals, objectives and identified mitigation actions in order of priority.
Each mitigation action includes essential details, such as lead, potential funding sources, and
implementation timeframe.
Chapter 7: Plan Implementation
The Plan Implementation chapter establishes a system and mechanism for periodically monitoring,
evaluating, and updating this plan. It also includes a plan for continuing public outreach and monitoring
the implementation of the identified mitigation actions.
Appendices
The Appendices includes documentation regarding the planning process and the list of mitigation
actions.
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Chapter 2: Planning Area Profile
The Planning Area consists of the Town of Lyndon and the
Village of Lyndonville. “The Town of Lyndon (founded in
1780) is in Vermont’s beautiful rural “Northeast Kingdom” in
Caledonia County. The Town is 39.6 square miles of rolling
green hills and valleys on both sides of the Passumpsic River.
Caledonia County encompasses 17 towns, including Lyndon,
Burke (home of Burke Mountain Ski Area), and St. Johnsbury
(the County Seat). Caledonia County was named to honor
the Scots who settled here and developed the area. Lyndon
is readily accessible from I-91 and is just 3 1/2 hours from
Boston, 2 1/2 hours from Montreal, and six hours from New
York”.8 The Village sits within the borders of the Town and
was incorporated by “an act of the legislature dated
December 24, 1880.”9
Geographically, the planning area lies in the valley of the
Passumpsic River in northeastern Vermont, shown in Figure
1. It is bordered by the town of St. Johnsbury to the south,
Danville to the southwest, Wheelock to the west, Sutton to
the north, Burke to the northeast, and Kirby to the east.
According to the United States Census Bureau, the planning Figure 1. Location of Lyndon in Vermont.
area has a total area of 39.8 square miles (or 103.1 square
kilometers), of which 39.6 square miles (102.2km2) is land and 0.35 square miles (0.9km2) is water. The
Village of Lyndonville is located within the Town of Lyndon at its center and though they are two
separate entities in some respects, the two share many of the same resources and administrative
duties.10
The figure below is a Base Map of Lyndon and Lyndonville. It also shows the critical facilities in the
planning area. The location of each facility is not 100% accurate because the points were placed by hand
on the map.

8

“Our Town.” (2015). Lyndon Area: Chamber of Commerce.
Official Website of Town of Lyndon. (2007). Town of Lyndon, Vermont.
10
Community Facts. (2010). United States Census Bureau.
9
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Figure 2. Base Map with Critical Facilities.

Natural Resources and Environment
Outdoor Recreation
Within the Town of Lyndon and Village of Lyndonville there are a total of six parks, several sports fields,
seven gymnasiums, and ice arena, an outdoor swimming pool, a town forest, a winter recreation park,
and a skateboard park. Powers Park is a park that has a public pool, newly built bike pump track, and
tennis courts that all serve the greater Lyndon area. Shonyo Park is home to the Lyndon Outing Club and
is the “oldest all-volunteer community ski slope in the nation.” Shonyo Park also offers a skateboard
park and youth baseball field. There is the Town-owned Fenter Chester Area, an indoor ice rink that is
used by those living in Caledonia County, the Northeast Kingdom, and Littleton, New Hampshire. The
Town Forest is small, with just under 4 acres of land, and is municipally owned; however, there is no
signage or developed trail system which makes both access and general use more difficult.11 Lyndon

11

Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
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State Forest is larger and offers a variety of recreation activities that include bird watching, hunting,
snowshoeing, berry picking, mountain biking and cross-country skiing.12
Lyndon is also home to the Kingdom Trail Association trail network known as “Kingdom Trails.” Kingdom
Trails is “an internationally acclaimed outdoor recreation network, with off-road, non-motorized, multiuse, all season trails in Lyndon, Burke, Kirby, and East Haven.” The network of 20 trails in the Town
experiences over 135,000 visits annually which offers a direct economic impact of over $10 million. In
addition to the trail networks, there are about seven on-road cycling routes that come through Lyndon
and include the town-sponsored network of trails and on-road walking and bicycling routes called “Paths
Around Lyndon.” The Passumpsic River also offers additional recreational opportunities.13 These
resources allow for the residents and visitors alike to make the most of the built and natural landscapes
present in the area.

Rivers and Wetlands
The Town is part of the Connecticut River Watershed through the Passumpsic River Subbasin. The main
“stem” of the Passumpsic River in Lyndon is fed by the East and West Branches of the Passumpsic River,
Calendar Brook, and Millers Run. The Village of Lyndonville is located where several of the Passumpsic
River tributaries meet, which creates an issue with flooding during the spring and after heavy rain.14
According to the 2020 Municipal Plan, almost all brooks, streams, and rivers within Lyndon are classified
as “Class B waterways” which indicates that they are suitable for boating, swimming, and drinking (with
treatment). The waterways not only have aesthetic and recreational value, but also provide a highquality habitat for biota, fish, and wildlife. Additionally, they can be used for irrigation and agricultural
purposes.15
In addition to the waterways present across Town, Lyndon contains 900 acres of “Class II Wetlands.”
Many of the wetlands are connected with the Passumpsic River and its various tributaries.16

History
The story of Lyndon begins before its settlement by Rhode Island proprietors; however, records dating
back to the 1700s note that securing a grant for the Town was intended as a business venture with no
intention of further settlement. By 1790, twelve families with 59 residents called Lyndon their home and
12

Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
14
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
15
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
16
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
13
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these families began installing important infrastructure which included roads, mills, residences, barns,
crops, churches, and schools. The village of Lyndon Corner was incorporated in 1792 and Lyndon Center
shortly after in 1794. Lyndonville was incorporated 72 years later in 1866.17
As a scenic town with a landscape filled with hills, mountains, and historic covered bridges, there are
many views and experiences that create a draw for residents and visitors alike. Lyndon is nicknamed the
“Covered Bridge Capital of the Northeast Kingdom” due to the many covered bridges that remain intact
and cross over the Passumpsic River and its tributaries, all that lie just west of Lyndonville.18 Not only is
there widely available recreational opportunities due to the array of natural resources, there is also a
deeply rooted history in the Town’s heritage that is linked with the regional railroad, manufacturing and
industrial mills, and educational centers.19
The Village of Lyndonville is the only community in the State of Vermont that was designed by a railroad
company. Many of the homes around Bandstand Park were built to house railroad offices and continued
to showcase the importance of railroads in United States history. This long-standing railroad heritage
has shaped development and maintained the area’s character.20

Government
The Municipal Administrator, Justin Smith, is a board-appointed manager
who oversees the operating departments of the Town of Lyndon and the
Village of Lyndonville, except for the Electric Department. He is the
representative of the Select Board (Town) and Trustees (Village) when
dealing with staff, State and Federal government, and the public.
Responsibilities include highways, water, sewer, and police along with
management of any capital projects undertaken.
The Village of Lyndonville is a separate, chartered municipality that is
located within the Town of Lyndon. Municipal affairs are entrusted to an
elected Board of Trustees, an elected Village Clerk, and an elected Village
Treasurer.21

Figure 3. Justin Smith,
Municipal Administrator.

The Lyndonville Electric Department infrastructure is owned and
managed by the Village Trustees, which employs an Electric Department

17

“History of Lyndon.” (n.d.). Lyndon Area Chamber of Commerce.
Lyndon Existing Conditions Report - Lyndon Design Guidelines. (2019). Town of Lyndon, Vermont.
19
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
20
Lyndon Existing Conditions Report - Lyndon Design Guidelines. (2019). Town of Lyndon, Vermont.
21
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
18
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manager. The Village Trustees and the Electric Department manager are responsible for repairs to the
electric infrastructure, and for cutting trees that are near power lines.
The Village and Town share a garage at 75 Smiths Road for storage of road equipment. The Village Board
of Trustees regulates the use of roads within the Village limits, and a Public Works Supervisor maintains
roads and public parks within the Village. A separate Town Road Foreman maintains Town roads and
structures (culverts and bridges). Both individuals work under the supervision of the Municipal
Administrator. The State Department of Transportation is responsible for maintenance and repairs to
State roads and structures.
In general, the general government services include several departments at the Municipal Office
Building with six full-time staff and three part-time elected officials with contracted services used when
needed. There are several volunteer boards and commissions that set policy which include the
Selectboard, Planning Commission, Development Review Board, Board of Civil Authority, Bicycle and
Pedestrian Advisory Committee, and more.22 The dual-government structure is said to be “confusing” at
times due to some duplication across administrative activities, though there is not a basis for ensuring
coordinated efforts to remedy this. A merger between the two governments was proposed and
approved in 2006; however, it was overturned in 2007.23 Discussions continue, and a proposed merger
will be voted on in November 2022, though it would not be enacted until mid-2023.
The Municipal Building is the hub for all
governmental activities in the planning area. It
serves as the offices of the Town Clerk, Municipal
Administrator, Zoning Administrator/Planning
Director, the Town Listers and the Electric
Department. There is an attached gym and
conference room available for use. The building
itself meets all ADA requirements; however, not all
rooms are accessible. There is a recommendation
to install an elevator to provide access to the
second floor.24
Figure 4. Municipal Offices Sign.

22

Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
24
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
23

November 1, 2022

33

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE

Demographics
The Town of Lyndon is in Caledonia County and has a population of 5,491 according to the 2020 United
States Census. Of its total population, 95.1% of residents identified as White, 0.4% identified as Black or
African American, 3.7% identified as Two or More Races, and 1.3% identified as Hispanic or Latino
(across all races).25 Approximately 94% of people over age 25 have a high-school diploma or a higher
level of education.26 As mentioned previously, the planning area includes over 39 square miles, making it
so that approximately 140 people live in each square mile.
A large portion of the planning area’s population lives in one of its three villages: Lyndon Center, Lyndon
Corner and Lyndonville. Lyndonville is the hub of activities for the area. Figure 5 shows the location of
the Village of Lyndonville, the hub of retail and business activity, in the center of Lyndon and the figure
below details the facilities and zoning in the Village of Lyndonville.

25
26

“Lyndon Town, Caledonia County, Vermont QuickFacts.” (2020). United States Census Bureau.
“Lyndon Town, Caledonia County, Vermont QuickFacts.” (2020). United States Census Bureau.
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Figure 5. Village of Lyndonville.
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The town’s population is increasing, getting older, and more diverse with more foreign-born persons
working and living in the area. Development pressures include:
•
•
•
•

Climate Change
Maintaining Large Forest Blocks
Preserving Agricultural Lands
Encouraging Development within Population Center (that
have established water and wastewater services)

Due to climate change, an increased number of people are
seeking to move to a cooler climate, and some are seeking an
outdoor recreation centered lifestyle. This combination with the
proximity to Burke Mountain (an all-season recreation
attraction), Kingdom Trails, and the outdoor recreation
opportunities in the Northeast Kingdom all contribute to the
changing demographics and development pressures. These result
in growth along the Route 5, Route 114, and Route 122
corridors.

Vulnerable Populations

Figure 6. Darling Inn
Apartments.

Vulnerable populations are groups of individuals that may require
additional assistance and resources to ensure a better quality of life. These populations can include
children, the elderly, the economically disadvantaged or unemployed, individuals with disabilities, and
non-native English speakers.27 According to the 2020 United States Census, 25.0% of the population is 60
years old or older and 16.8% are under 18 years old.28 The median household income for Caledonia
County is $52,794. There are almost 500 veterans in Lyndon. Within the Town, 1.9% of the population is
foreign-born and 16.9% of its residents live in poverty.29 These characteristics outline the need for
consideration of vulnerable populations in current and future town and village processes.
The Town of Lyndon offers 88 affordable rental housing units of which approximately 68% are restricted
for the elderly or tenants with disabilities. The more popular facilities have waiting lists due to their
desirable location in downtown Lyndonville. Affordable housing defined by the Vermont statute is said
to be “Owner-occupied housing with costs (mortgage, taxes, insurance and condo fees) that do not
exceed 30% of the gross annual income of a household earning 120% of the county median income, or
renter-occupied housing with costs (rent, utilities and condo fees) that do not exceed 30% of the gross

27

“20 U.S. Code § 2302 – Definitions”. (n.d.). Legal Information Institute - Cornell Law School.
Age and Sex - ACS 5-Year Estimates Subject Tables. (2020). United States Census Bureau.
29
“Lyndon Town, Caledonia County, Vermont QuickFacts.” (2020). United States Census Bureau.
28
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annual income of a household earning 80% of the county median income.”30 Ensuring fair and equitable
access to quality housing is an integral part of ensuring a fair and equitable municipality.

Land Use and Development
The State of Vermont is known for its beautiful landscapes and natural resources and the Town of
Lyndon is no different. According to the 2020 Municipal Plan, open fields and wooded land make up the
largest portion of land in the Town. With a total acreage of 23,061 acres, most of the land is privately
owned apart from 330 acres that is owned by the municipality and 382 acres that is owned by the State.
There are 10 zoning districts in Lyndon and the foundation of the Town’s zoning has been used since the
early 1970s.31 The figure below is a map of Lyndon’s Zoning Districts.
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Farmland, a major working land use in Caledonia County, has been “fragmented by development” in
Lyndon; however, the largest concentrations of prime agricultural lands and working farms can be found
on Pudding Hill, Hubbard Hill, Mathewson Hill, Darling Hill, Vail Hill, along VT Route 122, and in the
Mount Hunger Road area. There are four certified organic farms in Lyndon and 10 working maple sugar
farms. The Town also has 73 parcels with registered forest management plans that provide wood for
loggers to harvest. Many of these working lands are found in the southwestern portion of Town and
along the Town boundaries.32
Additionally, Lyndon’s residential developments and land use are more dispersed, and the predominant
form of housing stock are single-family homes, which account for over 80% of the area’s properties.33
Commercial and industrial uses are more concentrated and can be found in the Village Center, as well
as, along Main Street, Broad Street, and VT Route 122.34
Recreational land in Lyndon has been used increasingly due to the multi-use trail networks like Paths
Around Lyndon (PAL), Kingdom Trails, and VAST Sno-Cruiser Trails. Related to efforts to provide and
maintain recreational land use, the Town also works to conserve and preserve its open space. This land
is scattered throughout Town and makes up a small amount of its total acreage; however, the Lyndon
State Forest and trail networks highlight what can be present regardless of limited space and land
area.35
As for future development and growth on the impact of land uses in Lyndon, there have been efforts
made to structure that growth. For example, there is the “Village Mixed-Used Growth Area” which is
comprised of the Village Commercial District, the Main Street District, the Park District, and some
sections of the Neighborhood Residential District. The Village Commercial District in particular serves as
the commercial center of Lyndon with its mixed-use development, small scale retail, cafes, service
establishments, offices, and apartments. The Park District surrounds the Village Green and extends
sound along Park Avenue from Maple Street to Center Street and is home to the Town’s historical and
architectural character. Many of the buildings were single-family homes, but over time have become
expensive to occupy and therefore adaptive reuse of these buildings has been encouraged.36
Within the Town there is also the Industrial District which aims to provide location for new industry and
allow for growth of existing industries. The land in this district has access to transportation facilities,
utilities, in addition to the municipal water supply and wastewater treatment. The areas of this district

32

Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
34
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
35
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
36
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
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are located between Pudding Hill and Route 5, with areas along the railroad in Lyndonville, and the St.
Johnsbury-Lyndon Industrial Park.37
The Rural District in Lyndon contains land that retains low-density use and aims to be restricted to
agriculture, forestry, outdoor recreation, and residences. There is a lack of an improved road network
and general municipal services like water supply, sewage treatment, and disposal in this region of Town.
This district is in all the “outlying areas” of Lyndon.38
Regarding population trends, Lyndon’s population has grown each decade since the 1960s; however,
Lyndonville’s population has decreased since 1980. There has been a turnover of housing units into
commercial and office space in some areas of the Village which may account for the decline in
population. Additionally, some single-family homes have been converted into rental units that local
college students can use. The housing stock is said to be “some of the most diverse housing stock in the
county,” due to the mix of older Victorian homes, historic farmhouses, New England-style capes, village
apartment houses with wraparound porches, brick buildings, mobile homes, senior apartments,
ranches, and modern builds.39
As part of the Northeast Kingdom region, Lyndon’s land use development trends are influenced by
neighboring municipalities. Being the second largest Town in Caledonia County, Lyndon serves as a
regional center for surrounding communities. Its varying services and amenities offer a draw and
encourage active participation in the Town’s diverse landscape.40
The Village of Lyndonville, more specifically, remains “historically intact.” It is home to several cafés,
restaurants, a library, post office, retail stores, a grocery store, a gym, and residential homes. The
Village’s core can be found along Broad Street, Depot Street, and Main Street. To the south of the core
are the well-known railroad buildings and to the north is Bandstand Park. There is also a relatively dense
mixed-use development along North Main Street. Residential streets run in a “semi-grid” to the core of
Lyndonville and railroad tracks can be found running parallel to Broad Street. Much of the Village’s
commercial district is human-scale with pedestrian-level and streetscape developments that are
accessible by sidewalk in most cases. Some of the streetscape has changed due to the Depot Street fires
in 1894 and 1924.41
There is the potential in Lyndon for increases in solar, wind, woody biomass energy production. The
figures below indicate the locations for these potential increases.
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Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
39
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
40
Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
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Lyndon Existing Conditions Report - Lyndon Design Guidelines. (2019). Town of Lyndon, Vermont.
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Figure 8. Solar Potential Map.
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Figure 9. Wind Potential Map.
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Figure 10. Woody Biomass Potential Map.
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Local Economy and Economic Development
As the gateway to Vermont’s Northeast Kingdom, Lyndon has a unique opportunity to be the “one stop
shop” for all things in the northeast. With Interstate 91 (I-91) depositing residents, commuters, and
tourists at each end of the Town, Lyndon sees an average of 15,000 vehicles passing through the Village
Center daily. Lyndon is already a destination for basic needs fulfillment like grocery shopping, hardware
supplies, and pharmacy visits; however, there is still a need for a more diverse selection of dining,
drinking, and specialty foods establishments along with other services that can attract people to
contribute to the local economy and increase the tax base. Rather than remaining in Lyndon, many
residents and visitors leave the area to patronize dining and drinking establishments elsewhere.
As a regional urban center in the Northeast Kingdom, Lyndon is a vital center of employment. According
to the Census data, Lyndon provides primary employment to more than 1,200 workers from surrounding
towns. About 440 Lyndon residents also have their primary employment in town. The largest industries
in the planning area are Health Care & Social Assistance, Education Services, and Retail Trade. The
highest paying industries are Public Administration, Manufacturing, and Health Care & Social
Assistance.42
Like the rest of Vermont, Lyndon’s economy has been repeatedly disrupted by changing markets and
most recently by the COVID-19 pandemic. Over the years the Town’s economic base has transitioned
from sheep farming, to railroad, to manufacturing, and then to dairy farming. As markets continually
shift, Lyndon must stay nimble and adaptable to market demands to thrive. An array of techniques is
encouraged to ensure the future of Lyndon’s economy is resilient and not dependent on a single
economic driver. Today, for example, many dairy farms are transitioning to the cannabis industry, which
is a fast-growing market with a supply chain that has big possibilities. This presents a large economic
opportunity for the region as well as for the growing recreational tourism market, which is largely
represented by more affluent urban populations who look for a variety of day and nighttime activities.
This influx of expendable income opens opportunities for revenue extraction from urban centers. A
market analysis could present a clear opportunity for retail businesses in the Town and Village.
Additionally, the development of businesses and services that cater to the student population at
Northern Vermont University - Lyndon (NVU) and Lyndon Institute (LI) - specifically those located in the
Village Center that are walkable from both campuses - present opportunities for both direct and indirect
economic impacts.43

42 https://datausa.io/profile/geo/lyndonville-vt#economy
43 https://www.lyndonvt.org/wp-content/uploads/2021/06/envision_lyndon_2020_FINAL.pdf, p.26
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Infrastructure
Transportation
The Town’s transportation network not only creates connectivity for the community, but it acts as a
“regional gateway” for travel all throughout the Northeast Kingdom.44 Nestled amongst many local
roads, as well as federal and state highways that include US RT 5, VT RT 114, VT RT 122, and Interstate
91 (I-91), the Town offers a vital regional economy due to its accessibility. These routes also create
challenges with traffic congestion in the Town and Village alike. Truck traffic is considerable on the
Broad Street and Main Street sections of US RT 5 which also serve as Lyndonville’s “Main Street”
through the Village Center. This traffic is further exacerbated by the weight limits found on I-91 which
forces trucks to travel on VT RT 122 and adds additional congestion, noise, and pollution. According to
the Burke Mountain Area Transportation Infrastructure Study, portions of VT RT 114 and Broad Street
have higher than average truck traffic compared to similar routes in the State of Vermont. Additional
congestion comes from the Lyndon Institute and Northern Vermont University – Lyndon, especially
around Back Center Road to the Miller’s Run Bridge in Lyndon Center.45
Lyndon’s transportation network is highly car-centric, as is characteristic of cities and towns in the
United States, but its infrastructure also includes bike lanes, sidewalks, alongside multi-purpose paths
and trails. A goal for the Town is to plan for complete streets that serve all modes of transit and works to
offset some of the transportation challenges and negative environmental impacts faced with high
volumes of vehicular traffic.46
When looking at Lyndon’s transportation network in more detail, one can find that its highway network
comprises approximately 14.03 miles of state highway and 8.99 miles of interstate highway. 1-91 has
two exits in the Town, Exit 23 and Exit 24, which provide easy access to surrounding states like
Massachusetts and New Hampshire, as well as the country of Canada. Lyndon’s road network is made
up of 79.73 miles of town roads, while the Village of Lyndonville maintains 6.55 miles of village roads.
The Town of Lyndon also has gravel roads which have become particularly important for pedestrians and
cyclists in rural areas where there is no sidewalk system or multi-modal connectivity.47
According to the 2018 Average Annual Daily Traffic (AADT) Report, Broad Street is the “most heavily
traveled road in Lyndon” with an estimated 13,000 vehicles per day. This statistic has remained the
same over the past five years. Traffic between the US RT 5/VT RT 114/VT RT 122 intersection and
Pudding Hill Road has seen the most significant increase since 2012 and traffic between the US RT 5/VT
44
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RT 114/VT RT 122 intersection and Darling Hill Road has also increased due to popularity of the area’s
Kingdom Trails Network.48
Moving away from the automotive transportation network, pedestrian and bicycle infrastructure is also
somewhat present in the Town. Sidewalks, bike lanes, and designated walking routes which are known
as “Paths Around Lyndon (PAL)” in addition to a 1-mile multi-use path known as “The River Trail” are
mostly concentrated in the Village Center and Lyndon Center. Though there is a lacking pedestrian and
bicycle network across the planning area, there is strong community support for expansion of the
infrastructure. In 2016, for example, the Selectboard adopted the Lyndon Walk & Bike Safety Action Plan
with the help of the Lyndon Bicycle and Pedestrian Advisory Committee. That same year, the Town
partnered with VTrans to incorporate bike lanes along Main Street, Broad Street, and Center Street
while also adding shared lane markings which are known as “sharrows” along Depot Street.49
Public transit and rideshare is also available in Lyndon and Lyndonville. Rural Community Transportation,
Inc. (RCT) is an option that provides “door-to-door and bus route transportation in and around the
Lyndon area via buses, cars, taxis, volunteer drivers, van pools, and rideshares.” These rides are often
provided with little to no cost to passengers due to funding from public programs and local
organizations like Medicaid, Area Agency on Aging, and the Northeast Kingdom Human Services. The
free Jay-Lyn Shuttle runs every weekday and makes stops at major employers and essential service
locations in the area.50
The Town of Lyndon is also home to the Caledonia County State Airport which serves primarily private
single-engine planes. VTrans oversees operation and maintenance of the airport, and a major runway
reconstruction project is planned in the future if funding becomes available.51
The final element of the Town’s diverse transportation network is its rail line, which includes the 104mile, north-south Washington County Railroad-Connecticut River Division rail line. This rail line runs
through Lyndon and is owned by Vermont Rail Systems (VRS). VRS is the first privately-owned rail line in
the United States to operate on publicly owned rights-of-way. The line that runs through the Town is
one of five short-line railroads that accommodates a daily freight route. According to the 2020 Municipal
Plan, it is said that “the potential exists for increased development of rail related services, e.g.,
passenger service, expanded freight business and storage, etc. on the vacant former railyard land north
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of the trans-load facility.”52 This would further support the history of the Town and continue its legacy as
an area shaped by the railroad.

Water, Sewer, and Waste Management
Regarding public water system and water treatment, the Village Water Department has lines that
extend beyond the Village and therefore serve not only Lyndonville, but adjacent areas. Lyndonville’s
public water system has a significant amount of permitted capacity that remains. In case of emergency,
Lyndonville accommodates for more water use by accessing a considerable amount of storage, which is
approximately 2.5 million gallons. The Village Water Treatment Plant is operating as initially designed
with no anticipated upgrades, though some old infrastructure has caused issues for a few customers in
several areas. There are a few private wells in use for residents.53 Overall, the Village Water System
along with the private LynHaven Water System are protected by groundwater source protection areas
as well as well-head protection areas. These protection areas are located around the well-heads and for
the municipal system, along the East Branch of the Passumpsic River. Private wells are also now
protected by the state statute.54
The Town Wastewater Department runs parallel with the Town’s water lines and therefore serves
Village residents as well as those outside of the Village. The Wastewater Treatment Facility underwent
upgrades in 2013. It is currently processing about 26% of its 750,000 gallons per day capacity. The Town
upgraded its pump stations, and the public sewer system piping networking remains in “relatively good
condition.”55
As for stormwater management, in 2016 the Caledonia County Natural Resources Conservation District
(CCNRCD) created a Stormwater Master Plan for the Town of Lyndon. The goals were to understand and
improve upon the flooding and erosion that occurs along the Passumpsic River as well as improve the
water quality that has been impacted by the stormwater that drains from over 400 acres of impervious
surface in Town. The 2018 Stormwater Management Plan further adds to these efforts by introducing
advanced and green stormwater infrastructure concepts in Lyndon.56
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Historical Properties
According to the National Register of Historic Places57, there are nine historic places in the planning
area; five of them are covered bridges. These nine
places include:
1. Bradley Covered Bridge (Millers Run Bridge)
2. Burrington Covered Bridge (Randall Bridge)
3. Center Covered Bridge (Sanborn Covered
Bridge)
4. Chamberlin Mill Covered Bridge
5. School House Bridge
6. District 6 School House
7. Darling Inn
8. Mathewson Block
9. The Riverside School

Figure 11. Burrington Covered Bridge.

Lyndon is known as the “Covered Bridge Capital of
Vermont’s Northeast Kingdom.”58 The covered
bridges have the role of “Serving the utilitarian
purpose of getting people and cargo safely across a
river and roofed to protect the sides and trusses
from the temperamental Vermont weather.”59
Vermont’s covered bridges link the region with its
past and though they were initially built for crossing,
residents and visitors have been able to enjoy them
as unique Town assets made to be explored. Flocks
Figure 12. Bradley Covered Bridge.
57

National Register of Historic Places listings in Caledonia County, Vermont. (2015). Wikipedia. Retrieved August
18, 2015 from
https://en.wikipedia.org/wiki/National_Register_of_Historic_Places_listings_in_Caledonia_County,_Vermont.
58
Official Website of Town of Lyndon. (2007). Town of Lyndon. Retrieved July 28, 2015, from
http://www.lyndonvt.org.
59
Covered Bridges. (2015). Lyndon Area – Chamber of Commerce. Retrieved August 14, 2015, from
http://www.lyndon-vermont.com/covered-bridges.php.

November 1, 2022

47

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE
of turkeys have even been said to roost there unintentionally. Many value these bridges as part of their
vital “Vermont Yankee heritage.”60
In addition to the covered bridges, there are eight historic markers that pay tribute to past leaders and
war veterans in Town. The Lyndon Institute Alumni Museum is located on the Lyndon Institute’s campus
alongside the Shores Memorial Museum and the District School House 6 in Lyndon Center, and the
Manor Vail Museum. There is even a cast-bronze Florentine boar fountain in Town which is noted as
“one of Lyndon’s most recognized landmarks.”61 The number of various historic markers, museums, and
buildings offer a peek into the past of the Town and further highlights the community’s unique
character. Table 2 offers brief descriptions of each of the historical properties.
Table 2. Historical Properties in the Planning Area.
Historical Properties

Description

Bradley Covered
Bridge
(Millers Run Bridge)

The Millers Run Bridge crosses Route 122 at Millers Run, the north edge of
Lyndon Center. “In 1995, as a result of irreparable damage due to a storm, the
bridge was completely replaced. The new bridge allows for one-way traffic and
has a covered walkway for pedestrians. The bridge is noted for being the last
covered bridge to be used in the State Highway system.”

Burrington Covered
Bridge
(Randall Bridge)

The Burrington Covered Bridge was built in 1865 North of Lyndonville, just off
Route 114. “In 1965 a new cement bridge was built at this point across the East
Branch Passumpsic River. However, realizing the great loss in the destruction of
the covered bridges, the bridge was left to preserve one more example of the
craft and beauty inherited from the covered bridge builders.”62 This bridge now
serves as a historic landmark.

Sanborn Covered
Bridge (Centre
Covered Bridge)

The Sanborn Run Bridge sits behind the former LynBurke Motel site near the
intersection of U.S. Route 5 and State Route 114. The bridge was moved to this
location in 1960, it was originally built in 1869 to connect Lyndon Center with
farms on the eastern side of the Passumpsic River. The bridge has been
considered one of the finest examples of the Paddleford type constructed in the
state. The bridge is owned by the Town of Lyndon and plans are underway to
restore the bridge.
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Covered Bridges. (2015). Lyndon Area – Chamber of Commerce. Retrieved August 14, 2015 from
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Chamberlin Mill
Covered Bridge

This bridge was built in 1881 at Lyndon Corner, connecting York Street and South
Wheelock Road.

Darling Inn

The Darling Inn a 3 1/2 story brick hotel building now functions as senior housing.

District 6 School
House

This wood frame schoolhouse was built in 1857 in the Greek Revival Style. It still
functions as a school building.

Mathewson Block

Located on Main Street at the corner of Maple Street. “The Mathewson Block, a
three-story, seven by four bay, flat-roofed, Italianate style, brick commercial
building built in 1869, is prominently situated at the head of Depot Street. It is
the first commercial building that was built in the village.”63 This building is now
owned by RuralEdge.

Schoolhouse Covered
Bridge

This bridge was built in 1879 at the junction of U.S. Route 5 and South Wheelock
Road and is the only bridge in Lyndon with full sidewalls.

Riverside Independent
School

Historically the building was a single dwelling house and used for agricultural
processing. Today it is a school building used for theatre and recreation.

Local and Regional Resources
Public Safety and Medical Resources

Figure 13. Public Safety Facility.

Lyndon has a Public Safety Facility that was
completed in 2005 and it houses both the Lyndonville
Fire and Lyndonville Police Departments. Lyndonville
Fire has 26 State-certified Firefighters and 11
Probationary Firefighters. They also own four fire
engines, one aerial truck, a heavy rescue truck, a
support truck, a Polaris Ranger, and a Zodiac boat.
The Lyndonville Police Department employs three
officers. All Emergency Medical Services (EMS) are
provided by contract with Lyndon Rescue which is
based at the campus of Northern Vermont University
- Lyndon.64

63

National Register of Historic Places Registration Form. (1990). United States Department of the Interior National
Park Services. Retrieved August 14, 2015, from http://focus.nps.gov/GetAsset?assetID=db6688a9-cb21-4cdd-8745eee6118d1c21.
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Corner Medical, also located in Town, includes healthcare providers with specialties in diabetes,
cardiology, women’s health, men’s health, preventative medicine, depression, and palliative care. They
have six medical doctors, one doctor of osteopathic medicine, two nurse practitioners, behavioral health
services, as well as an on-site pharmacist. There is also the Northeastern Vermont Regional Hospital
(NVRH) located in neighboring St. Johnsbury. NVRH provides primary and preventative care, surgical and
specialty services, both inpatient and outpatient care, as well as 24-hour emergency services.65

Schools
The Town of Lyndon has four schools located
within its boundaries. Lyndon Institute is an
approved independent high school, governed by a
private Board of Trustees, and includes day and
boarding students. Northern Vermont University Lyndon is a public liberal arts college founded in
1911. It has about 1,200 students, 57 full-time
faculty, 130 staff and administrators and 115
adjunct faculty members. The Town of Lyndon also
hosts two schools for students from kindergarten
through 8th grade. The Lyndon Town School is a
public elementary school which is part of the
Figure 14. Lyndon Institute.
Kingdom East School District. This district with six schools serves students from eight neighboring
towns. The Riverside School is an approved independent school that is privately owned and governed
by a Board of Trustees.

Places of Worship
Lyndon has eight places of worship which function as gathering places as well as places of historical
significances. Several of these places were established in the early 1900’s. The planning area has eight
places of worship which include:
1.
2.
3.
4.
5.
6.
7.
8.

65
66

St. Elizabeth’s Church (Built 1895)
Methodist Church (Built 1900)
1st Congregational Church (Built 1970)
Episcopal Church (Built 1900)
Church of Latter-Day Saints (Built 1980)
Kingdom Hall Jehovah’s Witness (Built 1984)
Lyndon Center Free Baptist Church (Built 1875)
Lyndon Bible Church (Built 2003).66

Envision Lyndon 2020 Municipal Plan. (2020). Town of Lyndon, Vermont.
Multi-Jurisdiction Hazard Mitigation Plan. (2015). Town of Lyndon, Vermont & Village of Lyndonville, Vermont
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Chapter 3: Planning Process
The planning process was developed in full compliance with the current planning requirements of the
Federal Emergency Management Agency (FEMA) per the following rules and regulations:
•

Robert T. Stafford Disaster Relief and Emergency Assistance Act (Public Law 93-288), as
amended by the Disaster Mitigation Act of 2000

•

Code of Federal Regulations – Title 44, Chapter 1, Part 201 (§201.6: Local Mitigation Plans)

•

Federal Emergency Management Agency Local Mitigation Plan Review Guide (dated October 1,
2011)

The Federal Emergency Management Agency’s recently released; Local Mitigation Planning Policy Guide
(Released April 19, 2022, Effective April 19, 2023) was considered but all requirements may not be
included. In addition, the plan was prepared with the suggestions found in the Demonstrating Good
Practices Within Local Hazard Mitigation Plans, FEMA Region 1, January 2017.
A1. Does the Plan document the planning process, including how it was prepared and who was
involved in the process for each jurisdiction? (Requirement §201.6(c)(1))

A priority through the planning process was equity, which FEMA defines as the “consistent and
systematic fair, just and impartial treatment for all individuals.” This was a central theme through the
planning process and effort was made to develop an inclusive planning process. The whole community
(individuals, communities, private and nonprofit sectors, faith-based organizations, and all levels of
government) were given an opportunity to participate.
The planning process for this updated mitigation plan began in May 2022 and concluded in December
2022 (this does not include the months of plan review and adoption). The Town of Lyndon, Planning
Director, facilitated all activities related to the mitigation plan update, including meeting logistics, data
gathering, and public outreach. The update process was divided into 8 steps listed below and shown in
the following figure:
1. Assemble planning team and meet with consultant to review the planning process and confirm
outreach strategy.
2. Establish work plan with deliverables, timelines for completion and confirmed roles and
responsibilities.
3. Review information on natural hazards and on man-made hazards based on best available data.
4. Review hazard data in at least one public meeting.
5. Complete vulnerability assessment to quantify the extent of each hazard.
6. Identify mitigation strategies.
7. Review mitigation strategies in at least one public meeting.
8. Submit plan to Vermont Emergency Management and Homeland Security and revise
accordingly.
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9. Submit revised plan to FEMA, revise if necessary, and adopt plan
Table 14. Planning Process Timeline.
Steps

May

June

July

August

September

October

November

December

1
2
3
4
5
6
7
8

Hazard Mitigation Committee
The Hazard Mitigation Committee (HMC) formed for the previous development of the Hazard Mitigation
Plan was reformed for this plan update. The representation of stakeholder agencies is consistent while
the specific people have changed in some instances. The HMC includes Town of Lyndon employees,
residents, and representatives of utilities and planning. Table 3 below includes a list of members in
alphabetical order. While Nicole Gratton was the Project Manager, Marty Feltus is the Chair of the
Hazard Mitigation Committee. This list includes the consulting team leads, Jamie Caplan, and Darrin
Punchard. Appendix A includes a table indicating HMC member participation in virtual meetings.
Table 3. Hazard Mitigation Committee Members.
First Name

Last Name

Position

Organization

Jamie

Caplan

Principal, Lead Consultant

Jamie Caplan Consulting LLC

Rob

Carey

Lyndon Institute Representative

Lyndon Institute- High School

Jon

Elwell

General Manager

Lyndonville Electric Department

Marty

Feltus

Community member, Chair of Hazard
Mitigation Committee

Lyndon, Vermont
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First Name

Last Name

Position

Organization

Emily

Finnegan

District Manager

Caledonia County Natural
Resources Conservation District

Kermit

Fisher

Community member

Nicole

Gratton

Planning Director

Town of Lyndon

Alison

Low

Senior Planner

Northeastern Vermont
Development Association

Ken

Mason

Chair of Planning Commission

Planning Commission

Jillian

McLaughlin

Lyndon Rescue

Lyndon Rescue

Bruce

Melendy

Emergency Management Specialist

Northeastern Vermont
Development Association

Brian

Michaud

NVU Lyndon Representative

Northern Vermont University

Darrin

Punchard

Risk Assessment Lead Consultant

Punchard Consulting LLC

Justin

Smith

Municipal Administrator

Town of Lyndon

TJ

Tanner

Dean of Students

Lyndon Town School

Allie

Webster

Energy Planner

Northeastern Vermont
Development Association

Shauna

Clifford

District Manager

VTrans

The list above represents the members of the HMC who participated in HMC meetings. The list below
includes people who were invited to participate but were not able to make any meetings. These people
were also given the opportunity to review the draft plan and join public meetings.
Table 4. Invited to Hazard Mitigation Committee.
First Name

Last Name

Position

Organization

Paul

Brouha

Representative

Town of Sutton

Ben

Copans

Watershed Coordinator and Town
Representative

VT Agency of Natural Resources and
Town of St. Johnsbury
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First Name

Last Name

Position

Organization

Jeffrey

Corrow

Fire Chief

Lyndon Fire Department

Dan

Daley

Lyndon Selectboard

Town of Lyndon

Al

Duey

Representative

Town of Burke

Jack

Harris

Police Chief

Town of Lyndon

Brad

Libbey

Representative

Town of Kirby

Susan

Mills

Village Trustee

Village of Lyndonville

Robert

Nutting

Town Road Foreman

Town of Lyndon

Jeffrey

Pacquet

Representative

Town of Danville

OPEN

POSITION

Public Works Supervisor

Village of Lyndonville

Byron

Savoy

Representative

Town of Sutton

A2. Does the Plan document an opportunity for neighboring communities, local and regional agencies
involved in hazard mitigation activities, agencies that have the authority to regulate development as
well as other interests to be involved in the planning process? (Requirement §201.6(b)(2))

The first HMC meeting, June 8, 2022, included a review of the hazards identified in the previous plan. It
was agreed that adding Infectious Disease to the previously identified list of hazards would be prudent
and keep the plan consistent with the 2018 Vermont State Hazard Mitigation Plan. The HMC also
mentioned that heat emergencies should move up from a low hazard ranking to a moderate hazard
ranking. They also recommended moving drought up to a moderate ranking. These are anecdotal
requests based on the changing climate experienced by residents in the region.
The HMC mentioned several changes since the previous plan was developed including, a new Joint
Garage for the Village of Lyndonville and Town of Lyndonville, new town-owned property at Sanborn
Bridge, and the Town School now has a functioning generator. Two additional campgrounds were
added, which may increase the number of vulnerable people in the area. Generators were added to the
Public Safety building, the Joint Garage, the Municipal Building, and the College.
An additional capability mentioned was an updated Town of Lyndon website which could be used to
educate residents about flood risks and shelter availability.
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The second HMC meeting was held on August 30, 2022, and focused on hazard impacts since 2016,
critical facility identification, and problem statements. Based on the problem statements, the HMC
discussed mitigation actions in detail. Specifics included infrastructure projects such as raising the
elevation of the road at Millers Run Bridge and Broad Street, increasing the size of the culver east of the
Center Street Bridge, and installing stream buffers. The HMC also discussed funding opportunities such
as the FEMA Building Resilient Infrastructure and Communities (BRIC) program, the Hazard Mitigation
Flood Resilient Community Fund (FRCF), and the Local Emergency Management Enhancement Grant.
The third HMC meeting was held on October 26, 2022, and emphasized plan implementation, mitigation
action prioritization, and public engagement outreach for the final public meeting and for plan review.
Also discussed was the plan to merge the Town and Village. This would require a capital improvement
plan that would potentially facilitate some mitigation actions such as road improvements. Committee
members agreed to participate in the upcoming public meeting and to assist with spreading the word
about it and the opportunity to review the plan.
The HMPC also participated in two public meetings, one on September 14, 2022, and one on November
8, 2022, as further described below. These were hosted via Zoom. Finally, the HMPC reviewed the draft
plan prior to sending it to Vermont Emergency Management for their review in late November 2022.

Public Outreach and Stakeholder Engagement
A3. Does the Plan document how the public was involved in the planning process during the drafting
stage? (Requirement §201.6(b)(1))

The Public Outreach Strategy was designed to involve the public in the mitigation planning process. The
purpose of public outreach and stakeholder involvement was to:
•

Generate public interest in mitigation planning

•

Identify and accommodate special populations

•

Solicit public input

•

Engage local stakeholders

•

Create opportunities for public and local stakeholders to be actively involved in the mitigation
planning process

The HMC hosted two virtual public meetings, one on September 14, 2022, and one on November 8,
2022. The first meeting focused on hazard and critical facility identification. One of the first questions
posed to the participants in the meeting was, “who else should we consult with?” The results of this
question are shown in the figure below and each of these agencies was contacted to participate in the
2nd public meeting and to review the draft plan.
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Figure 15. Who else should we consult with?

Participants made a list of critical facilities that included buildings, roads, fire and safety facilities,
nursing homes, the Armory, schools, supermarkets, grocery stores, and gas stations. They also
mentioned that the Town does not own gas tanks to fuel their vehicles which are necessary pre- and
post-disaster. They also mentioned that the climate has become hotter and dryer and that winters are
warmer. The participants were asked about areas of highest concern and the following results were
captured.

Figure 16. Areas of biggest concern.

The meeting concluded with a discussion regarding mitigation actions and the following ideas were
proposed:
•
•
•
•
•

Stronger consideration of properties in floodplains appropriate for buyouts.
Actively restore important floodplains.
Set library up for air conditioning and generator.
Continue to protect river corridors to give the river space to move.
Encourage weatherization to keep homes warmer in winter and cooler in summer.
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Each of these ideas is reflected in the list of hazard mitigations in Chapter 6.
The second public meeting included a review of hazard mitigation actions and the plan in general. Ten
people attended the meeting. Attendees included a Village of Lyndonville Trustee, representatives from
VTrans, Lyndonville Electric, Northern Vermont University, and the Caledonia County Natural Resources
Conservation and members of the public. A few people had questions about the process of plan
adoption and implementation. No one had comments about the mitigation actions.

Northeastern Vermont Development Association
The Planning Team met with the Northeastern Vermont Development Association (NVDA) on August 4,
2022, to discuss the Extreme Heat Preparedness Plan in development for the region. Participating in the
meeting from NVDA were Alison Low, Bruce Melendy, and Allie Webster. The Vermont Department of
Health has reached out to the Regional Planning Commissions for Extreme Heat planning. The
Department of Health has determined that a heat dome, like the one in the Pacific Northwest, could
occur in Northeastern Vermont with devastating impact. The number of emergency room visits
skyrockets when temperatures reach 87 degrees. The NVDA is looking to develop a plan in terms of
impacts to vulnerable populations. They hope Local Emergency Management Plans (LEMP) will be
produced with specific mention to heat management. The hazard mitigation plan will address extreme
heat in terms of adaptation to the built environment.
Considering the built environment, Nicole mentioned that the library in Lyndon is listed as a cooling
center but, it does not have an air conditioner a back-up generator. This will be added to the list of
mitigation actions. A significant portion of the building stock is older and does not have adequate
ventilation or air conditioning. A small percentage of the population in the area is homeless,
approximately twenty-five people, but a larger portion is housing insecure or chronically homeless.
Many homeowners have installed heat pumps and improved weatherization by taking advantage of
state incentives.
Nicole mentioned that Lyndon is interested in mitigating the extreme heat risk through planting drought
tolerant trees and plants, reducing parking spaces that create impervious surfaces, and adding back-up
power to cooling centers.
Nicole Gratton and the HMC received the Lyndon Planning Considerations for Hot Weather Emergencies
in late October 2022. This document in its entirety is included in Appendix B. Much of the content from
this document is included throughout the risk assessment and most importantly in the mitigation
actions.

Review of Draft Plan
The HMC made the plan available to the public for their review for two weeks beginning in late
November 2022. The availability of the plan was announced at the public meeting on November 8, 2022.
In addition, HMC members made announcements to their departments and organizations. Nicole
Gratton, Lyndon Town Planner sent a press release to the Caledonia Record, placed a notice on the
Front Porch Forum and on the Town’s social media accounts. She also posted the flyer on bulletin
boards throughout town. Copies of the press release and flyer are shown in Appendix A. Key
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stakeholders were sent digital copies of the plan to review. These included NVDA, adjacent towns, the
Caledonia County Natural Resources Conservation District, Efficiency Vermont, and the Heat Squad.
Insert comments collected
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Chapter 4: Risk Assessment
Introduction
This plan aims to illustrate the natural disaster risks that people are facing in the Town of Lyndon and
Village of Lyndonville, VT. This chapter presents a comprehensive natural hazard risk and vulnerability
assessment. The risk assessment examines the vulnerability of current and future populations, as well as
the vulnerability of structures (critical facilities) to various natural hazards. The risk assessment provides
a compilation of available information and data sets to the planning area for comprehensive planning
purposes. The risk assessment addresses hazard history, probability, frequency, and impact.

Key Updates for 2022
For the 2022 plan update process, emphasis for updating the risk assessment was placed on the
following key changes and/or content improvements:
●

Updating the inventory of Critical Facilities and their key attributes based on current
information.

●

Updating the Previous Occurrences section for each hazard profile with any notable hazard
events that occurred since the last plan update in 2015.

●

Updating the Probability of Future Events section for each hazard profile to reflect the
anticipated effects of future conditions, including climate change, on the frequency, location,
and severity of identified hazards. The stand-alone section on Climate Change has also been
updated based on new data and findings from the 2021 Vermont Climate Assessment.

●

Updating classification levels assigned to each hazard for the Priority Risk Index (PRI) and final
Hazard Rankings based on updated data, technical information, and input provided by the
Hazard Mitigation Committee.

Additional revisions and/or data updates to other elements of the risk assessment were made as
determined necessary (for example, changes in hazard locations or vulnerabilities based on local
stakeholder input, new data sources or technical information on hazards, etc.). Much of the content
from the 2015 plan has carried forward, reflecting little to no required changes. This includes narrative
hazard descriptions, mapping, and loss estimation results which have not changed. One of the more
notable updates to this chapter is the addition of Infectious Disease as a newly identified hazard, which
has been thoroughly described with its own hazard profile consistent with the other hazards included in
this risk assessment. Lastly, to consolidate and streamline this chapter, some extraneous content from
the previous risk assessment has been removed or abbreviated, especially in cases where the
information was not applicable or specific enough to the planning area to add meaningful value.

Critical Facilities
Critical facilities or assets are defined broadly to include anything that is important to the character and
function of a community, such as people, economic assets, built environment assets, and natural
environment assets.
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People’s livelihoods are the most valuable asset in any community. The Town of Lyndon has a
population of approximately 5,491 residents (according to the 2020 census), all of whom could
potentially be affected by natural hazards, particularly those with homes, businesses, or in need to
access critical facilities located within flood hazard areas.
The following section will explore buildings that are deemed critical to the planning area. Critical
facilities are considered structures or institutions necessary for the Town and Village in terms of
emergency response and recovery. These facilities must continue to operate during and following a
disaster to reduce the severity of impacts and accelerate recovery. Critical facilities typically include
airports, emergency operation centers (EOCs), fire stations, hospitals, police stations, schools,
government buildings, and railroad stations.
Table 5 lists the planning area’s critical facilities, corresponding with description, the year in which the
facility was built, and their assessed value. In conjunction, Figure 1 illustrates the location of each critical
facility including community anchor institution (CAI). No data on previous losses to critical facilities were
available. There are no known losses to critical facilities, however future losses are possible. These
facilities have a combined building exposure value of approximately $145 million. Lastly, it is worth
noting that while not identified below as critical facilities, the Town of Lyndon is very concerned about
maintaining access to other privately-owned and operated facilities that are essential to residents
throughout the planning area including supermarkets, grocery stores, gas stations, etc. The Town also
relies quite heavily on such facilities, such as gas stations meeting the fuel needs of their own employees
and Town-owned vehicles and equipment.
Table 5. List of Critical Facilities in the Planning Area.

Critical Facility

Description and
Justification

Assessed
Value ($)

Year
Built

Back-up
Power?

Municipal Building
(Town and LED Office)

Town Offices, LED Offices

2,941,661

1900

Yes

Public Safety Building
(Police and Fire
Department)

These facilities are
deemed critical because
of their emergency
response function

1,487,078

2004

Yes

Lyndonville Electric
Department (LED) Garage

This structure is a service
office for outage repair
and identified as critical

367,400

1957

Yes

Town Garage
(+ Equipment)

This structure contains
town equipment
necessary for disaster

1,310,700

1970

Yes

November 1, 2022

60

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE
Critical Facility

Description and
Justification

Assessed
Value ($)

Year
Built

Back-up
Power?

preparedness, response,
and recovery
* New facility since last
plan
Village Garage
(Equipment)

* Currently not in use

538,565

1985

N/A

Lyndon Town School
(K8)

Includes vulnerable
populations

8,488,700

1991

Yes

Lyndon Institute
(High School)

Includes vulnerable
populations

11,846,300

1922

No

Northern Vermont
University

Includes vulnerable
populations

95,140,355

1965

Yes

Riverside School

Includes vulnerable
populations

1,168,400

1860

No

Thaddeus Stevens School
(Pre-School to Grade 8)

Includes vulnerable
populations
* Moving to East Burke

249,000

1900

No

Cobleigh Public Library

This structure serves as
an information center

435,000

1906

No

Darling Inn

Elderly Housing,
Community Center;
houses vulnerable
populations

1,045,000

1900

No

Riverside Enrichment
Center

Elder Day Programming;
houses vulnerable
populations

356,700

1980

Yes

The Pines

Nursing Home; houses
vulnerable populations

988,700

1870

Yes

Armory Building

May be used as a shelter

657,248

1950

Yes

November 1, 2022

61

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE
Critical Facility

Description and
Justification

Assessed
Value ($)

Year
Built

Back-up
Power?

St. Elizabeth’s Church

Gathering location and
potential resource center

557,900

1895

No

Methodist Church

Gathering location and
potential resource center

114,500

1900

No

First Congregational
Church

Gathering location and
potential resource center

260,700

1970

No

Episcopal Church

Gathering location and
potential resource center

257,200

1900

No

Church of Latter-Day
Saints

Gathering location and
potential resource center

1,126,400

1980

No

Kingdom Hall Jehovah’s
Witness

Gathering location and
potential resource center

294,800

1984

No

Lyndon Center Free
Baptist Church

Gathering location and
potential resource center

446,400

1875

No

Lyndon Bible Church

Gathering location and
potential resource center

899,500

2003

No

VFW

Gathering location and
potential resource center

533,700

1983

No

Cell Towers

Cell Tower and LED Radio
Repeater; important for
communication and in
case of emergency
response

16.900

N/A

No
(battery
backup for 3
hours)

Wastewater Treatment
Center

Wastewater Treatment
Center; identified as
critical for public health

7,298,791

1976

Yes

VELCO Substation

Electric Substation

33,000

2010

No

LED Substation

Electric Substation

39,000

N/A

No
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Critical Facility

Description and
Justification

Assessed
Value ($)

Year
Built

Back-up
Power?

Pudding Hill Substation

Electric Substation

25,800

N/A

No

Great Falls Substation and
Hydro Dam

Hydro Electric Dam and
Substation

256,400

1900

No

Vail Dam

Hydro Electric Dam

133,800

1950

No

Caledonia Country Airport

County Airport; critical
for transportation

1,218,987

1900

Unknown

Lyndon Rescue

Local EMS; critical for
emergency response

227,800

N/A

Yes

Northeast Kingdom Waste
Management

Local Recycling Center;
identified as critical for
public health

323,500

1900

No

Center Street Pump
Station

Sewer Pump Station

424,658

N/A

No

Calkins Pump Station

Sewer Pump Station

253,750

N/A

No

Industrial Park Pump
Station 1

Sewer Pump Station

253,750

N/A

No

Industrial Park Pump
Station 2

Sewer Pump Station

152,250

N/A

Yes

VFW Pump Station

Sewer Pump Station

253,750

N/A

No

Remington Reservoir

Reservoir

538,565

N/A

No

Heath Road Reservoir

Reservoir

538,565

N/A

No

Booster Station for Water

Water Supply

62,366

N/A

Yes

Millers Run Pump Station

Sewer Pump Station

253,750

N/A

No

Lily Pond Pump Station

Sewer Pump Station

253,750

N/A

No

Main Street Pump Station

Water Pump

33,150

N/A

No
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Critical Facility

Description and
Justification

Assessed
Value ($)

Year
Built

Back-up
Power?

Water Filtration Plant

Water Treatment Plant

1,384,090

N/A

Yes

Figure 17. Critical Facilities.

The planning area experiences significant flooding. For this reason, additional information is provided
regarding the potential impact of flooding to the planning area. Other assets that are typically severely
affected by flood hazards are those within the built environment, including existing structures (e.g.,
residential, and commercial buildings), infrastructure systems (e.g., transportation, water and
wastewater systems), and critical facilities (e.g., police and fire stations, emergency operations centers,
evacuation shelters, hospitals and medical facilities, schools).
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According to data published on the Vermont Flood Ready website67, approximately 117 structures in the
Town of Lyndon and 26 structures in the Village of Lyndonville are located within the FEMA-mapped
Special Flood Hazard Area (SFHA), and only three critical facility structures are located within either the
1% or 0.2% annual chance exceedance flood inundation areas. These vulnerable structures were
estimated to be at risk based on e911 addresses. However, as part of the 2015 plan update process, a
GIS analysis was conducted. The GIS analysis identified additional structures and critical facilities that are
located within or near the SFHA and / or river corridors, and therefore may be vulnerable to flood
hazards. These structures and critical facilities are summarized in Table 6 and illustrated in the figures
that follow (showing the locations of structures in relation to SFHAs and river corridors, respectively).
Table 6. Structures and Critical Facilities Potentially Located within the SFHA and / or River Corridor
Structure Type

FLOOD HAZARD AREA(S)
SFHA

River Corridor

Both

Either

Critical Facility

4

9

3

10

Mobile Home

42

69

38

73

Single Family Dwelling

41

72

25

88

Multi-Family Dwelling

6

10

3

13

Commercial

21

12

3

30

Industrial

1

4

1

4

Government

1

5

1

5

Other

7

13

4

16

TOTAL

123

194

78

239

67

Flood Ready Vermont – Community Reports. (2022). Vermont Agency of Natural Resources, Department of
Environmental Conservation. Retrieved from http://floodready.vermont.gov/assessment/community_reports.
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Figure 18. FEMA Special Flood Hazard Area Showing Critical Facilities and Structures.
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Figure 19. Closeup of FEMA Special Flood Hazard Area Showing Critical Facilities and Structures.
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Figure 20. River Corridors Showing Critical Facilities and Structures.
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Figure 21. Closeup of River Corridors Showing Critical Facilities and Structures.
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Repetitive Loss Properties
According to FEMA, repetitive loss properties are those for which two or more losses of at least $1,000
each have been paid under the National Flood Insurance Program (NFIP) within any 10-year period since
1978. Severe repetitive loss properties are residential properties that have at least four NFIP payments
over $5,000 each and the cumulative amount of such claims exceeds $20,000, or at least two separate
claims payments with the cumulative amount exceeding the market value of the building.
Tropical Storm Irene in August 2011 greatly increased the number of repetitive loss properties in
Vermont.68 For the 2015 plan update, the Town of Lyndon had reported 37 repetitive loss claims,
including eight claims for properties located outside of the SFHA. For the 2022 update data on the
number and amounts for repetitive loss claims is not being made available by the State or FEMA;
however, limited data on the number and occupancy type of repetitive loss properties has been
provided.
Error! Reference source not found. provides a list of repetitive loss properties in the planning area as
provided by Vermont Emergency Management. According to best available current data, there are 16
repetitive loss properties located in Lyndon, including 8 single family structures, 3 multi-family
structures, 2 other residential structures, 2 business non-residential structures, and 1 other nonresidential structure. Of the 16 repetitive loss properties, one is classified as a severe repetitive loss
property, and all except for one has been mitigated. Without mitigation for the remaining 15 properties,
these at-risk structures will likely continue to experience future flood losses.
Table 7. Repetitive Loss Properties in the Planning Area. 69
Mitigated?

Occupancy

NFIP Repetitive Loss?

NFIP Severe Repetitive Loss?

NO

2-4 FAMILY

Y

N

NO

2-4 FAMILY

Y

N

NO

2-4 FAMILY

Y

N

NO

BUSI-NONRES

Y

N

NO

BUSI-NONRES

Y

N

NO

OTHER RESID

Y

N

NO

OTHER RESID

Y

N

NO

OTHR-NONRES

Y

Y

68

State of Vermont Hazard Mitigation Plan. (2013). Vermont Department. of Public Safety, Division of Emergency
Management and Homeland Security.
69
Vermont Emergency Management. Provided by email from Stephanie Smith, State Hazard Mitigation Officer, on
September 13, 2002.
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Mitigated?

Occupancy

NFIP Repetitive Loss?

NFIP Severe Repetitive Loss?

YES

SINGLE FMLY

Y

N

NO

SINGLE FMLY

Y

N

NO

SINGLE FMLY

Y

N

NO

SINGLE FMLY

Y

N

NO

SINGLE FMLY

Y

N

NO

SINGLE FMLY

Y

N

NO

SINGLE FMLY

Y

N

NO

SINGLE FMLY

Y

N

Infrastructure Assets
Infrastructure assets that are often vulnerable to flooding hazards include road-stream crossings such as
bridges and culverts. When these structures become partially or fully blocked by debris or ice jams,
which has been reported to occur in the planning area, flooding may be exacerbated. In addition to
many smaller road-stream crossings throughout the Town and Village, structures crossing the
Passumpsic River from the confluence with the East and West Branches of the Passumpsic River to Vail
Dam include the following, in upstream to downstream order:
●

Canadian Pacific Railroad Bridge

●

Route 114 Bridge

●

Route 5 Bridge (Northern Main Street Bridge)

●

Covered Wooden Bridge (Sanborn Bridge)

●

Footbridge

●

Route 122 Bridge (Center Street Bridge)

●

Route 5 Bridge (Southern Chapel Street Bridge)

A complete inventory of state- and municipal-owned bridges and culverts is provided in Table 8 and
presented in Figure 6.
Table 8. Bridges and Culverts in the Planning Area.
Structure Type

Number of Structures

State and Municipal Bridges (Long)

42

State Bridges (Short)

14
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Municipal Bridges (Short)

17

Municipal Culverts

1,277

TOTAL

1,350

Other infrastructure assets that serve as hydraulic controls are dams. A dam is any artificial barrier that
can or does impound or divert water. All dams have the potential to fail, which can lead to downstream
flooding due to the sudden release or surge of any impounded water. Causes of dam failure include
faulty construction, improper operation, lack of maintenance, blockages, animal activity, earthquakes,
vandalism, terrorism, etc.
The State of Vermont classifies dams according to their potential for causing loss of life and property
damage in the area downstream of the dam if it were to fail. The Downstream Hazard Classification
system is used by the State of Vermont, which is modeled after U.S. Army Corps of Engineers guidelines.
Further information relating to the Downstream Hazard Classification of Dams in Vermont provided in
Table 9.
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Figure 22. State and Municipal-Owned Bridges and Culverts.
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Table 9. Downstream Hazard Classification of Dams in Vermont. 70
Hazard
Category

Potential Loss of Life

Potential Economic Loss

3

Low

None expected (no permanent
structures for human habitation)

Minimal (undeveloped to occasional
structures or agriculture)

2

Significant

Few (no urban developments and no
more than a small number of
inhabitable structures)

Appreciable (notable agriculture,
industry or structures)

1

High

More than few

Excessive (extensive community,
industry or agriculture)

Class

The State of Vermont also maintains a Vermont Inventory of Dams. Dams within the planning area listed
in the database are provided in Table 9. The location and hazard classification of these dams is shown in
Figure 7. The planning area is not located within mapped high-risk dam inundation areas available from
the Vermont Center for Geographic Information.71
Of all the dams in the planning area, the Institute Pond Dam, a privately-owned dam in Lyndon, poses
the greatest risk as it is classified as having a high hazard potential. According to a report from the
Vermont Department of Environmental Conservation’s Dam Safety Program, the Institute Pond Dam has
been rated as being in poor condition as early as 2002 and was last inspected in 2020.72 In DEC’s dam
inventory, this dam has a maximum storage capacity of 41 acre-feet and is 111 years old.

70

Inspection of Dams. (2014). Vermont Agency of Natural Resources, Dept. of Environmental Conservation,
Facilities Engineering Div., Dam Safety Section. Retrieved from
http://www.anr.state.vt.us/dec/fed/damsafety/docs/inspectioninfo.pdf.
71
High Risk Dam Inundation Areas. (2008). Vermont Center for Geographic Information. Retrieved from
http://vcgi.vermont.gov/warehouse/theme_index.
72
Report of the Vermont State Auditor. (2022). Some High Hazard Dams, Including State-Owned, Linger in Poor
Condition for Years, Risking Human Lives. Department of Environmental Conservation’s Dam Safety Program.
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Table 10.Dams within the Planning Area. 73
Name

Stream

Owner

Status

Hazard
Category

Fay Young Reservoir

Squabble Hollow
Brook

Village of Lyndonville

In service

Low

Great Falls

Passumpsic River

Lyndonville Electric
Department

In service

Low

Ice Pond (Upper)

Miller Run Trib

In service

Low

Ice Pond (Lower)

Miller Run Trib

In service

Low

Institute Pond

Passumpsic River Trib

Lyndon Institute

In service

High

Lyndon State College
(Lower)

Passumpsic River Trib

Lyndon State College

Breached

N/A

Lyndon State College
(Middle)

Passumpsic River Trib

Lyndon State College

In service

Low

Lyndon State College
(Upper)

Passumpsic River Trib

Lyndon State College

In service

significant

Lyndon-13

South Wheelock
Branch

Breached

N/A

Vail

Passumpsic River

In service

Los

Whitcomb Mill

South Wheelock Brach

Woodworth Reservoir

South Wheelock
Branch Trib

In service

Low

Lyndonville Electric
Department

73

Vermont Dam Inventory (VDI). (2015). Vermont Center for Geographic Information. Retrieved from
http://vcgi.vermont.gov/warehouse/theme_index.
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Figure 23. Dams in the Planning Area.
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Hazard Identification
B1. Does the Plan include a description of the type, location, and extent of all natural
hazards that can affect each jurisdiction(s)? (Requirement §201.6(c)(2)(i))
This section identifies the types of hazards that can affect the planning area. Based on the FEMA
requirement, the study focuses on natural hazards. Additionally, the study includes other secondary
hazards such as man-made hazards. FEMA defines a hazard as an act or phenomenon that has the
potential to produce harm or other undesirable consequences to a person or thing.74 Without proper
mitigation of hazards these could turn into severe disasters. Therefore hazards pose risks to human life
and property damage, and have the ability to limit access to electrical power, telecommunication
services, potable water, wastewater collection / treatment, and transportation. Downed trees and tree
limbs may also limit emergency access and hinder cleanup efforts.
In an effort to identify all of the hazards that may impact the planning area, the Planning Team reviewed
the Vermont State Hazard Mitigation Plan75 (hereafter referred to as the State Plan) and existing town
and state plans. The Planning Team also reviewed information related to hazards in the planning area
and included the information as applicable. Refer to the resources section for detailed information. In
addition, the consulting team worked with town residents and the Hazard Mitigation Committee to
identify key stakeholders on their knowledge of past hazard events. Past weather-related events were
downloaded from the National Climatic Data Center for research and analysis purposes. Newspaper
articles and other web sources online were reviewed as well. Table 11 shows a complete list of the
Federal Disaster Declarations that included Caledonia County (through August 2022).
Table 11. Presidential Disasters that Impacted Caledonia County, VT. 76
Disaster Name

Date
(Disaster
Declaration)

Disaster
Number
(Type of
Assistance)

Declared Areas (Counties)

COVID-19 Pandemic

4/8/2020

DR-4532

Statewide (All Counties)

Severe Storms and
Flooding

8/16/2017

DR-4330

Addison, Bennington, Caledonia, Orange,
Rutland, Washington, Windsor

74

Local Mitigation Planning Handbook. (2013). Federal Emergency Management Agency.
State of Vermont Hazard Mitigation Plan. (2018). Vermont Emergency Management.
76
Disaster Declarations. 2022. Federal Emergency Management Agency. Retrieved from
https://www.fema.gov/disasters
75
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Disaster Name

Date
(Disaster
Declaration)

Disaster
Number
(Type of
Assistance)

Declared Areas (Counties)

Severe Storms and
Flooding

6/11/2014

DR-4178

Caledonia, Essex, Franklin, Lamoille, Orange,
Orleans, Washington

Severe Winter Storms

1/29/2014

DR-4163

Caledonia, Chittenden, Essex, Franklin, Grand
Isle, Lamoille, Orleans

Severe Storms and
Flooding

8/2/2013

DR-4140

Caledonia, Chittenden, Orange, Orleans,
Rutland, Washington, Windsor

Tropical Storm Irene

9/1/2011

DR-4022

Addison, Bennington, Caledonia, Chittenden,
Essex, Franklin, Lamoille, Orange, Orleans,
Rutland, Washington, Windham, Windsor for
PA Chittenden, Rutland, Washington, Windsor
for IA

Tropical Storm Floyd

11/12/1999

DR-1307

Bennington, Caledonia, Essex, Lamoille,
Orange, Orleans, Rutland, Washington,
Windham, Windsor

Severe Storms,
Tornado, Flooding

8/15/2008

DR-1784

Caledonia, Grand Isle, Lamoille

Severe Storms, High
Winds, Flooding

5/4/2007

DR-1698

Bennington, Caledonia, Essex, Orange,
Rutland, Windham, Windsor, and Lamoille
(added)

Severe Storms, Flooding

8/3/2007

DR-1715

Orange, Washington, Windsor, Caledonia,
Orleans

Severe Storms, Flooding

7/12/2002

DR-1428

Caledonia, Franklin, Lamoille, Orleans, Essex

Severe Storms, Flooding

7/8/2011

DR-4001

Essex, Orange, Caledonia, Washington for PA
Washington for IA

Severe Storms, Flooding

11/8

DR-4043

Caledonia County added for PA and
Washington County for IA

Severe Storms, Flooding

9/15/2008

DR-1790

Addison, Caledonia, Essex, Lamoille, Orange,
Washington, Windsor

Severe Storms, Flooding

9/23/2004

DR-1559

Windham, Addison, Chittenden, Lamoille,
Caledonia, Orleans, Franklin

Severe Storms, Flooding

8/3/2007

DR-1715

Orange, Washington, Windsor, Caledonia,
Orleans
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Disaster Name

Date
(Disaster
Declaration)

Disaster
Number
(Type of
Assistance)

Declared Areas (Counties)

Heavy Rain, Flooding

8/16/1995

DR-1063

Caledonia, Chittenden, Essex, Lamoille,
Orleans, Washington

Severe Storms

7/1/1998

DR-1228

Addison, Caledonia, Chittenden, Essex,
Franklin, Lamoille, Orange, Orleans, Rutland,
Washington, Windsor

Excessive Rainfall, High
Winds, Flooding

4/25/1997

DR-1184

Caledonia, Franklin, Lamoille, Orleans,
Washington

Ice Jams, Flooding

3/18/1992

DR-938

Caledonia, Orange, Washington, Windsor

With exception of the Covid-19 Pandemic, all disasters in recent years have been declared due to
extreme weather conditions. Historically, flooding and fluvial erosion have caused the most disasterrelated damage in Vermont. Most of the declared disasters were the result of suffering caused by flood
damage.
Table 12 summarizes the number of extreme weather events recorded for Caledonia County since the
last plan update process (2015). Most of these events did not result in an emergency or disaster
declaration at any government level; however, they provide some context on the recent frequency of
these weather-related hazard events in the planning area.
Table 12. Extreme Weather Events in Caledonia County, VT (2015 to August 2022). 77
Event Type

Number of Events

Property Damage

Extreme Cold

6

$0

Extreme Heat

2

$0

Flood / Flash Flood

7

$580,000

Hail

9

$0

High Wind / Strong Wind / Thunderstorm
Wind

34

$528,000

Winter Storm / Winter Weather

53

$470,000

111

$1,578,000

Total

Table 13 lists all hazards identified for the planning area along with a brief justification for their inclusion
in this plan, and notes if the hazard is also included in the State Hazard Mitigation Plan.
77

NOAA Storm Events Database. National Oceanic and Atmospheric Administration.
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Table 13. Hazard Identification for the Town of Lyndon, VT and the Village of Lyndonville, VT.
Justification for Inclusion

Included in State
Hazard Mitigation
Plan?

Flood and Fluvial
Erosion

Flooding has historically impacted the planning area. It
causes property damage and may cause loss of life. It
also impacts infrastructure such as roadways.

Yes

Flash Flooding

A sudden heavy downpour can cause flooding.

Yes (part of flooding)

Dam Breach Flooding

Dam breaches have the potential to flood properties in
the spillway and endanger lives.

Yes (part of flooding)

Hurricanes

Tropical Storm Irene impacted the planning area in
2011. Hurricanes or tropical storms can result in wind
damage, tornadoes, and flooding.

Yes (part of flooding
and wind)

Microburst

A short-lasting but intense wind event capable of
producing tornado-like damage. Microbursts can
endanger population and structures.

Yes (part of wind)

Tornadoes

Tornadoes pose a significant risk because buildings may
not be built to withstand severe winds in this part of the
country.

Yes (part of wind)

Blizzard

Blizzards are an expected type of winter storm that pose
a risk to the population and structures due to power
failure, car accidents, and stranding.

Yes (part of
snowstorm)

Hail

Hail is typically associated with thunderstorms and is
capable of causing extensive property damage
(especially to roofs) and vehicular damage.

Yes

Ice Jams

Ice jams typically occur every three years and may result
in flooding.

Yes (part of flooding)

Ice Storms

Ice storms are an expected type of winter weather that
pose a risk to the population and structures due to
power failure, car accidents, and stranding. They are
also known to produce vegetative debris due to fallen
limbs.

Yes

Hazard

FLOOD HAZARDS

WIND HAZARDS

WINTER HAZARDS
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Hazard

Justification for Inclusion

Included in State
Hazard Mitigation
Plan?

Nor’easter

Nor’easters are an expected type of winter storm that
poses a risk to the population and structures due to
power failure from strong wind.

No

Snow Events

Snow is a common occurrence in the winter months in
New England. It poses a risk to the population and
structures due to power failure, car accidents, and
stranding.

Yes

Extreme Cold

Extreme cold can become a hazard, particularly for
vulnerable populations, if the power is disrupted or the
event lasts several days. It may also result in
hypothermia or frostbite due to exposure.

Yes

Drought

Drought typically occurs in the summer months and can
result in water restrictions and an increased fire hazard.

Yes

Wildfire

There is no history of natural fire events. However, this
hazard was investigated since it is listed in the State
Plan.

Yes

Lightning

Lightning can result in death and injury. It is frequently
associated with thunderstorms.

Yes (part of wind and
wildfire)

Earthquake

Earthquakes are possible in this area and may cause
damage to structure and injury or death to the
population.

Yes

Landslide

Landslides have not historically impacted the area but
are included in the State Plan and are considered
possible.

Yes

FIRE HAZARDS

GEOLOGICAL HAZARDS

OTHER POTENTIAL HAZARDS
Extreme Heat and
Heat Wave

Extreme heat can become a hazard, particularly for
vulnerable populations, and especially if the power is
disrupted or the event lasts several days. Extreme heat
is the nation’s #1 weather-related killer and can result in
a variety of threats to human health and safety.

Yes
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Hazard

Justification for Inclusion

Included in State
Hazard Mitigation
Plan?

Water Supply
Contamination

Pollutants introduced into the ground and / or surface
water can cause contamination.

No

Hazardous Materials
(HAZMAT)

HAZMAT incidents are a concern given nearby interstate
I-91 (within 0.6 mile) just west of the planning area
boundary and the freight rail line that runs through the
planning area. HAZMAT incidents from companies in and
near the planning area may also pose a threat. HAZMAT
may impact the surrounding land, air or water supply.
However, it should be noted that non-natural hazards
are outside the scope of this plan and typically planned
for in a separate planning effort.

No

Invasive Species

Invasive species may destroy crops resulting in economic
damage. They may also pose a direct threat to human
health.

Yes

Infectious Disease

Since 2020, significant impacts from COVID-19 have
raised much greater concern with pandemics and
related public health risks. Vector-borne and other
infectious diseases are a current threat for the planning
area and may be exacerbated by climate change.

Yes

Priority Risk Index
The prioritization and categorization of identified hazards for the planning area is based principally on
the Priority Risk Index (PRI), which is a tool used to measure the degree of risk for identified hazards in a
particular planning area. These hazards were chosen based on a variety of factors including location,
extent, impact, probability, warning time, and duration.
The PRI results provide a numerical value for each hazard that allows hazards to be ranked against one
another; the higher the PRI value, the greater the hazard risk. PRI values are obtained by assigning
varying degrees of risk to five categories for each hazard:
1. Probability
2. Impact
3. Location
4. Warning Time
5. Duration
Each degree of risk has been assigned a value from one to four and a predetermined weighting factor.
To calculate the PRI value for a given hazard, the assigned risk value for each category is multiplied by
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the weighting factor. The sum of all five categories equals the final PRI value, as demonstrated in the
example equation below:
PRI VALUE = [(PROBABILITY x .30) + (IMPACT x .30) + (LOCATION x .20)
+ (WARNING TIME x .10) + (DURATION x .10)]
The scoring criteria and weighting scheme of the PRI are described below in Table 14. According to the
applied scoring and weighting scheme, the highest possible PRI value is 4.0. Table 14 lists the scoring
and weighting schemes for each PRI category. By determining a PRI value for each hazard that can be
relatively compared to other hazards threatening the planning area, hazards can be ranked with greater
ease.
Table 14. Priority Risk Index Scoring Criteria.
PRI
Category

Probability

Impact

Location

DEGREE OF RISK
Index
Value

Assigned
Weighting
Factor

Less than 1% annual probability.

1

30%

Possible

Between 1% and 10% annual probability.

2

Likely

Between 10% and 90% annual probability.

3

Highly Likely

90%+ annual probability.

4

Minor

Only minor property damage and minimal
disruption to government functions and
services. No shutdown of critical facilities.

1

Limited

Minor injuries are possible. More than 10% of
buildings damaged or destroyed. Temporary
shutdown of critical facilities (less than one
week).

2

Critical

Multiple deaths / injuries possible. More than
25% of buildings damaged or destroyed.
Complete shutdown of critical facilities for more
than one week.

3

Catastrophic

High number of deaths / injuries possible. More
than 50% of buildings damaged or destroyed.
Complete shutdown of critical facilities for 30
days or more.

4

Negligible

Less than 1% of planning area affected

1

Small

1-10% of planning area affected

2

Level

Criteria

Unlikely

30%

20%
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Warning
Time

Duration

Moderate

10-50% of planning area affected

3

Large

50-100% of planning area affected

4

More than 24
Hours

Self-explanatory

1

12 to 24
Hours

Self-explanatory

2

6 to 12 Hours

Self-explanatory

3

Less than 6
Hours

Self-explanatory

4

Less than 6
Hours

Self-explanatory

1

6 to 24 Hours

Self-explanatory

2

1 to 7 Days

Self-explanatory

3

More than1
Week

Self-explanatory

4

10%

10%

Hazard Profiles
B1. Does the Plan include a description of the type, location, and extent of all natural hazards that can
affect each jurisdiction(s)? (Requirement §201.6(c)(2)(i))
B2. Does the Plan include information on previous occurrences of hazard events and on the probability
of future hazard events for each jurisdiction? (Requirement §201.6(c)(2)(i))
B3. Is there a description of each identified hazard’s impact on the community as well as an overall
summary of the community’s vulnerability for each jurisdiction? (Requirement §201.6(c)(2)(ii))

Each hazard identified for inclusion in this plan (Table 13) is profiled separately to describe the hazard
and its potential impacts on the planning area. The profile for each hazard includes:
Hazard description
A scientific explanation of the hazard including potential magnitude (or severity) and impacts.
Location
Geographical extent of the hazard.

November 1, 2022

84

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE
Previous occurrences
The number of previous hazard events occurring in the planning area (or surrounding area). This section
also details previous events including past impacts.
Extent (or magnitude)
The severity of the hazard in the past and potential severity in the future. Measures may include wind
speed, wave height, or property damage, for example. Scientific scales are used when applicable.
Probability of future events
The likelihood of future events impacting the planning area. Given that an exact probability is often
difficult to quantify, this characteristic is categorized into ranges to be used in hazard profiles in
accordance with the PRI levels described above:
●

Unlikely: Less than 1% annual probability.

●

Possible: Between 1% and 10% annual probability.

●

Likely: Between 10+% and 90% annual probability.

●

Highly Likely: Greater than 90% annual probability.

Vulnerability assessment
The vulnerability assessment addresses local conditions that may increase or decrease vulnerability such
as topography, soil type, land use, demographic characteristics, and development trends.
Potential losses
Estimated losses for various hazard events are calculated using available data and resources. Methods
utilized include GIS analysis and hazard modeling where tools or existing outputs are readily available.
Information such as number of structures at risk and critical facilities at risk are analyzed. Much of this
content hasn’t changed since the 2015 plan due to little change in the underlying data, tools or methods
used to calculate potential losses.
Lastly, each hazard profile addresses the impacts of climate change. In most cases future climate
conditions are expected to exacerbate existing natural hazards, either directly or indirectly. These
impacts are interwoven throughout but often most specifically addressed in the Probability of Future
Events section of each hazard profile.
The remainder of this section provides detailed profiles for each identified hazard for the planning area
of Lyndon and Village of Lyndonville. Hazards are listed and presented in six overarching categories:
1. Flood Hazards
2. Wind Hazards
3. Winter Hazards
4. Fire Hazards
5. Geologic Hazards
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6. Other Potential Hazards

Flood Hazards
Hazard Description
The National Oceanic and Atmospheric Administration (NOAA) and National Weather Service (NWS)
defines a flood as the inundation of a normally dry area caused by rising water in an existing waterway,
such as a river or stream, and notes that flooding is a longer-term event that may last days or weeks.78
A flash flood is defined as a flood caused by heavy or excessive rainfall in a short period of time,
generally within a time period of less than six hours. Flash floods are usually characterized by raging
torrents after heavy rains that rip through river beds, urban streets, or mountain valleys. They can occur
within minutes or a few hours of excessive rainfall. They can also occur even if no rain has fallen, for
instance after a levee or dam has failed, or after a sudden release of water by a debris or ice jam.
Flooding is the most common recurring hazard event in the State of Vermont and one of the most
common natural hazards in the U.S. There are three main types of flooding that occur in Vermont:
flooding from rain or snowmelt, flash flooding, and urban flooding. The effects of all types of flooding
events can be worsened by ice or debris jams or the failure of infrastructure including bridges, culverts,
and dams as well as beaver dams.79
Flood damages are associated with both inundation and fluvial erosion hazards (FEH). Fluvial erosion
refers to streambed and streambank erosion, often associated with catastrophic physical adjustment of
stream channel dimensions (width and depth) and location that can occur during flooding. More than
75% of monetary flood damages in Vermont are associated with fluvial erosion. These events may result
in widespread damage in river floodplains or localized flash flooding caused by unusually large
rainstorms over a small area.
Primary causes of flooding within the planning area include the following:80
●

Precipitation and the associated volume of runoff from the watershed area that drains into the
rivers and streams.

●

Historic human disturbances, including channel dredging, berming, straightening, and
encroachment, which have led to changes in river channel morphology in upstream tributaries
and associated sediment deposition, fluvial erosion, and flooding impacts downstream.

78

National Weather Service Glossary. (2015). National Oceanic and Atmospheric Administration, National Weather
Ser vice. Retrieved from http://w1.weather.gov/glossary/index.php.
79
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
80
Passumpsic River Flood Mitigation Study. (2006). Weare, NH: Gomez and Sullivan Engineers. Retrieved from
http://caledoniadistrict.org/wp-content/uploads/2014/08/Vol-1-Final-Report.pdf.
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●

Land use development along river corridors, particularly the conversion of forest and wetlands
to urban development.

●

Hydraulic controls such as bridges, culverts, dams, and natural grade controls (e.g., bedrock
outcrops), particularly when blocked by debris or ice jams.

Ice jams experienced in Lyndon are typically referred to as “breakup” ice jams. These instances are
preceded by periods of sub-freezing air temperatures allowing for ice formation in the reaches
upstream of the ice jam initiation location. Then a period of warmer, above freezing air
temperatures, accompanied by some precipitation, lead to an increase in discharge and stage in
the rivers, thereby causing ice cover breakup to occur and subsequently flow downstream and
cause an ice jam.81

Location
The Town of Lyndon and Village of Lyndonville are in the Passumpsic and Upper Connecticut River
Tactical Basin, within the sub-watersheds of Millers Run, West Branch Passumpsic River, East Branch
Passumpsic River, Passumpsic River, and the Sleepers River. The Village of Lyndonville lies in the flat
valley floor adjacent to the Passumpsic River just downstream of where its three major tributaries
(Millers Run, the West Branch of the Passumpsic River, and the East Branch of the Passumpsic River)
empty into the main stem, resulting in an increased vulnerability for flooding.82
The Federal Emergency Management Agency (FEMA) conducts Flood Insurance Studies (FIS) and
develops accompanying Flood Insurance Rate Maps (FIRMs) to determine the extents of the flood
inundation area for the 1% annual chance exceedance flood (also referred to as the 100-year flood or
base flood), which is estimated to have a 1% chance of occurring in any given year. The flood inundation
area, or floodplain, corresponding to the base flood and depicted on the FIRM is known as the Special
Flood Hazard Area (SFHA). The 0.2% annual chance exceedance (500-year) flood is also typically mapped
on the FIRM.
The Town of Lyndon’s FIS was originally published in 1977 and updated in 1988. Although map
amendments have been made over the years to incorporate specific development projects, a
comprehensive re-mapping of the flood hazard area has not yet been conducted. Areas within the
FEMA-mapped SFHA are shown in Figure 2 and include a large portion of the Village of Lyndonville,
where the main stem of the Passumpsic flows. This includes most of the land between Route 5 on the
east, Back Center and Center Streets on the west, and Route 122 on the north. Areas adjacent to Millers
Run, the East and West Branches of the Passumpsic River, Wheelock Brook, and Sheldon Brook /
Hawkins Brook are also mapped as SFHAs by FEMA.

81

Ice Jam History and Preliminary Mitigation Assessment for Lyndon, VT. 2021. Report prepared for the USACE –
New England District.
82
Lyndon Town Plan. (2015). Lyndon, VT. Available from
http://www.lyndonvt.org/LyndonTownPlan_Adopted02_09_2015.pdf.
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It is important to note that not all flood hazard areas within the Town of Lyndon are identified on the
FIRM. Identified flood hazard areas vary in the level of accuracy with which they’ve been delineated, and
flood hazards change over time. Consequently, all development and infrastructure located in floodplains
and other areas where water may accumulate within the Town are potentially vulnerable to the flood
hazard, regardless of inclusion on the FIRM.
Additionally, while flood inundation area, as depicted on the FIRMs, is a significant component of flood
disasters, the predominant mode of flood damage in Vermont is due to fluvial erosion hazards. The
FIRMs published by FEMA do not consider FEH. The Vermont Agency of Natural Resources83 has been
working with towns to identify and map river corridors and implement protection strategies designed to
mitigate FEH. The river corridor map shows the area a river needs to accommodate equilibrium
conditions, specifically the meanders (stream length) and slope requirements of a stable stream
channel. It also shows the land most vulnerable to erosion from flooding. Preventing further
encroachment into the river corridor will minimize fluvial erosion hazards and property loss from
flooding, enhance public safety, maximize channel stability, and maintain or improve water quality and
habitat function).84 VANR recently started posting base maps of statewide river corridors online at the
Flood Ready Atlas. A map of delineated river corridors within the Town of Lyndon is shown in Figure 4.85
Streets in the Town of Lyndon that are susceptible to flooding include portions of Broad Street, South
Wheelock Road, Red Village Road, Center Street, Calendar Brook Road, Severance Hill Road, Mathewson
Hill Road, Back Center Road, Fall Brook Road, Hubbard Hill Road, Vail Drive, Urie Drive, Lily Pond Road,
Burrington Bridge Road, Sugar Maple Road, Cold Hill Road, York Street, Elliott Street, Boston Street,
83

Mitigating Flood-Related Fluvial Erosion Hazards (FEH) Using River Corridor Protection Factsheet. Vermont
Agency of Natural Resources, Department of Environmental Conservation, River Management Program. Retrieved
from
http://www.watershedmanagement.vt.gov/rivers/docs/nfip/rv_Mitigating_Flood_Related_FEH_Using_CP_Fact_Sh
eet.pdf.
84
Mitigating Flood-Related Fluvial Erosion Hazards (FEH) Using River Corridor Protection Factsheet. Vermont
Agency of Natural Resources, Department. of Environmental Conservation, River Management Program. Retrieved
from
http://www.watershedmanagement.vt.gov/rivers/docs/nfip/rv_Mitigating_Flood_Related_FEH_Using_CP_Fact_Sh
eet.pdf.
85
Vermont Flood Ready Atlas. (2015). Vermont Agency of Natural Resources, Department of Environmental
Conservation. Retrieved from http://floodready.vermont.gov/assessment/vt_floodready_atlas.
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Brown Farm Road, New Boston Road, and Sheldon Brook Road.86 A map highlighting portions of these
streets within either the SFHA or the river corridor (described below) is provided in Figure 8.
Finally, as it relates to ice jams, many of the significant damages from flooding have occurred in the
vicinity of the Route 5 and Route 114 intersection. This area is adjacent to the Main St Bridge (Rt 5) and
approximately 0.4 miles downstream of the E Burke St Bridge (Rt 114).87

Extent
The geographic extent of flood hazards within the Town of Lyndonville includes areas adjacent to the
Passumpsic River and its major tributaries, including a large portion of the Village of Lyndonville. In
addition to mapped inundation areas, the depth of flow in rivers and streams can provide information
about the extent of flood hazards. The U.S. Geological Survey (USGS) maintains river gages that measure
streamflow and stage height (water depth), which are used in forecasting river conditions and flood
hazards. The NWS defines the following flood categories for each gage location that describe the
expected severity and extents of flood impacts in nearby streams.88
Action Stage
The stage at which some type of mitigation action should be taken in preparation for possible significant
hydrologic activity.
Flood Stage
The established gage height for a given location above, which a rise in water surface level begins to
create a hazard to lives, property, or commerce. The issuance of flood advisories or warnings is linked to
flood stage.
Minor Flooding
The stage at which minimal or no property damage, but possibly some public threat is expected. A Flood
Advisory is issued to advise the public of flood events that are expected not to exceed the minor flood
category.
Moderate Flooding

86

Lyndon Town Plan. (2015). Lyndon, Vermont. Retrieved from
http://www.lyndonvt.org/LyndonTownPlan_Adopted02_09_2015.pdf.
87
Ice Jam History and Preliminary Mitigation Assessment for Lyndon, VT. 2021. Report prepared for the USACE –
New England District.
88
National Weather Service Glossary. (2015). National Oceanic and Atmospheric Administration, National Weather
Ser vice. Retrieved from http://w1.weather.gov/glossary/index.php.
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The stage at which some inundation of structures and roads near the stream may occur, and some
evacuations of people and / or transfer of property to higher elevations may be necessary. A Flood
Warning is issued if moderate flooding is expected during the event.
Major Flooding
The stage at which extensive inundation of structures and roads will occur. Significant evacuations of
people and / or transfer of property to higher elevations are necessary. A Flood Warning is issued if
major flooding is expected during the event.
The closest gage for the planning area is Gage No. 01133000 on the East Branch of the Passumpsic River
near East Haven, VT, with a drainage area of 53.8 square miles, which has been operating intermittently
since 1928. Although this gage does not include flow from the two other major tributaries of the
Passumpsic River (the West Branch of the Passumpsic River and Miller Run), it provides the best
available data for predicting flood hazards in the planning area.
Gage No. 01135500 is located well downstream on the Passumpsic River near Passumpsic, VT, but
several hydropower dams located between Vail Dam and the gage can impact the timing and magnitude
of flows recorded at the gage, so it is not as useful in predicting flood hazards.
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Figure 24. Streets Susceptible to Flooding.
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The NWS Advanced Hydrological Prediction Service provides the following information on the extents of
flooding downstream of the East Branch of the Passumpsic River gage in the Town of Lyndon based on
various stage heights observed at the gage:89
Action Stage (6 Feet)
At six feet, field flooding will occur north of the Village of Lyndonville near the confluence of the East
and West Branches of the Passumpsic River and Miller Run. Water flowing out of the ungaged Miller Run
or West Branch of the Passumpsic River may cause minor road flooding on the north side of the Village
of Lyndonville where none is indicated by the East Branch gage, especially if Miller Run and West Branch
basins receive more rainfall.
Flood Stage (6.5 Feet)
At 6.5 feet, flooding will begin downstream on the north side of the Village of Lyndonville. Low lying
fields will flood, and water will begin to threaten the Northeast Kingdom Mobile Home Park on
Route 114 north of the Village of Lyndonville. However, a berm has been built to protect the trailer park
at minor flood stage. Water may approach low lying areas of Routes 5, 114, and 122 and Stevens Loop
Road at the confluences of Miller Run and the East and West Branches of the Passumpsic River north of
the Village of Lyndonville.
7.5 Feet
At 7.5 feet, water will cover Routes 114, 122, and 5 and Stevens Loop Road. Widespread field flooding
will occur. Water may threaten the Northeast Kingdom Mobile Home Park, but the flood control berm
near the trailer park may still protect it. At this stage, Route 5 between the Village of Lyndonville and
Saint Johnsbury Center usually will not flood.
Moderate Flood Stage (8.5 Feet)
At 8.5 feet, the Northeast Kingdom Mobile Home Park will flood, and evacuations may be necessary.
Flooding will occur on roads and bridges, including Routes 122, 114, and 5 and Stevens Loop Rood.
Portions of Route 5 downstream between the Village of Lyndonville and Saint Johnsbury Center may
flood at this stage.
Major Flood Stage (10 Feet)
At 10 feet, widespread flooding will occur downstream in the Village of Lyndonville. Homes and
businesses on Route 5 along the Passumpsic River from the Village of Lyndonville to St. Johnsbury will be
inundated. Flooding will be similar to Tropical Storm Irene in August 2011 and events occurring on
June 12, 2002, and July 1, 1973. Although measurements of Tropical Storm Irene are not available within

89

River Forecast Data for East Branch of the Passumpsic River at East Haven (EHVV1). (2015). National Oceanic and
Atmospheric Administration, National Weather Service, Advanced Hydrological Prediction Service. Retrieved from
http://www.water.weather.gov/ahps2/hydrograph.php?wfo=btv&gage=ehvv1.
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Lyndon, measurements taken in nearby towns range from 3.55 inches in less than 36 hours at
East Haven, VT to 4.92 inches in less than 24 hours at St. Johnsbury, VT.

Previous Occurrences
The planning area is frequently impacted by flood hazards, this includes three notable flood events since
the last update to this plan in 2015, including the following:90
●

October 2, 2019 – Heavy rains caused water to flow over Routes 114, 122, 5 and Center Street
due to the Passumpsic River and Millers Run overflowing their banks. Water also entered the
neighboring mobile home park (Northeast Kingdom).

●

February 25, 2017 – Rainfall and snowmelt combined to create river rises and flood area roads.
An ice jam in Lyndonville flooded Route 122 and one lane of Route 5.

●

February 5, 2016 – Ice jam flooding resulting in road closures for Routes 114, 122, and 5. Water
rescues performed to evacuate residents of Northeast Kingdom Mobile Home Park. Flooding
extended from Lyndonville to St. Johnsbury Center.

Various sources were consulted to collect data on previous occurrences of flooding, including:
●

FEMA Disaster Declarations for Caledonia County 2002 to August 202291

●

NOAA National Climatic Data Center (NCDC) Storm Events Database 1996 to May 202292

●

NOAA NWS Historic Crests for East Branch of the Passumpsic River at East Haven 1927 to August
202293

●

Lyndon Town Plan: FEMA Public Assistance to Lyndon 2002 to 201494

90

NOAA Storm Events Database. National Oceanic and Atmospheric Administration.
Disaster Declarations. (2022). Federal Emergency Management Agency. Retrieved from
https://www.fema.gov/disasters.
92
NOAA Storm Events Database. National Oceanic and Atmospheric Administration.
93
River Forecast Data for East Branch of the Passumpsic River at East Haven (EHVV1). (2022). National Oceanic and
Atmospheric Administration, National Weather Service, Advanced Hydrological Prediction Service. Retrieved from
https://water.weather.gov/ahps2/crests.php?wfo=btv&gage=ehvv1&crest_type=historic
94
Lyndon Town Plan. (2015) Lyndon, VT. Retrieved from
http://www.lyndonvt.org/LyndonTownPlan_Adopted02_09_2015.pdf.
91
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●

U.S. Army Corps of Engineers (USACE) Cold Regions Research and Engineering Laboratory
(CRREL) Ice Jam Database 1996 to 202295

Summary tables of previous flooding events compiled from each source are provided below.
Table 15. FEMA Disaster Declarations for Flooding in Caledonia County, VT (2002 to August 2022). 96
ID

Begin Date

End Date

Disaster Type

Total Public
Assistance
(Statewide)

DR-4330

6/29/2017

7/1/2017

Severe Storms and
Flooding

$11,716,952

DR-4178

4/15/2015

4/18/2015

Severe Storms and
Flooding

$1,689,907

DR-4140

6/25/2013

7/11/2013

Severe Storms and
Flooding

$5,419,702

DR-4022

8/27/2011

9/2/2011

Tropical Storm
Irene

$209,977,294

DR-4001

5/26/2011

5/27/2011

Severe Storms and
Flood

$10,593,641

DR-1790

7/21/2008

8/12/2008

Severe Storms and
Flooding

$4,570,892

DR-1784

7/18/2008

7/18/2008

Severe Storms,
Tornado, and
Flooding

DR-1715

7/9/2007

7/11/2007

Severe Storms and
Flooding

$4,905,985

DR-1698

4/15/2007

4/21/2007

Severe Storms and
Flooding

$3,563,487

DR-1559

8/12/2004

9/12/2004

Severe Storms and
Flooding

$2,348,738

$449,483

95

Ice Jam Database. (2022). Hanover, NH: US Army Corps of Engineers, Cold Regions Research and Engineering
Laboratory, Ice Engineering Research Group. Retrieved from https://rsgisias.crrel.usace.army.mil/apex/f?p=524:1:.
96
Disaster Declarations. (2022). Federal Emergency Management Agency. Retrieved from
https://www.fema.gov/disasters.
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ID

Begin Date

End Date

Disaster Type

Total Public
Assistance
(Statewide)

DR-1428

6/5/2002

6/13/200

Severe Storms and
Flooding

$1,788,584

* Older disaster declarations are listed for Vermont going back to 1964, but county-specific information is not available.

Table 16. Flood Events in Caledonia County (1996 to May 2022)97
Begin Location

End Location

Begin Date

Event Type

Property
Damage

St. Johnsbury
Center

St. Johnsbury
Center

7/14/2020

Flash Flood

$5,000

Heavy Rain

Lyndon Center

Lyndon Center

10/2/2019

Flood

$5,000

Heavy Rain

Hardwick

Hardwick

6/20/2019

Flash Flood

$5,000

Heavy Rain

East Ryegate

South Ryegate

7/1/2017

Flash Flood

$400,000

Heavy Rain

Ricker Mills

Wheelock

2/25/2017

Flood

$50,000

Ice Jam

Hardwick

Hardwick

2/25/2016

Flood

$75,000

Ice Jam

St. Johnsbury

Lyndonville
Airport

2/25/2016

Flood

$40,000

Ice Jam

South
Peacham

Wheelock

4/15/2014

Flood

$350,000

Heavy Rain /
Snow Melt

Lyndonville

Brown Airport

1/12/2014

Flood

$2,000

Ice Jam

East Hardwick

East Hardwick

1/11/2014

Flood

$1,000

Ice Jam

Lyndonville
Airport

Lyndon

12/22/2013

Flash Flood

$15,000

Ice Jam

East Burke

East Ryegate

8/28/2011

Flood

Danville

East Peacham

5/30/2011

Ricker Mills

East Ryegate

Sheffield

Passumpsic

97

Flooding Cause

$4,000,000

Heavy Rain

Flash Flood

$75,000

Heavy Rain

5/26/2011

Flash Flood

$2,500,000

Heavy Rain

4/27/2011

Flood

$750,000

Heavy Rain /
Snow Melt

NOAA Storm Events Database. National Oceanic and Atmospheric Administration.
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Property
Damage

Begin Location

End Location

Begin Date

Event Type

Egypt

East Lyndon

4/11/2011

Flood

$5,000

Heavy Rain /
Snow Melt

St. Johnsbury

St. Johnsbury

3/13/2011

Flood

$10,000

Ice Jam

South
Wheelock

St. Johnsbury
Center

3/6/2011

Flood

$0

Ice Jam

Lyndon Center

Lyndon

10/1/2010

Flood

$100,000

Lyndon Center

Lyndonville

3/23/2010

Flood

$2,000

Heavy Rain /
Snow Melt

Barnet Center

St. Johnsbury

8/6/2008

Flash Flood

$50,000

Heavy Rain

Lyndon Center

Lyndon Center

7/24/2008

Flood

$10,000

Heavy Rain

Lyndon Center

Lyndonville

4/29/2008

Flood

$25,000

Heavy Rain /
Snow Melt

East Burke

East Burke

3/8/2008

Flash Flood

$200,000

Ice Jam

Hardwick

Hardwick

7/11/2007

Flash Flood

$250,000

Heavy Rain

Standard

Stannard

5/16/2007

Flood

$20,000

Heavy Rain

1/18/2006

Flood

$25,000

4/3/2005

Flood

$5,000

10/27/2003

Flood

$5,000

3/29/2003

Flood

$0

6/12/2002

Flood

$50,000

4/13/2002

Flood

$20,000

4/24/2001

Flood

$1,000

12/18/2000

Flood

$5,000

Countywide

Countywide

12/17/2000

Flash Flood

$100,000

Lyndonville

Lyndonville

5/11/2000

Flash Flood

$5,000

South Portion

South Portion

4/4/2000

Flash Flood

$1,000

South Portion

South Portion

8/11/1998

Flash Flood

$1,000,000

Flooding Cause

Heavy Rain
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Begin Location

End Location

Begin Date

Event Type

Property
Damage

Ricker Mills

Ricker Mills

6/29/1998

Flash Flood

$5,000

Countywide

Countywide

4/1/1998

Flash Flood

$5,000

Countywide

Countywide

3/31/1998

Flash Flood

$10,000

Countywide

Countywide

1/8/1998

Flash Flood

$5,000

Countywide

Countywide

7/15/1997

Flash Flood

$500,000

7/3/1996

Flood

$15,000

4/27/1996

Flood

$5,000

1/19/1996

Flood

$25,000

Flooding Cause

Table 17. Historical Crests for East Branch Passumpsic River Gate (1927 to August 2022)98
Crest Date

Crest Stage
(Feet)

11/4/1927

12.6

Major Flood

6/30/1973

11.45

Major Flood

6/12/2002

10.65

Major Flood

8/29/2011

9.76

Moderate Flood

4/27/2011

9.09

Moderate Flood

4/16/2014

8.93

Moderate Flood

12/18/2000

8.47

Moderate Flood

5/11/2000

8.36

Moderate Flood

8/4/2010

8.31

Moderate Flood

4/20/2019

8.20

Moderate Flood

12/21/1973

8.18

Moderate Flood

10/1/2010

7.9

Moderate Flood

Flood Category

98
River Forecast Data for East Branch of the Passumpsic River at East Haven (EHVV1). (2022). National Oceanic and Atmospheric Administration, National Weather
Service, Advanced Hydrological Prediction Service. Retrieved from https://water.weather.gov/ahps2/crests.php?wfo=btv&gage=ehvv1&crest_type=historic
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Crest Date

Crest Stage
(Feet)

Flood Category

4/1/1976

7.62

Moderate Flood

3/31/1998

7.38

Minor Flood

8/17/1977

7.36

Minor Flood

9/17/1999

7.28

Minor Flood

4/20/2013

7.24

Minor Flood

10/02/2019

7.23

Minor Flood

5/25/2013

7.23

Minor Flood

4/23/1954

7.2

Minor Flood

10/17/2005

7.17

Minor Flood

3/29/2003

6.85

Minor Flood

4/12/2011

6.58

Minor Flood

10/28/2003

6.38

Action Stage

4/24/2007

6.38

Action Stage

4/18/1960

6.28

Action Stage

5/4/1972

6.25

Action Stage

5/28/1940

6.2

Action Stage

9/1/2005

6.14

Action Stage

4/4/2000

6.07

Action Stage

Table 18. FEMA Public Assistance to the Town of Lyndon or Village of Lyndonville, VT (2002 to 2014)99
Disaster
Declaration
Page

Incident Type

Applicant Name

Number of
Projects

Federal Share
Obligated

7/12/2002

Severe Storm(s)

Lyndon (Town)

10

$217,043

7/12/2002

Severe Storm(s)

Lyndonville (Village)

7

$16,810

99

Lyndon Town Plan. (2015). Lyndon, VT. Retrieved from
http://www.lyndonvt.org/LyndonTownPlan_Adopted02_09_2015.pdf.
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5/4/2007

Severe Storm(s)

Lyndon (Town)

1

$10,341

5/4/2007

Severe Storm(s)

Lyndonville Electric Department

2

$80,148

7/8/2011

Severe Storm(s)

Lyndon (Town)

13

$62,785

9/1/2011

Hurricane

Lyndon (Town)

10

$33,963

In addition to precipitation-induced flooding, the planning area has historically been the site of
numerous ice jams. Most recently, an ice jam occurred in Lyndon in January of 2018.100 Other recent ice
jams occurred in 2016, 2014, and 2013 with records of ice jam occurrences dating back to 1935. Impacts
due to ice jams include flooding damages, evacuations, and cleanup efforts due to ice jams along the
Passumpsic River, East Branch Passumpsic River, West Branch Passumpsic River, Millers Run, Branch
Brook. Table 19 provides some details on historical ice jams dating back to 1996 as recorded in the
USACE CRREL’s Ice Jam Database (IJD). Figure 9 presents a map of the historical ice jam locations that
are within the planning area.
Table 19. Historical Ice Jam Data for the Planning Area, 1996 to 2022 101
Date

Town /
Village

River

Latitude

Longitude

2/25/20
16

Lyndon

Passump
sic River

44.543398
16

1/12/20
14

Lyndonvi
lle

Passump
sic River

44.544088
88

Damage
s

Description

Index
Number

71.999738
22

Breakup ice jam

2016030909
3027

72.000683
33

A jam caused
flooding on Route
122 at the junction
of Routes 5 and
114. The AOT list
noted that there
was also a jam in
Lyndon on the
East Branch of the
Passumpsic near
the covered
bridge.

2014011’
6081941

100

Ice Jam History and Preliminary Mitigation Assessment for Lyndon, VT. 2021. Report prepared for the USACE –
New England District.
101
Ice Jam Database. (2022). Hanover, NH: US Army Corps of Engineers, Cold Regions Research and Engineering
Laboratory, Ice Engineering Research Group. Available from https://rsgisias.crrel.usace.army.mil/apex/f?p=524:1:.
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Date

Town /
Village

River

Latitude

Longitude

12/22/2
013

Lyndonvi
lle

East
Branch
Passump
sic River

44.548888
88

1/31/20
13

Lyndonvi
lle

Passump
sic River

44.533333
33

Damage
s

Description

Index
Number

71.995555
55

A breakup ice jam
in Lyndonville
resulted in a rapid
rise of water levels
on the East Branch
of the Passumpsic
River in
Lyndonville. The
Lyndonville Fire
Station served as a
temporary shelter
for residents who
were evacuated
from a mobile
home park on
Route 114. The
hydrographs
upstream and
downstream of
Lyndonville
12/26/13 were
well below flood
stage. In addition,
there were no
other sites
flooding in the
state at that time.

2013122

72.003611
11

A midwinter thaw
with recordbreaking
temperatures and
rain across central
and northeastern
states January 29
to 31, 2013
resulted in
numerous breakup
jams across the
region. Ice jams
continued along
the Passumpsic

2013021

3173509

5120632
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Date

Town /
Village

River

Latitude

Longitude

Damage
s

Index
Number

Description
River through
Lyndonville and on
the East Branch of
the Passumpsic
from Lyndonville
upstream along
Route 114.
Spotters noted
that the river was
flowing through
the jams.

3/6/201
1

East
Burke

Passump
sic River

44.574638
88

71.950458
33

Heavy rain the
previous day
resulted in a
breakup ice jam
along the
Passumpsic River
between East
Burke and
Lyndonville. The
jam caused water
to back up behind
the jam flooding
Route 114,
resulting in its
closure.

2011030

12/31/2
004

Lyndonvi
lle

Passump
sic River

44.533611
11

72.003611
11

An ice jam was
located near
Routes 114 and 5
at the confluence
of Millers Run and
the East Branch
Passumpsic to
form the
Passumpsic River,
an area that has
flooded due to ice
jams in the past.

2005010

9142733

1132746
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Date

Town /
Village

River

Latitude

Longitude

Damage
s

Description

Index
Number

2/24/19
96

Lyndonvi
lle

Passump
sic River

44.533611
11

72.003611
11

Lowland
flooding

An ice jam was
located on the
Passumpsic River
at the junction of
Routes 5 and 114
just north of
Lyndonville and
only caused
lowland flooding.

1227

1/19/19
96

Lyndon

Passump
sic River

44.514166
66

72.011388
88

Road
and
homes
(includin
g trailer
park)
flooded

An ice jam first
formed on
1/19/96, following
the rapid thaw and
rainfall event that
resulted in very
high water. There
were at least two,
and possibly three,
distinct high-water
events since jam
formation,
including on the
19th and the
morning of the
28th. Flooding in
Lyndon included
the Northeast
Kingdom Trailer
Park, Routes 114,
5, and State Aid 3,
Forrest Field, and
the Lynburke
Motel. Route 5
was closed
downstream on
1/20/96 after
huge ice chunks
washed up from
the river in St.
Johnsbury Center.
Jams also formed

1225
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Date

Town /
Village

River

Latitude

Longitude

Damage
s

Index
Number

Description
here in 1993 and
1974.
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Figure 25. Historical Ice Jams.
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Many of the significant damages from flooding have occurred in the vicinity of the Route 5 and Route
114 intersection. This area is adjacent to the Main St Bridge (Rt 5) and approximately 0.4 miles
downstream of the E Burke St Bridge (Rt 114). Ice jams have resulted in flooding of residential areas
including a mobile home park located between the Passumpsic River and Route 114 upstream of the
Main St Bridge. Ice jams have also caused flooding and damage to area roads including Main St (Rt 5), E
Burke St (Rt 114), and other roadways and bridges. Flooding has impacted commercial properties in the
vicinity as well.102
Representative photographs of past flood events are shown below.

Figure 26. Ice jam at a covered bridge in December 2013.

Figure 27. Flooding of the Northeast Kingdom Mobile Home Park from Tropical Storm Iren, August
2011. Photo courtesy of Heinz Fischer.

The 2010 All Hazards Pre-Disaster Mitigation Plan for the Town of Lyndon and Village of Lyndonville103
provided an assessment of community vulnerability for floods and flash floods. As done for the 2015

102

Ice Jam History and Preliminary Mitigation Assessment for Lyndon, VT. 2021. Report prepared for the USACE –
New England District.
103
Draft Town of Lyndon and Village of Lyndonville All Hazards Pre-Disaster Mitigation Plan. (2010). Lyndon, VT.
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plan update, the vulnerability for flood hazards was determined to be consistent with the 2010
assessment, which is provided in Table 20 below.
Table 20. Summary of Community Vulnerability Assessment.
Hazard Type

Likelihood

Impact

Community
Vulnerability

Most Vulnerable
Assets

Flood

High

High

High

Infrastructure,
village

Flash Flood

Low

Low

Medium

Infrastructure

Probability of Future Events
In recent years, flood intensity and severity in Vermont appear to be increasing. It is highly likely that
flooding will continue in both the short- and long-term.104 Given the frequency of previous major
occurrences shown in the table above and considering that it is likely that less severe events will
continue to impact the planning area even more frequently, an estimated probability of likely was
assigned for flood hazards.
Climate change may exacerbate flood hazards over time. Research suggests that the frequency and
intensity of related hazards such as rain, snow, and severe storms may increase with climate change,
which could lead to an increased risk of flooding. The northeastern region of the U.S. is predicted to see
the greatest increase in heavy precipitation events that will lead to high stream flows and more flooding.
By the end of the century Vermont is projected to experience a 10% increase in annual precipitation
with more frequent and intense heavy rainfall events.105 This projection is consistent with observed
historical trends as average annual precipitation in Vermont increased by 21% (7.5 inches) between the
early 1900s and 2020, averaging an increase of 1.4 inches per decade since 1960. Notably for the
planning area, northeastern Vermont has experienced the largest increase in annual precipitation since
the early 1900s (26% increase, 9.1 inches). Heavy precipitation events, defined as more than one inch of
precipitation in a day, have grown at a rate of 0.26 days per decade since the early 1900s and 0.5 days
per decade since the 1960s.106

104

State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
Vermont State Hazard Mitigation Plan. (2018). Vermont Emergency Management.
106
Vermont Climate Assessment. (2021). Accessed at:
https://site.uvm.edu/vtclimateassessment/files/2021/11/VCA-11-9-2021.pdf
105
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Vulnerability Assessment and Estimated Losses
See detailed flood vulnerability assessment included earlier in this chapter under the Critical Facilities
section.

Wind Hazards
Wind hazards include hurricane, microburst, and tornado events.

Hurricane
Description
A hurricane is a type of tropical cyclone, which is a generic term for a low-pressure system that generally
forms in the tropics. Thunderstorms in the Northern Hemisphere is a counterclockwise circulation of
winds near the earth’s surface accompany the cyclone. Tropical cyclones are classified as follows: a
tropical depression is an organized system of clouds and thunderstorms, with a defined surface
circulation, and maximum sustained winds of 38 miles per hour or less: a tropical storm is an organized
system of strong thunderstorms, with a defined surface circulation, and maximum sustained winds of 39
to 73 miles per hour; a hurricane is an intense tropical weather system of strong thunderstorms, with a
well-defined surface circulation, and maximum sustained winds of 74 miles per hour or higher.
Atlantic hurricanes form off the coast of Africa or in the southern Atlantic Ocean, Caribbean Sea, or Gulf
of Mexico. Hurricanes require warm tropical oceans, moisture, and light winds above them to form. A
hurricane can produce violent winds, tornadoes (primarily on the leading and trailing edges of the
hurricane), powerful waves and storm surge, and torrential rains and floods.
Atlantic hurricane season lasts from June to November, averaging 11 tropical storms each year, six of
which turn into hurricanes. Vermont is at high risk between the months of August and October when
water temperatures in the Northern Atlantic are most likely to reach a temperature warm enough to
develop and sustain a hurricane. According to the National Hurricane Center, the Atlantic hurricane
season is currently in a period of heightened activity that started around 1995 and could last at least
another decade.107
The table below shows the scale for describing hurricane intensity (Saffir-Simpson Scale) and Table 22
describes the damage that could be expected for each hurricane category.

107

National Hurricane Center. (2012). National Oceanic and Atmospheric Administration. Retrieved on April 20
from www.nhc.noaa.gov/.
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Table 21. Saffir-Simpson Scale (Hurricane Intensity) 108
Category

Maximum Sustained Wind Speed
(MPH)

1

74 to 95

2

96 to 110

3

111 to 129

4

130 to 156

5

157+

Table 22. Hurricane Damage Classification109
Storm Category
(Saffir-Simpson Scale)
1

Damage Level

Description of Damages

MINIMAL

No real damage to building structures. Damage primarily
to unanchored mobile homes, shrubbery, and trees.
Also, some coastal flooding and minor pier damage. An
example of a Category 1 hurricane is Hurricane Dolly
(2008).

Very dangerous winds
will produce some
damage
2

MODERATE
Extremely dangerous
winds will cause
extensive damage

3

EXTENSIVE
Devastating damage
will occur

Some roofing material, door, and window damage.
Considerable damage to vegetation, mobile homes, etc.
Flooding damages piers and small craft in unprotected
moorings may break their moorings. An example of a
Category 2 hurricane is Hurricane Francis in 2004.
Some structural damage to small residences and utility
buildings, with a minor amount of curtain wall failures.
Mobile homes are destroyed. Flooding near the coast
destroys smaller structures, with larger structures
damaged by floating debris. Terrain may be flooded well
inland. An example of a Category 3 hurricane is
Hurricane Ivan (2004).

108

National Hurricane Center (2012). National Oceanic and Atmospheric Administration. Retrieved May 4, 2015
from http://www.nhc.noaa.gov/.
109
National Hurricane Center (2012). National Oceanic and Atmospheric Administration. Retrieved May 4, 2015
from http://www.nhc.noaa.gov/.
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Storm Category
(Saffir-Simpson Scale)
4

Damage Level

Description of Damages

EXTREME

More extensive curtain wall failures with some complete
roof structure failure on small residences. Major erosion
of beach areas. Terrain may be flooded well inland. An
example of a Category 4 hurricane is Hurricane Charley
(2004).

Catastrophic damage
will occur

5

CATASTROPHIC
Catastrophic damage
will occur

Complete roof failure on many residences and industrial
buildings. Some complete building failures with small
utility buildings blown over or away. Flooding causes
major damage to lower floors of all structures near the
shoreline. Massive evacuation of residential areas may
be required. An example of a Category 5 hurricane is
Hurricane Andrew (1992).

Location
Hurricanes rarely reach as far inland as Vermont. Vermont often receives tropical storms or depressions,
during which the greatest threats are typically related to inland flooding and fluvial erosion hazards
caused by heavy precipitation. When they do occur, hurricanes and tropical storms impact the entire
planning area.
Previous Occurrences and Extent
Since 1900, thirty-nine tropical systems have impacted New England. Twenty-five were hurricanes and
14 were tropical storms. Any tropical storm or hurricane can bring a combination of high winds, large
storm surges and severe inland flooding along rivers and streams. Of the 24 hurricanes, nine made
landfall along the southern New England coast. Of those nine hurricanes, seven of them were either of
category 2 or 3 intensity based on the Saffir-Simpson hurricane scale. Though the primary threat to New
England is during August and September, the region has been affected as early as June and as late as
mid-October.110
NOAA has kept records of hurricanes since 1851. From 1851 to August 2022, 13 hurricane and tropical
storm tracks have come within 75 miles of Lyndon. These storm events have included two category 1
hurricanes (Hurricane Gloria in 1985 and an unnamed storm in 1858), and 11 tropical storms. Figure 10
displays these historic tracks across the region.111 In addition to these storms, 22 tropical depressions or
extratropical systems have come within 75 miles of the planning area. The most damaging storm to
affect the region was Tropical Storm Irene in August 2011 as further described below.

110
111

Northeast States Emergency Consortium: http://nesec.org/hurricanes
NOAA Historical Hurricane Tracks: https://coast.noaa.gov/hurricanes
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Figure 28. Historical Hurricane and Tropical Storm Tracks, 1851 to August 2022.

As shown in Table 23, there were major disaster declarations for Tropical Storm Irene (2011) and Floyd
(1999) in Caledonia County. The most severe non-winter storm to hit Vermont was the disastrous
hurricane of 1938. All three of these events are further described below the table.
Table 23. Major Disaster Declarations in Caledonia County due to Hurricane and Tropical Storms112
Disaster Name
(Date of Event)

Disaster Name
(Type of Assistance)

Declared Areas

Tropical Storm Irene,
2011

DR-4022

Addison, Bennington, Caledonia, Chittenden, Essex,
Franklin, Lamoille, Orange, Orleans, Rutland,
Washington, Windham, Windsor for PA Chittenden,
Rutland, Washington, Windsor for IA

Tropical Storm Floyd,
1999

DR-1307

Bennington, Caledonia, Essex, Lamoille, Orange, Orleans,
Rutland, Washington, Windham, Windsor

112

State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
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Examples of Tropical Storms and Hurricanes which impacted Vermont
The Hurricane Of 1938
On September 21, 1938, a very fast-moving hurricane made landfall in Suffolk County, Long
Island (known as the “Long Island Express”) and hit Vermont in the early evening causing wind
damage. There was also severe flooding as a result of more than four inches of rain that
accompanied the storm. Buildings were lost, power lines downed, and many trees felled.113
Tropical Storm Floyd
Tropical Storm Floyd hit Vermont in September 1999 and caused flooding and wind damage in
parts of Vermont. Floyd is responsible for one fatality and resulted in a federal disaster
declaration.114
Tropical Storm Irene
In August 2011, Tropical Storm Irene moved up the Eastern Coast of the United States, gradually
turning into a tropical storm as it made landfall in New York and Connecticut. The tropical storm
moved into Vermont, dropping as much as 11 inches of rain on the state, causing nearly every
river and stream to flood and experience catastrophic fluvial erosion. This resulted in extensive
transportation damage with nearly every state highway being affected and many local roads
been washed away. Statewide, three people died and many were injured from the floods.115
In general, hurricane winds are not considered likely, nor do they pose a recurring threat in Vermont.
However, the threat of heavy precipitation and flooding associated with hurricanes and tropical storms
remain a significant hazard of concern for the planning area. Figure 11 depicts the amounts of rainfall
from Tropical Storm Irene.

113

The Great Hurricane of 1938. (2014). National Weather Service. Retrieved May 2, 2015 from
http://www.weather.gov/box/1938hurricane.
114
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
115
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
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Figure 29. Rainfall Amounts from Tropical Storm Irene in Vermont.

Probability of Future Events
The planning area is situated in a very low risk hurricane zone. Based on past hurricane and tropical
storm events, the frequency of storms impacting the region is an average of once every 13 years. This
results in an annual probability of 8%. Based on this, a probability of possible was assigned.
Climate change impacts are difficult to predict but likely will affect hurricane behavior in the northeast.
Rising sea temperature could lengthen the hurricane season and fuel stronger hurricane events. The
National Climate Assessment report (2014) notes that hurricane “intensity, frequency, and duration

November 1, 2022

112

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE
have all increased since the early 1980s”. This source predicts continuing intensity and associated
rainfall with rising temperatures. This would result in greater losses due to increased flooding,
associated building damages, and business interruption impacts.116 Hurricane-induced precipitation
events and flooding are the extreme weather events that pose the largest public health threat in
Vermont, and as seen by the devastation in 2011 with Tropical Storm Irene, such storms increasingly
threaten the state.117
Vulnerability Assessment and Estimated Losses
Hurricane and tropical storms had varying impacts on the planning area. The 1938 storm caused great
wind damage and some flooding, while tropical storm Floyd caused flooding and wind damage in parts
of Vermont. Tropical Storm Irene, however, had the most devastating impacts due to its immense
amounts of flooding. Since storms are atmospheric in nature, all existing and future buildings,
populations, and critical facilities are at risk to the hurricane and tropical storm hazard. Hurricanes and
wind events have a large spatial extent and would affect many buildings. In a typical storm event, there
is adequate warning with this hazard allowing time for evacuation, which reduces the impact on the
population. The event itself would likely last less than 24 hours. Flooding is a major concern as shown
before since low moving hurricanes (or ones that stall over an area) can dump tremendous amounts of
rain. Additional impacts include water damage in buildings from building envelope failure, business
interruption, loss of communications, and power failure. Utility disruption is a serious threat for areas
with above ground electrical wiring.
HAZUS-MH
HAZUS is a nationally applicable standardized methodology that contains models for estimating
potential losses from earthquakes, floods, and hurricanes. HAZUS uses Geographic Information Systems
(GIS) technology to estimate physical, economic, and social impacts of disasters. It graphically illustrates
the limits of identified high-risk locations due to earthquake, hurricane, and floods. Users can then
visualize the spatial relationships between populations and other more permanently fixed geographic
assets or resources for the specific hazard being modeled, a crucial function in the pre-disaster planning
process.118 For the 2015 assessment, HAZUS-MH Version 2.2 was used to assess potential losses from
hurricanes in the planning area. The results as summarized below are still considered valid for purposes
of this hazard profile and the 2022 plan update process.

116

Walsh and Wuebbles (2014). Changes in Hurricanes. National Climate Assessment – U.S. Global Change
Research Program.
117
Vermont Climate Assessment. (2021).
118
Hazus - Methodology. Federal Emergency Management Agency. Retrieved on July 20, 2015 from
https://www.fema.gov/hazus.
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Results from HAZUS-MH-2.2 Hurricane Wind Analysis
HAZUS-MH- 2.2 was used to estimate losses. Three scenarios were run. The first was a historic scenario
based on Hurricane Gloria, the second a historic scenario based on the 1938 hurricane; the third was a
probabilistic scenario based on Hurricane Gloria to determine annualized losses. (Data sets from
Hurricane Irene were not available in HAZUS-MH.) Town based information on critical facilities and
parcel data was integrated into the HAZUS-MH data inventory. However, it must be noted that the
HAZUS results are aggregated based on Caledonia County census data.
Background Information on Hurricane Gloria
Hurricane Gloria formed on September 18, 1985. The hurricane topped out at 145 miles per
hour (Category 4) near the Bahamas. Gloria made landfall three times including the Outer Banks,
North Carolina (on September 26th, 1985), Long Island, New York, and Connecticut. The storm
caused impacts from South Carolina to Maine including 14 fatalities (six related to fallen trees)
and extensive power outages.119
Probabilistic Scenario: Annualized Losses
The probabilistic scenario runs a variety of scenarios, both catastrophic and minor, to determine
potential losses on an annual basis. Scenarios are modeled for the 10-, 20-, 50-, 100-, 200-, 500and 1,000-year scenarios to estimate annualized loss.
Findings From The HAZUS-MH Probabilistic Analysis
According to the HAZUS-MH results, if hurricane Gloria were to impact the planning area today,
it would result in approximately $9 million in total damage at the most catastrophic scenario (a
1,000-year return period). The annualized cost however would be considered limited with
$43,000 in total damage. Table 24 shows the economic losses for various scenarios.
Important Findings
Based on the HAZUS-MH scenarios (Gloria model), minor hurricane events would not have any
impact on Lyndon. Starting with a recurrence of 100 years, some minor impacts would be noted.
Only major events with a recurrence of 500 or 1,000 years would have a more significant impact
on Lyndon: At a 1,000-year event, 136 structures would receive minor damage and merely five
buildings would receive moderate damage. Appendix J contains the HAZUS output for the
scenarios run for the planning area.

119

Collins, Chris. (2014). Hurricane Gloria September 27, 1985. National Weather Service. Retrieved June 1, 2015
from http://www.weather.gov/mhx/Sep271985EventReview.
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Table 24. Economic Loss Scenarios (Hurricane Gloria Probabilistic Model).
Return Period

PROPERTY DAMAGE LOSSES*

BUSINESS
INTERRUPTION

Residential

Total

(Income) Losses*

10

0

0

0

20

0

0

0

50

0

0

0

100

$426

0

0

200

$1,380

$1,392

0

500

$4,548

$4,631

$16

1,000

$9,266

$9,433

$11

ANNUALIZED

$41

$43

$1

* Economic Loss: x1,000
According to the HAZUS-MH probabilistic model run for Hurricane Gloria (compare HAZUS output in
Appendix J), the fire and police station, and schools would not be affected even in the probabilistic
event of a 1,000-year Hurricane.

Microburst
Description
A microburst is a downdraft (sinking air) in a thunderstorm that is less than 2.5 miles in scale. Some
microbursts can pose a threat to life and property, but all microbursts pose a significant threat to
aviation. Although microbursts are not as widely recognized as tornadoes, they can cause comparable,
and in some cases, worse damage than some tornadoes. Wind speeds as high as 150 miles per hour are
possible in extreme microburst cases.120
Several factors can cause microbursts to develop, including mid-level dry air entrainment, cooling
beneath the thunderstorm cloud base, sublimation (occurs when the cloud base is above the freezing
level), and the existence of rain and / or hail within the thunderstorm (i.e., precipitation loading).
Microbursts can be a combination of these factors while others may only be driven by one factor. Due to
this, microbursts can be subdivided into three primary types - wet, dry, and hybrid. Cooling beneath the
thunderstorm cloud base and sublimation are the primary forcing mechanisms with dry microbursts. Dry
microbursts typically occur with very little precipitation at the surface or aloft, hence the dry type. Wet
microbursts, on the other hand, are primarily driven by entrainment of mid-level dry air and
120

Microburst. National Oceanic and Atmospheric Administration. Retrieved May 16th, 2015 from
http://www.srh.noaa.gov/ama/?n=microbursts.
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precipitation loading. Hybrid microbursts possess characteristics of both wet and dry microbursts. They
are forced in the mid-levels by dry air entrainment and / or precipitation loading and in the low levels by
cooling beneath the cloud base and / or sublimation.121
Location
Microburst generally impact very localized areas. They are possible anywhere in the planning area.
Previous Occurrences and Extent
National Weather Service (NWS) reports and news articles were investigated to locate previous
occurrences of microburst in or within proximity to the planning area, noting the following:
●

June 18, 2018: Scattered strong to locally severe storms tracked across the North Country during
the afternoon hours. Due to the moist characteristics of the air mass, storms that did develop
produced very heavy rainfall rates, along with several damaging wet microbursts. These severe
storms caused up to 16,000 people in Vermont to lose power, with additional power outages
occurring in northern New York. The strongest microburst produced significant property damage
and downed 3 to 4 dozen trees in the vicinity of Waitsfield, VT (approximately 60 miles from
Lyndon). The NWS Office in Burlington, VT conducted a damage survey, and determined that the
microburst damage path was over a mile long and up to a quarter mile wide. The damage
extended from the ridgeline on Hemlock Hill across the Mad River Valley to near the base of Mt.
Waitsfield.

●

May 17, 2014: A small-localized microburst (65 kts) was reported in Craftsbury, VT (Orleans
County, approximately 25 miles from Lyndon, VT). Nearly a dozen trees were uprooted, a few
greenhouses damaged, roof blown off a barn and a house minor damaged. No injuries were
reported.122

Thunderstorm wind events were also investigated for possible microburst activity in the area. The
National Climatic Data Center reported the following thunderstorm events between 1950 and May
2022123:
●

●

97 days with thunderstorm wind events and property damage throughout Caledonia County:
o

Of which 79 showed property damage;

o

Two resulted in death or injury.

16 thunderstorm wind events in Lyndon and Lyndonville:
o

Ten with thunderstorm wind of ~50 knots;

121

Microburst. National Oceanic and Atmospheric Administration. Retrieved May 16th, 2015 from
http://www.srh.noaa.gov/ama/?n=microbursts.
122
NOAA Storm Events Database. National Oceanic and Atmospheric Administration.
123
Ibid.
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●

o

With a total property damage of $144,000.

o

One event of these 16 events resulted in a damage of $25,000 (most costly).

Eight events in East and West Burke (neighboring towns of Lyndon).

Table 25 lists the thunderstorm wind events in the planning area (with impacts noted for Lyndon or
Lyndonville) between 1993 and May 2022. It should be noted that these thunderstorm events are not
confirmed as microbursts but were included for reference. Microbursts can have a wind speed of up to
168 miles per hour, which aligns them with an EF4 tornado (see Table 21). However, as recent
microburst events in the region have shown, smaller microbursts with less magnitude can occur as well.
Damage may not be as extensive due to the shorter duration and smaller scale of the microburst event.
Table 25. Thunderstorm Wind Events in the Planning Area between 1950 to May 2022124
Date

Wind
Magnitude

Death /
Injuries

Property
Damage

Details

8/31/1993

N/A

0/0

$5,000

N/A

7/6/1994

N/A

0/0

$5,000

N/A

06/26/1997

N/A

0/0

$5,000

A severe thunderstorm moved through
the Lyndon Center, VT area with trees
and power lines blown down and small
hail. In addition, between 200 and 300
residents were without power.

7/15/1999

N/A

0/0

$5,000

Across the northern half of the county
the following towns were greatly
impacted with numerous reports of
trees and power lines blown down:
East and West Burke, Sutton, Sheffield,
Lyndon. Over 1000 were without
power. In addition, in the town of
Sheffield, a pickup truck was destroyed
when a tree was blown on top of it.

6/26/2002

N/A

0/0

$5,000

Scattered thunderstorms developed
during the afternoon of June 26th, and
a few of them reached severe criteria.
Thunderstorms in Caledonia County
resulted in numerous downed trees
and power lines in the Vermont towns
Lyndonville and East Burke.

124

NOAA Storm Events Database. National Oceanic and Atmospheric Administration.
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Date

Wind
Magnitude

Death /
Injuries

Property
Damage

Details

5/31/2006

50 kts

0/0

$10,000

The thunderstorms intensified as they
moved into Caledonia County during
the mid-afternoon with several reports
of numerous trees down in the towns
of Lyndon, Wheelock and Lower
Waterford. Slightly over 5,000
customers lost power in northern
Caledonia and Essex counties.

8/16/2007

50 kts

0/0

20K

One thunderstorm developed in a
favorable, highly sheared wind
environment which eventually
intensified into a supercell
thunderstorm in Clinton County, NY.
This supercell then proceeded to travel
into Vermont affecting numerous
communities between Grand Isle
(Grand Isle County) and Concord (Essex
County). Significant straight-line wind
damage (estimated between 60 and 80
miles per hour) in the form of snapped,
uprooted and downed trees, downed
power lines and some structural
damage occurred in Grand Isle, Georgia
(Franklin County), Westford
(Chittenden County) and Hardwick
(Caledonia County).125

8/25/2007

50 kts

0/0

$25,000

Numerous trees and power lines down
across Lyndonville and Lyndon.

7/9/2008

50 kts

0/0

$20,000

A severe thunderstorm produced
localized damaging winds that knocked
down several trees throughout
Lyndonville. Several downed and
snapped trees in Lyndonville, including
Lyndon State College, East Burke Road
and Center Road.

125

November 1, 2022

118

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE
Date

Wind
Magnitude

Death /
Injuries

Property
Damage

Details

7/14/2016

50 kts

0/0

$5,000

Several trees downed by thunderstorm
winds.

7/22/2016

55 kts

0/0

$15,000

Trees and power lines down on
Sutton/Wheelock and Matthewson Hill
roads.

8/28/2016

50 kts

0/0

$2,000

A few reports of scattered tree down in
the Lyndon-Lyndonville area.

3/1/2021

46 kts

0/0

$30,000

Several reports of wind gusts in excess
of 50 mph in Caledonia county,
including 53 mph in Waterford and 50
mph in Lyndonville.

There haven’t been any major disaster declarations related to microbursts in Caledonia County.
Probability of Future Events
Limited information was available on previous microburst events in the planning area; therefore,
thunderstorm events were investigated as well. One microburst was reported near the planning area
and at least one thunderstorm event showed similar patterns to a small microburst within Caledonia
County (see description for the event on August 16, 2007, in Table 25). It is certain that microburst
events are possible in the planning area, but they may not occur annually. Therefore, a probability of
possible was assigned.
Climate change is anticipated to result in more frequent extreme weather events which could lead to
increased frequency of microbursts and more severe occurrences. In short, the high energy in warmer
and wetter air can lead to more intense storms and increases the potential for more destructive
winds.126
Vulnerability Assessment and Estimated Losses
All current and future buildings and populations should be considered at risk to microbursts. Estimating
accurate losses is difficult since it is impossible to predict where a microburst will occur and limited
information is available on past occurrences. Microbursts are capable of causing tornado-like damages.
Such events are capable of causing catastrophic damage, injuries, and deaths. Additional impacts may
include power failure, class disruption or campus shutdown, loss of communications, research
disruption, and downed trees and debris.

126

Vermont Climate Assessment. (2021).

November 1, 2022

119

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE

Tornado
Description
“A tornado is a narrow, violently rotating column of air that extends from the base of a thunderstorm to
the ground”.127 Tornadoes are most often generated by thunderstorm activity when cool and dry air
intersects and overrides a layer of warm, moist air forcing the warm air to rise rapidly. However,
tornadoes can also be form from hurricanes and other tropical storms. The damage caused by a tornado
is a result of the high wind velocity and wind-blown debris, also accompanied by lightning or large hail.
According to the National Weather Service, tornado wind speeds normally range from 40 miles per hour
to more than 300 miles per hour.128 “The most violent tornadoes have rotating winds of 250 miles per
hour or more and are capable of causing extreme destruction” and turning harmless ordinary objects
into deadly missiles.129
Tornado season in Vermont runs ordinarily from March through August; however, tornadoes can strike
at any time of the year if the essential conditions are present. Tornadoes are most likely to form in the
late afternoon and early evening. The average forward speed is 30 miles per hour but may vary from
nearly stationary to 70 miles per hour. Most tornadoes are a few dozen yards wide and touchdown
briefly, but even small short-lived tornadoes can inflict tremendous damage. Damage paths can be more
than 1 mile wide and 50 miles long. The destruction caused by tornadoes ranges from light to
inconceivable depending on the intensity, size, and duration of the storm. Typically, tornadoes cause the
greatest damage to structures of light construction, including residential dwellings (particularly mobile
homes).130
Figure 12 illustrates tornado risk for the United States according to FEMA’s National Risk Index (NRI). Per
the NRI, a Tornado Risk Index score and rating represent a community's relative risk for tornados when
compared to the rest of the nation. A Tornado Expected Annual Loss score and rating, as shown in the
figure, represent a community's relative level of expected building and population loss each year due to
tornados when compared to the rest of the U.S.131

127

Meteorology Glossary. (2000). American Meteorological Society.
The Online Tornado FAQ. (2015). Storm Prediction Center. Retrieved from
http://www.spc.noaa.gov/faq/tornado/.
129
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
130
The Online Tornado FAQ. (2015). Storm Prediction Center. Retrieved from
http://www.spc.noaa.gov/faq/tornado/.
131
National Risk Index. (2022). FEMA. Retrieved from: https://hazards.fema.gov/nri/tornado
128
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Figure 30. Tornado Activity in the U.S. Per County, 1952-2010 (NOAA).

Tornado magnitude is reported according to the Fujita and, since 2007 to the Enhanced Fujita Scales. A
comparison of these two scales along with a description of the typical damage caused by tornado wind
forces is presented in Table 26.
Table 26. Fujita and Enhanced Fujita Scale (Tornado Wind Force)132
Enhanced Fujita Scale

Fujita Scale

Typical Damage

EF-0 (65 to 85 mph)

F0 (45 to 73 mph)

Light damage. Some damage to chimneys, gutters or
siding; breaks branches off trees; pushes over shallowrooted trees; damages to sign boards.

EF-1 (86 to 110 mph)

F1 (73 to 112 mph)

Moderate damage. Roofs severely stripped; mobile
homes pushed off foundations or overturned; moving
cars pushed off the roads; loss of exterior doors;
windows and or glass broken; attached garages may be
destroyed.

EF-2 (111 to 135 mph)

F2 (113 to 157 mph)

Considerable damage. Roofs torn off well-constructed
houses; mobile homes demolished; cars lifted off
ground; large trees snapped or uprooted; light object
missiles generated.

132

The Tornado Scale. (2015). Tornado Facts. Retrieved on May 20, 2015,
from http://tornado-facts.com/the-tornado-scale/.
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Enhanced Fujita Scale

Fujita Scale

Typical Damage

EF3 (136 to 165 mph)

F3 (158 to 206 mph)

Severe damage. Roof and some walls torn off wellconstructed houses; trains overturned; most trees in
forest uprooted.

EF4 (166 to 200 mph)

F4 (207 to 260 mph)

Devastating damage. Well-constructed houses leveled;
structures with weak foundations blown off some
distance; cars thrown and large missiles generated.

EF5 (>200 mph)

F5 (261 to 318 mph)

Incredible damage. Strong frame houses lifted off
foundations and carried considerable distances to
disintegrate; automobile sized missiles fly through the
air in excess of 100 meters; trees debarked; steel
reinforced concrete structures badly damaged.

EF No Rating

F6 to F12 (319 to 379
mph)

Inconceivable damage. These winds are very unlikely.
Should a tornado with the maximum wind speed in
excess of EF-5 occur, the extent and types of damage
may not be conceived. Missiles, such as cars and
refrigerators would do serious secondary damage that
could not be directly identified as F6 damage.

Location
Tornadoes can strike anywhere and at any hour of the day. All areas in the planning area are at risk.
Previous Occurrences and Extent
Several sources were investigated to determine past occurrences of tornados in the planning area
including the National Climatic Data Center, web searches, news articles, and the State of Vermont
Hazard Mitigation Plan.
Since 1950, Vermont has experienced 45 tornadoes, 14 of which were magnitude F2 (significant) and 16
magnitude F1 (moderate) on the Fujita Scale. F2 tornadoes have maximum wind speeds of 113 to 157
mph, while F1 tornadoes range from 73 to 112 mph. Damage from tornadoes has ranged from a few
downed trees to seven injuries during a 1970 tornado in Franklin County. These injuries occurred when a
waterspout – a tornado that originates over water instead of land – moved from Lake Champlain to the
southern part of Swanton, where it struck a cabin. Property damage has totaled over $8.4 million overall
in the State of Vermont due to tornado damage. There have been no deaths as a result of a tornado in
Vermont since 1950.133
One major disaster declaration related to severe storms, tornados, and flooding has occurred in
Caledonia County in 2008; Table 27 provides more information on the pertaining disaster declaration.
The tornado referenced in this disaster declaration touched down twice in Cambridge, VT (about 65
133

State of Vermont Hazard Mitigation Plan. (2018). Vermont Emergency Management.
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miles east of Lyndon). Hundreds of trees damaged or destroyed along with significant structural damage
to house and barn. This event of a magnitude EF0 and EF1 resulted in a damage of $100,000.134
Table 27. Disaster Declaration Related to a Tornado in Caledonia County135
Disaster Name
(Date of Event)

Disaster Number
(Type of Assistance)

Declared Areas

Severe Storms, Tornado, and
Flooding

DR-1784

Caledonia, Grand Isle, Lamoille

(July 18, 2008)

NCDC reported one tornado event within Caledonia County. Table 28 provides more background
information on this tornado event.
Table 28. Tornado Event in Caledonia County136
Date

Location

Wind
Magnitud
e
(Scale)

Length

Width

Death /
Injuries

Property
Damage

Details

8/3/201
0

Peacham
, VT

EF0

0.14
miles

50 yards

0/0

$25,000

Significant wind
damage in the form of
trees downed,
uprooted and some
snapped occurred with
a convergence debris
field pattern indicative
of a tornado.

According to a website that lists tornado events near searchable locations, ten tornado events occurred
in the proximity of the planning area. The largest tornado of these ten was an F1 (Gale Tornado, wind
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NOAA Storm Events Database. National Oceanic and Atmospheric Administration.
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
136
NOAA Storm Events Database. National Oceanic and Atmospheric Administration.
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speed 40 to 72 miles per hour) in 1989 that caused no injuries or deaths.137 Table 29 lists the reported
tornado events and their distance from Lyndon, Vermont.
Table 29. Reported Tornadoes Near Lyndon, VT138
Force

Death(s)

Injured

Distance to
Lyndon, VT

5/29/2012

0

0

0

16

8/3/2010*

0

0

0

18

6/5/2010

1

0

0

19

8/13/1999

1

0

0

6

9/3/1993

1

0

0

19

8/6/1989

1

0

0

15

8/28/1988

0

0

0

15

5/19/1982

1

0

0

22

6/27/1964

0

0

0

26

5/20/1962

1

0

1

22*

Date

*The event on August 3, 2010, is referenced in Table 25.
Probability of Future Events
The tornado index was consulted to investigate probability. The tornado index indicates that the
planning area has an index of 12.29. In comparison, the tornado index indicates an index of 27.21 for the
state of Vermont and an index of 136 for the nation. The tornado index value is calculated based on
historical tornado events data using USA.com algorithms.139 The tornado index value is an indicator of
the tornado level in a region. A higher tornado index value means a higher chance of tornado events.
According to the State Plan, Vermont has averaged less than one tornado per year since 1950.140

137

Tornado Information for Lyndon, Vermont. (2022). Homefacts. Retrieved on August 2, 2022 from
http://www.homefacts.com/tornadoes/Vermont/Caledonia-County/Lyndon.html.
138
Tornado Information for Lyndon, Vermont. (2022). Homefacts. Retrieved on August 2, 2022 from
http://www.homefacts.com/tornadoes/Vermont/Caledonia-County/Lyndon.html.
139
Tornado Index. (2015). USA.com. Accessed on May 9th, 2015 from http://www.usa.com/rank/us--tornadoindex--state-rank.htm.
140
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
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While no tornado was reported in the planning area, 10 events with F0 or F1 were reported within a
distance of six to 26 miles of the planning area over 53 years (see Table 29). Based on this information, a
tornado would have occurred approximately every five years resulting in an annual probability of about
19%. However according to the NCDC database, only one event was noted over the past 72 years within
the County, which results in an annual probability of about 1.5%. Taking these findings into
consideration, probability is likely lower for the planning area, given a smaller study area. Thus, a
probability of possible was assigned.
The long-term effects of climate change on the future probability of tornadoes remains unclear. Though
there is an observable increase in severity of storms, changes in the frequency or severity of tornadoes
and wind events are still uncertain but are being extensively studied.141
Vulnerability Assessment and Estimated Losses
NCDC Databases covering 72 years (from 1950 to May 2022) have been consulted. The tornado with the
worst impact near the planning area (approximately 65 miles distance from Lyndon, VT) was an EF1
tornado (Cambridge, VT in Lamoille County in 2008) causing $100,000 in property damage and no
deaths or injuries. One other event was reported with $25,000 damage. An annualized loss with a range
of $390 to $1,562 from tornado events has been conducted. The impact is considered minor.

Winter Hazards
Winter hazards include blizzard, hail, ice jams, ice storms, nor’easter, snow events, and extreme cold.
Many of these hazards overlap, for instance, blizzard is a type of snow event. 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. 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. Table 30 lists
terminology related to snowfall events.
Table 30. Terminology Related to Snowfall Event142
Term

Definition

Snowstorm

A storm with heavy snow.

Blizzard

A severe snowstorm with cold temperatures, winds at or above 35 miles per hour,
and low visibility (less than1/4 mile).

141

State of Vermont Hazard Mitigation Plan. (2018). Vermont Emergency Management.
Glossary. (2015). National Oceanic and Atmospheric Administration’s National Weather Service. Retrieved from
http://w1.weather.gov/glossary/index.php?letter=b.
142
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Term

Definition

Heavy Snow

Seven inches or more of snow falling within a 24-hour period.

Winter Storm

Heavy snow with sleet and / or freezing rain.

The Northeast Snowfall Impact Scale (NESIS) categorizes the severity of a snowstorm based on the
amount of snowfall and the population at risk. NESIS provides a numerical measurement of the
snowstorm’s potential socioeconomic impact compared with past storms and assigns each large storm
into one of five categories.143 Table 31 shows the NESIS categories, values, and descriptions. The scale
considers the size of area that is affected, amount of snow, and population.
Table 31. NESIS Definition of Snowstorms 144
Category

NESIS Value

Description

1

1 to 2.499

Notable

2

2.5 to 3.99

Significant

3

4 to 5.99

Major

4

6 to 9.99

crippling

5

10.0+

Extreme

Blizzard
Description
Blizzards are dangerous winter storms that are a combination of low temperatures, blowing snow, and
winds of 35 miles per hour or more resulting in very low visibilities. Officially, the National Weather
Service defines a blizzard as a storm, which contains large amounts of snow or blowing snow, with winds
more than 35 miles per hour and visibilities of less than 1/4 mile for an extended period of time (at least
three hours). Blizzard conditions often develop on the northwest side of an intense storm system. The
difference between the lower pressure in the storm and the higher pressure to the west creates a tight
pressure gradient, or difference in pressure between two locations, which in turn results in very strong

143

Regional Snowfall Index. (2015). National Climate Data Center – National Oceanic and Atmospheric
Administration. Retrieved from https://www.ncdc.noaa.gov/snow-and-ice/rsi/nesis.
144
Regional Snowfall Index. (2015). National Climate Data Center – National Oceanic and Atmospheric
Administration. Retrieved from https://www.ncdc.noaa.gov/snow-and-ice/rsi/nesis.
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winds. These strong winds pick up available snow from the ground, or blow any snow that is falling,
creating very low visibilities and the potential for significant drifting of snow.145
Location
A blizzard will impact the entire planning area.
Previous Occurrences and Extent
The State Plan and National Climatic Data Center (NCDC) database were researched for blizzard events.
As blizzards can be associated with a heavy snow event and / or high wind events, we investigated the
NCDC database for events of heavy snow and for winter storms events.
Heavy Snow Events
The NCDC reported eight heavy snow events throughout Caledonia County between 1950 and May 2022
resulting in a total property damage of $261,000. One singular heavy snow event in February 2007
known as the Valentine’s Day Blizzard resulted in a damage of $200,000. Table 32 lists all heavy snow
events in Caledonia County between 1950 and May 2022. The Valentine’s Day Blizzard event is
described in more detail in the following section.
Table 32. Heavy Snow Events in Caledonia County from 1950 to May 2022 (NCDC) 146
Death /
Injuries

Property
Damage

12/1/1997

0/0

10K

10” in Caledonia County

12/25/1997

0/0

15K

7” in Burke (Caledonia County)

3/14/1998

0/0

5K

9” in Sutton (Caledonia County)

3/21/1998

0/0

5K

Storm system; 15 to 20” (average)

2/27/2002

0/0

1K

< 7” of snow (in average)

2/14/2007

0/0

200K

“Valentine’s Blizzard”; Lyndon: 20”

2/5/2014

0/0

10K

5 to 12 inches of snow

2/13/2014

0/0

15K

Winter storm; 12” in Lyndonville

Date

Further Details

145

Blizzards. (2015). National Weather Service Forecast Office. Retrieved from
http://www.wrh.noaa.gov/fgz/science/blizzard.php?wfo=fgz.
146
Storm Events Database. (2022). National Climatic Data Center – National Oceanic and Atmospheric
Administration.
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February 2007 (“Valentine’s Day”) Blizzard Event Details:147, 148
The February 2007 North America Winter Storm (also referred to as the Valentine’s Day Blizzard) was a
massive winter storm that affected most of the eastern half of North America, that began on
February 12, 2007, and peaked on February 14, 2007 (Valentine’s Day). Snowfall rates of two to four
inches per hour and brisk winds of 15 to 25 miles per hour caused near whiteout conditions at times,
along with considerable blowing and drifting of the snow, making roads nearly impassable in Vermont.
Temperatures in the single digits above zero combined with brisk winds resulted in wind chill values of
10 degrees below zero or colder. While some areas of Vermont received from 28 to 36 inches of snow in
a 24-to-48-hour period, Lyndon received on average 20 inches of snow.
The deep snow fall and snow drift caused numerous problems including the blocking of numerous heat
vents that resulted in the build-up of carbon monoxide and sent dozens of people seeking treatment at
area hospitals. There were additional indirect injuries resulting from this storm, including vehicle
accidents and cardiac arrests due to overexertion during snow removal. Snow removal operations took
several days and up to a week in some urban communities. In addition, the weight of the heavy snowfall
on some weaker roofs, resulted in the partial or total collapse of 20 or more barn roofs and the deaths
of more than 100 cattle. As indicated above, this event resulted in a property damage of $200,000 for
Caledonia County. Overall, the Valentine’s Day Blizzard resulted in $2,625 million of property damage in
the six affected Vermont counties.
Winter Storm Events
Between 1950 and May 2022, 128 winter storms and 148 winter weather events were noted throughout
Caledonia County that resulted in total property damage of $1.81 million from winter storms and of
$739,500 from winter weather (compare ice storm section).
Major disaster declarations related to blizzards (i.e., December 1969) occurred on the statewide level
but did not include Caledonia County. The impacts from blizzards were indicated as critical to
catastrophic. Some blizzards have resulted in shut down of facilities for several weeks and a high
number of deaths. The Valentine’s Day blizzard resulted in serious property damage throughout the
State.
Probability of Future Events
Only one specific blizzard was noted for Caledonia County. Blizzards are a common winter hazard in the
northeast and typically occur during the winter months. The State Plan lists 57 heavy snow events within
the State of Vermont and five winter storm events in Caledonia County over a five-year time span. It can
be assumed that some of the heavy snow events (12.5 % annual probability for County) and winter
147

Valentine’s Day Blizzard. (2015). Retrieved from
http://en.wikipedia.org/wiki/February_2007_North_America_blizzard.
148
Storm Events Database. (2022). National Climatic Data Center – National Oceanic and Atmospheric
Administration.

November 1, 2022

128

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE
storms (160% annual probability for the county) are related to blizzards. With at least one winter storm
and about 11 snow events per year, blizzards are very probable. An annual probability of likely for
blizzards has been assigned.
Research indicates that climate change will result in more frequent extreme weather and heavy
precipitation events in the Northeast. This trend may result in more frequent and/or more severe
blizzards.
Vulnerability Assessment and Estimated Losses
All current and future buildings and populations are at risk to this hazard. It has a variety of potential
impacts. Heavy snow loads may cause roofs and trees to collapse leading to structural damage. Deaths
and injury are also possible. Additional impacts may include road closures, power outages, business
interruption, business losses (i.e., loss of cow milk due to road closures), hazardous driving conditions,
frozen pipes, fires due to improper heating, and second health impacts caused by shoveling (such as a
heart attack).
Only 15 of the 46 critical facilities, in the planning area have generators. Based on this statistic, 33% of
the critical facilities could accommodate power outages.
Annualized loss from heavy snow in Caledonia County is only $4,000. However, should a severe blizzard
such as the “Valentine’s Day Blizzard” occur, damages of $200,000 per county could reoccur. In
comparison, statewide-annualized property damage from heavy snow is $442 million (with a total
property damage of 2,650 million resulting from 57 heavy snow events over six years). Annualized
damage from winter storms in Caledonia County is calculated with $23 million and from winter weather
with approximately $9,758. This evidence suggests that losses from blizzards in the planning area would
likely be higher than the existing data shows.

Hail
Description
“Hail is a form of precipitation that occurs when updrafts in thunderstorms carry raindrops upward into
extremely cold areas of the atmosphere where they freeze into balls of ice. Hail can damage aircraft,
homes, and cars, and can be deadly to livestock and people. Hailstones grow by colliding with supercooled water drops. Super-cooled water will freeze on contact with ice crystals, frozen raindrops, dust,
or some other nuclei. Thunderstorms that have a strong updraft keep lifting the hailstones up to the top
of the cloud where they encounter more super-cooled water and continue to grow. The hail falls when
the thunderstorm’s updraft can no longer support the weight of the ice, or the updraft weakens. The
stronger the updraft the larger the hailstone can grow.”149

149

Severe Weather 101 – Hail Basics. National Sever Storms Laboratory. Retrieved on May 9, 2015 from
http://www.nssl.noaa.gov/education/svrwx101/hail/.
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Hailstones can range in size from five millimeters (mm, approximately pea-sized) to greater than 100mm
(approximately melon-sized). Table 33, derived from the website of the Tornado and Storm Research
Organization (TORRO), shows the typical damage associated with different hail sizes.
Table 33. TORRO Hailstorm Intensity 150
Intensity
Category

Typical Hall
Diameter
(mm)*

Probable
Kinetic
Energy
(J-m2)

H0

Hard Hail

5

0 to 20

H1

Potentially
Damaging

5 to 15

>20

Slight general damage to plants, crops.

H2

Significant

10 to 20

>100

Significant damage to fruit, crops, vegetation.

H3

Severe

20 to 30

>300

Severe damage to fruit and crops, damage to
glass and plastic structures, paint and wood
scored.

H4

Severe

25 to 40

>500

Widespread glass damage, vehicle bodywork
damage.

H5

Destructive

30 to 50

>800

Wholesale destruction of glass, damage to tiled
roofs, significant risk of injuries.

H6

Destructive

40 to 60

Bodywork of grounded aircraft dented; brick
walls pitted.

H7

Destructive

50 to 75

Severe roof damage, risk of serious injuries.

H8

Destructive

60 to 90

Severe damage to aircraft bodywork.

H9

Super
Hailstorms

75 to 100

Extensive structural damage. Risk of severe or
even fatal injuries to persons caught in the
open.

H10

Super
Hailstorms

>100

Extensive structural damage. Risk of severe or
even fatal injuries to persons caught in the
open.

Typical Damage Impacts

No damage.

150

Hail Scale. (2015). The Tornado and Storm Research Organisation. Accessed on May 9, 2015 from
www.torro.org.uk/site/hscale.php.
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Location
Hail is atmospheric in nature and therefore can affect the entire planning area. Further, it typically
coincides with thunderstorm events.
Previous Occurrences and Extent
The National Climatic Data Center reported 39 days with hailstones up to 1.75” in size throughout
Caledonia County between 1950 and August 2022. Six 1.50” to 1.75” hail events resulted in property
damage and in crop damage. To date, one event caused crop damage. The reported property damage
was mostly related to thunderstorms that caused flooding and power outages from damaging winds.
However, one hail event in the neighboring town East Burke on June 5, 2010, with 1.75” size hails
caused damage to several vehicles and roof shingles (totaling $15,000 in damage). Additional damage to
outdoor furniture and siding was reported in similar cases. Total damage from hail events over the past
64 years in the county resulted in $87,000 in damage. Hail events tend to be highly localized and are
limited to a relatively small area.151
As shown in Table 34, ten events took place in the planning area over the last 72 years; no damage was
reported. Hailstones ranged in size from 0.75” to 1.75”. The adjacent Town of Burke (East, West and
Burke Hollow) reported 12 hail events during the same timeframe.
Table 34. Hail Events in the Planning Area from 1950 to May 2022.
Date
9/21/1998

Magnitude

Death /
Injuries

Property
Damage

1.75”

0/0

0

Golf ball size hail.

0/0

0

Pea to marble size hail.

7/15/2000

Description

7/10/2001

1.5”

0/0

0

7/3/2002

0.75”

0/0

0

6/9/2005

1”

0/0

0

7/1/2006

0.88”

0/0

0

6/27/2007

1”

0/0

0

6/16/2012

0.75”

0/0

0

Penny size hail.

7/8/2014

0.88”

0/0

0

Nickel size hail and small limbs down
due to thunderstorms.

8/4/2015

0.88”

0/0

0

Nickel size hail reported in Lyndonville.

Nickel size hail.

There have been no major disaster declarations related to hail in Caledonia County.

151

State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.

November 1, 2022

131

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE
An additional online investigation produced the following recorded hail event:
“On June 23, 2013, doppler radar detected half dollar size hail near Lyndonville, VT,
Pittsford, VT and Wallingford, VT. This hailstorm was traveling ESE at 22.94 miles per
hour and produced hail for roughly four hour(s). Spotters reported a max hail size of
1.25” and an average hail size of 1.25”. There were two spotter report(s) and the
volume of hail detected was significant. Based on this information, you can expect to
see minor damage to vehicles, tile roofs and crops in isolated areas (Impact Rating
2).”152
According to the State Plan, there have been 137 hail events in Vermont since 2000, causing over
$550,000 in property damage and $261,000 in documented crop damage. The largest recorded hail was
3.25” in Westford in July 2009, with an estimated $100,000 in damages. The second largest hail event
was in June 2011, with recorded hail of 3.25” and 2.75” in Shaftsbury.153
Probability of Future Events
According to the State Plan, hail is considered a relatively infrequent occurrence in Vermont. Those hail
events that do occur tend to be highly localized and limited to a relatively small area. However, based on
the information above, ten hail events were noted over the last 72 years in Lyndon/Lyndonville, which
equates to an annual probability of 14%. The probability of likely has been assigned for hail events in the
planning area. This is supported by a similar pattern of approximately 12 hail events in the neighboring
Town of Burke.
Climate change impacts can potentially affect this hazard as it might increase the frequency of
hailstorms and result in the formation of larger hailstones. Consequently, this may increase associated
damages.
Vulnerability Assessment and Estimated Losses
All current and future buildings and populations are at risk to the hail hazard. Hail is capable of causing
damage, particularly to roofs, vehicles, crops, and exposed metal and glass.
The reported hail events in the planning area and within the county showed hail events with hailstones
up to 1.75” (44mm) in size. According to the TORRO scale (refer to Table 33), hailstones of 1.5” to 1.75”
(38 to 44mm) would be classified as H4 or H5 with an associated severe or destructive intensity that can
cause wholesale destruction of glass, damage to tiled roofs up to dents in grounded aircraft. While
impacts of this extent have not been reported within the planning area or the county, they are possible.
According to the Town Plan, 8% of the area is used for agriculture. Due to this, the risk for damage from
hail is minor. Areas with large amounts of farmland are more vulnerable to hailstorms; there have been
reports of hailstorms destroying entire hay fields and cornfields.
152

1.25 Inch Hail Near Lyndonville, VT 06-23-2013. (2014). Hailstrike. Retrieved on May 9, 2015 from
http://maps.hailstrike.com/vermont/1-25-inch-hail-near-lyndonville-vt-06-23-2013/.
153
State of Vermont Hazard Mitigation Plan. (2018). Vermont Emergency Management.
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Based on previous hail events throughout the county, the annualized cost from hail events is
approximately $1,360. The losses in the planning area are likely lower.154

Ice Jams
Description
Ice jams form frequently on northern rivers in the winter and spring. When temperatures rise and river
ice begins to break up, it is common for big chunks to block the river channel and form massive “jams.”
Pieces of floating ice carried with a stream’s current can accumulate behind any obstruction to the
stream flow. Obstructions include river bends, mouths of tributaries, points where the river slope
decreases, as well as dams and bridges. The water held back can cause flooding upstream, and if the
obstruction suddenly breaks, flash flooding can occur downstream. Ice jams are most severe when
combined with melting snowpack or heavy rainfall.
There are two main types of ice jams: freeze-up ice jams and break-up ice jams. Freeze-up jams happen
when extremely cold air temperatures occur over open water. This results in the rapid production of
large amounts of river ice that can jam downstream. Break-up jams account for about 2/3 of local ice
jams and occur when rapid thaw and / or runoff entering the river system break the existing ice cover
and cause jamming downstream.155
According to the State Plan, ice jams are ranked as a moderate risk for the jurisdiction of the
Northeastern Development Association (regional planning commission for Caledonia County).156
Location
Ice jams occur on flowing water such as rivers, streams, and brooks. According to the members of the
Hazard Mitigation Planning Committee, ice jams have previously caused flooding and ice jams typically
occur once every three years. During the previous plan update process, three locations of ice jams were
noted.
1. Near the intersection of Route 122 and East Burke Road at West Branch Passumpsic River.
2. Near the intersection of Route 122 and East Burke Road at Millers Run.
3. At the Passumpsic River in Lyndonville Center.
News articles were also examined. An article from December 2013 reports flooding in Lyndonville near
the intersection of Routes 5, 112, and 114 occurred due to a rapid rise in water levels on the east branch

154

NOAA Storm Events Database. National Oceanic and Atmospheric Administration.
Ice Jams. (2015). National Weather Service – National Oceanic and Atmospheric Administration. Retrieved from
http://www.crh.noaa.gov/Image/dvn/downloads/backgrounder_DVN_Ice_Jams.pdf.
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State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
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of the Passumpsic River. Officials were concerned about the Sanborn Bridge, fearing it could collapse.
During this time, the pedestrian bridge upstream in Lyndonville was closed.157
Previous Occurrences and Extent
There was a major disaster declaration related to ice jams and flooding in Caledonia County in 1992.
During the previous plan update process, three ice jam events were noted:
1. January 12, 2014
2. December 22, 2013
3. January 31, 2013
Additionally, the Ice Jam Database a searchable database of historic ice jam events was investigated. The
Ice Jam Database is maintained by the U.S. Corps of Army Engineers, Cold Region Research, and
Engineering Lab (CRREL), Table 16 in the flood section shows the ice jams that were reported in the
planning area between 1996 and 2022.
Past ice jam events caused flooding of up to a dozen homes in the center village and the highway and of
up to 50 mobile homes in the Northeast Kingdom Mobile Home Park (the second event took place in
1976 before the dike of the trailer park was equipped with interior drainage). Ice jams have also caused
flooding of six homes and the State Aid Road #1 bridge resulting in damage of a covered bridge. Closing
of Route 114 due to flooding from ice jams has been reported frequently. There are no stage or flow
gages on the Passumpsic River near enough to Lyndon to capture the water surface rise which was
caused by ice jam events, and no other sources of flood depth information relating to historic ice jams
could be found for Lyndon.
Probability of Future Events
According to the HMPC, ice jams are expected to occur once every three years. A probability of likely has
been assigned.
Climate change may impact this hazard due to greater extremes, as winters may be more severe. This
may result in thicker ice on the river, which can be more damaging if ice jam conditions arise during
warming temperatures. Secondly, as opposed to gradual temperature rises, temperatures may rise
rapidly following winter events, which could result in favorable conditions for ice jams.
Climate change is anticipated to generally decrease the likelihood of ice jams due to warmer
temperatures resulting in longer freeze-free periods, combined with less snow cover and reduced ice
thickness during winter seasons.

157

Ice jam news articles on WPTZ between December 2013 and March 2015. (2015). WPTZ News Channel 5.
Retrieved on May 10, 2015 from http://www.wptz.com/news/vermont-new-york/burlington/ice-jams-promptingflooding-fears/23616300 and http://www.wptz.com/news/all-eyes-on-the-rivers-vermont-watches-for-icejams/31638534.
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Vulnerability Assessment and Estimated Losses
Ice jam events sometimes pass with no significant damage or flooding, while other events may cause
major problems. While ice jams are categorized as a winter hazard, their impacts and vulnerability are
best aligned with flood impacts. However, all current and future structures and populations should be
considered at risk to the flooding caused by this hazard. Economic losses are difficult to estimate; losses
may be associated with localized flood losses (depending on where the ice jam occurs). Ice jams have
also caused damage (up to collapsing) to bridges as they float down swollen rivers.
Costs in the magnitude of $70,000 were noted to replace a bridge and manage erosion damage (1976,
index no. 942) and of $150,000 for the Town and $10,000 for the State as a result of the December 1973
event at Sheldon Brook (index no. 1428). In the 1973 event, up to 50 mobile homes were flooded. Fifty
damaged homes out of 4,600 equals a damage of 1% of the building stock. The impact was assessed as
limited.

Ice Storms
Description
According to NOAA’s glossary, an ice storm is defined as, “Liquid rain falling and freezing on contact with
cold objects creating ice build-ups of 1/4 inch or more that can cause severe damage.”158 With warmer
air in the atmosphere above, falling precipitation in the form of snow melt becomes either super-cooled
(liquid below the melting point of water) or re-freezes. In the former case, super-cooled droplets can
freeze on impact, which is referred to as freezing rain. In the latter case, the re-frozen water particles fall
as ice pellets or sleet. Sleet is defined as partially frozen raindrops or refrozen snowflakes that form into
small ice pellets before reaching the ground. They typically bounce when they hit the ground and do not
stick to the surface. However, it does accumulate like snow, posing similar problems and has the
potential to accumulate into a layer of ice on surfaces. Freezing rain, conversely, usually sticks to the
ground, creating a sheet of ice on the roadways and other surfaces. All of the winter storm elements –
snow, low temperatures, sleet, and ice have the potential to cause significant hazard to a community.
Even small accumulations, for example one quarter of an inch, can down power lines and tree limbs,
creating hazardous driving conditions. Furthermore, communication and power may be disrupted for
prolonged periods of time.
Location
Ice storms will impact the entire planning area.
Previous Occurrences and Extent

158

Glossary. (2015). National Weather Service – National Oceanic and Atmospheric Administration. Retrieved at
http://w1.weather.gov/glossary/index.php?letter=b.
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The State Plan and National Climatic Data Center reported one ice storm throughout Caledonia County
between 1950 and May 2022 affecting six counties including Caledonia County:159
An ice storm hit the State of Vermont including Caledonia County in January of 1998; it was later
declared a federal disaster (DR-1201; however, Caledonia County was not listed). An unusual
combination of precipitation and temperature led to the accumulation of more than three 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 (elsewhere in the State Plan it is called a 100-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 three million people lost power and 28
were killed during the same event. 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.
However, according to the Town of Lyndon / Village of Lyndonville Draft Hazard Mitigation Plan (2010),
the Town experienced no damage from the major ice storm event of 1998. The maximum extent of ice
reported in the planning area was 0.75 inches or less. However, ice can accumulate up to several inches.
An additional ice storm in December 2013 was described in the 2018 State Plan as follows:160
Approximately 1/4-1/3” of ice accumulation from freezing rain on December 20 with an
additional 1/2-3/4” of ice accumulation as well as 1- 2” of sleet December 21 in portions of
northern Vermont. Very cold temperatures (-10°F to teens) followed the event with no melting,
thus ice stayed on trees and utility lines through December, prolonging recovering. The greatest
impact was in northwest Vermont, with widespread tree and utility line damage as well as
numerous vehicle accidents. More than 75,000 customers were without power from hours to
days. Over $4 million in property damage estimated.
Additional web search produced the following more localized ice storm report for this event in the
planning area:
In December 2013, rain, freezing rain, snow, icing conditions, and near zero
temperatures have impacted six Vermont counties including Caledonia, creating power
outages affecting 22,000 households at its peak. In addition, fluctuations in icing
conditions and the repeated need to clear and remove debris caused multiple outages
for some customers. According to Vermont Electric Cooperative which serves northern
Vermont and the northern part of the Northeast Kingdom, the storm cleanup and
restoration was estimated to cost $2 million a day.161

159

State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
State of Vermont Hazard Mitigation Plan. (2018). Vermont Emergency Management.
161
Smith, Robin. (2013). State Seeks FEMA help due to Ice Storm. The Caledonian Record. Retrieved from
http://caledonianrecord.com/main.asp?SectionID=180&SubSectionID=778&ArticleID=104622.
160

November 1, 2022

136

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE
Several major disaster declarations related to ice storms have been issued for Caledonia County,
including most recently for the above 2013 event (DR-4163). According to the State Plan, the Great Ice
Storm of 1998 (DR-1201) resulted in just under $6 million in damage and affected six counties. Damages
were not uniformly distributed throughout the six counties due to the varying intensity of the conditions
geographically.
Probability of Future Events
According to the State Plan, the Great Ice Storm has an assigned frequency of approximately a 100-year
event. However, ice storms of less severity are known to be more frequent. This has been shown by the
countywide event in December 2013. A probability of possible was assigned.
Although large-magnitude disturbances such as ice storms are historically rare in Vermont, these
extreme events are projected to increase in frequency and severity due to climate change.162
Vulnerability Assessment and Estimated Losses
All current and future buildings and populations should be considered at risk to ice storm. The State Plan
estimated $1 million dollars of potential loss per County and $14 million for a statewide incident for a
100-year ice storm based on the losses associated with the 1998 incident. Whatsoever, the NCDC
database reports merely a loss of $480,000 statewide and of $80,000 per county for the same event.
The reasons for this difference are unknown. However, since these data represent losses for the whole
county, they are likely an overestimate of annualized losses in the planning area.
With 33% of the critical facilities being equipped with generators, the impact from loss of power through
ice storms could be accommodated to some extent.
Electricity and telecommunication companies in Vermont, particularly the Vermont Electric Power
Company (VELCO), who own high-voltage transmission assets, consider severe ice storms as the largest
threat to their business. Severe snow loads during winter storms are being seen as the second largest
threat to transmission and communication lines.163

Nor’easter
Description
A Nor’easter is a large weather system traveling from South to North along, or near the seacoast. As the
storm approaches New England and its intensity becomes increasingly apparent, the resulting
counterclockwise cyclonic winds impact the coast and inland areas from a Northeasterly direction. The
sustained winds may meet or exceed hurricane force.
Nor’easters are caused by the interaction of the jet stream with horizontal temperature gradients and
generally occur during the fall and winter months when moisture and cold air are plentiful. These events
are known for dumping heavy amounts of rain and snow, producing hurricane-force winds, and creating

162
163

Vermont Climate Assessment. (2021).
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
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high surf that causes severe beach erosion and coastal flooding. Further, they intensify as they reach the
Northeastern Atlantic waters.164
The Northeast Snowfall Impact Scale (NESIS) described in the beginning of the section is a scale to
measure snowstorms in the Northeast.
Location
The entire planning area is susceptibility to the impacts from a Nor’easter.
Previous Occurrences and Extent
Nor’easters are common in New England in the winter months. The NCDC database does not categorize
Nor’easter events. Nor’easter impacts would be likely grouped into winter storm or flood hazards in the
database. Therefore, NCDC database, the state plan, and web searches were used to identify significant
events of winter storms or flood hazards that have impacted the planning area.
Winter Storm
As mentioned in the blizzard section, NCDC reported 128 winter storms throughout Caledonia County
between 1950 and May 2022, of which 120 events caused property damage totaling approximately
$1.81 million, and three events that caused property damage totaling $75,000. Damage resulted from
power outages, traffic accidents, collapsing barn roofs (due to the weight of heavy snow), closed roads,
and lost milk production due to inaccessible roads.
Flood Hazards
The state plan references two major disaster declarations in April and July of 2007 that were related to
Nor’easters. In both cases, severe Nor’easters and accompanying rainstorms resulted in major flooding.
As shown in Table 35, Caledonia County was impacted by Nor’easter events resulting in two disaster
declarations:
1. On April 16, 2007, a heavy rain event with rainfall exceeding two inches throughout the day
caused high water and flooding of low-laying fields adjacent to the Stannard Brook in Caledonia
County. A landslide was caused in Orleans County due to the rain event.
2. On the August 2007 event, no further information is available
Table 35. Disaster Declarations Related to Nor’easters in Caledonia County 165

164
165

Northeast States Emergency Consortium. (2014). Retrieved from www.nesec.org.
State of Vermont Hazard Mitigation Plan.
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Disaster
Name
(Date of
Event)

Date
(Disaster
Declaration)

Disaster
Number
(Type of
Assistance)

Declared Areas

Severe
Storms, High
Winds,
Flooding

5/4/2007

DR-1698

Bennington, Caledonia, Essex, Orange, Rutland,
Windham, Windsor, and Lamoille (added)

Severe
Storms,
Flooding

8/3/2007

DR-1715

Orange, Washington, Windsor, Caledonia, Orleans

In addition, web sources referenced the following Nor’easter events:166
March 30, 2014
Three Day Nor’easter that occurred from March 29th to March 31st: Lyndonville, Caledonia County: 0.59
inches of rain.
December 27, 2010
Lyndonville, Caledonia County: 5 inches rain.
The January 2015 Nor’easter event did not affect the State of Vermont to the same extent as the coastal
states.
The extent of Nor’easters varies based on several factors including time of impact and ambient
temperature that produces snow or rain. NESIS can also be used to rank severity. Based on the disaster
declarations, only one Nor’easter event had a confirmed rating of major. However, stronger nor’easters
are possible and may impact the planning area. Nor’easters can produce several feet of snow or several
inches of rain that can result in flooding.
Probability of Future Events
Nor’easters are most common in the late fall to early spring from September through April. These
typically happen more than once annually, though they vary in degree of severity. Information on
previous occurrences in the previous subsection underestimates their frequency, as they are known to
occur annually. Therefore, a probability of likely was assigned.
With projections indicating the likelihood of more extreme weather events, climate change impacts
could increase the frequency of severity of Nor’easters.

166

Springfield snowfall totals 15 inches from Nor’easter. (2010). Springfield Vermont News. Retrieved from
http://springfieldvt.blogspot.com/2010/12/noreaster-could-dump-as-much-as-15.html; and Three day Nor’easter.
(2014). Surf Ski Weather. Retrieved from http://surfskiweather.us/three-day-noreaster/.
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Vulnerability Assessment and Estimated Losses
All current and future buildings and populations should be considered at risk to Nor’easters. Depending
on the atmospheric conditions, these coastal storms may bring rain, ice, or snow. Typical impacts
include widespread power outages, downed trees and power lines, and business interruption. Rain
events typically result in flooding. Traffic snarls and delays are also common. In general, this hazard does
have adequate warning time, which helps to alleviate potential deaths and injuries.
Determining a reliable loss estimate is difficult given limited information on losses in the planning area.
However, most events will require some storm debris cleanup. Losses may range from a few thousand
dollars to several million dollars for each event.

Snow Event
Description
Snow event is a broad category that is used in this plan to describe winter storm and heavy snowfall
events. According to the NOAA weather glossary, snow is frozen precipitation composed of ice particles
in complex hexagonal patterns. Further, snow forms in cold clouds by the direct transfer of water vapor
to ice. A heavy snow event, defined by the National Weather Service, is an accumulation of four or more
inches within the timeframe of 12 hours or less. Associated events such as blizzards and nor’easters are
described in separate hazard profiles. A winter storm can range from a moderate snow over a period of
a few hours to blizzard conditions with blinding wind-driven snow that lasts for several days. Events may
include snow, sleet, freezing rain, or a mix of these wintry forms of precipitation. Winter weather events
might be large enough to affect several states, while others might affect only localized areas.
Occasionally, heavy snow may also cause significant property damages. For instance, roofs on older
buildings can collapse, as they are not made to withstand heavy snow loads.167
All winter storm events have the potential to present dangerous conditions to the affected area. Larger
snowfalls pose a greater risk as they reduce visibility due to blowing snow that make driving conditions
difficult.
NOAA also defines types of public advisory and warnings issued by the National Weather Service with
winter weather:168
Winter Weather Advisory
May be issued when four to six inches of snow or sleet is expected in 24 hours; or any accretion of
freezing rain or freezing drizzle is expected on road surfaces; or when blowing or drifting snow is
expected to occasionally reduce visibility to 1/4 mile or less. Such events are expected to create
hazardous or restricted travel conditions, but not as severe as expected with a winter storm.

167
168

Glossary. (2015). National Weather Service – National Oceanic and Atmospheric Administration.
Glossary. (2015). National Weather Service – National Oceanic and Atmospheric Administration.
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Winter Storm Watch
A significant winter storm may affect the area, but its occurrence, location, and timing are still uncertain.
A winter storm watch is issued to provide 12-to-36-hour notice of the possibility of severe winter
weather. A watch will often be issued when neither the path of a developing winter storm nor the
consequences of the weather event are yet well defined. Ideally, the winter storm watch will eventually
be upgraded to a warning when the nature and location of the developing weather event becomes more
apparent. A winter storm watch is intended to provide enough lead-time so those who need to set plans
in motion can do so.
Winter Storm Warning
Issued when seven or more inches of snow or sleet are expected in the next 24 hours, or 1/2 inch or
more of accretion of freezing rain is expected. A warning is used for winter weather conditions posing a
threat to life and property.
The NESIS method described in the beginning of the section can be used to measure severity of snow
events.
Location
Snow events are atmospheric in nature and may impact the entire planning area.
Previous Occurrences and Extent
The National Climatic Data Center database and State Plan were reviewed for events of heavy snow,
winter storms, and winter weather.
As shown in Table 32 (under Blizzards), eight heavy snow events were reported throughout Caledonia
County between 1950 and May 2022 resulting in a total property damage of $261,000 with the
Valentine’s Day Blizzard in 2007 being the major contributor.
In addition to snow events, we investigated winter storm and winter weather events. NCDC reported
101 winter storms and 126 winter weather events throughout Caledonia County between 1950 and May
2022:169

169

●

Of the 128 winter storms, only eight events did not result in any damage. 120 events caused
property damage totaling approximately $1.81 million and three events caused property
damage totaling $75,000. Damage resulted from power outages, traffic accidents, collapsing
barn roofs (due to the weight of heavy snow), closed roads, and lost milk production due to
inaccessible roads.

●

Of the 148 winter weather events, 127 resulted in damage totaling $739,500. Damage resulted
from car accidents, snapped power lines and tree limbs.

Storm Events Database. (2022). National Oceanic and Atmospheric Administration.
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There have not been any major federal disaster declarations related to snow events in Caledonia
County. However, on the state level one federal disaster declaration occurred in December 1969 related
to a blizzard event.
Probability of Future Events
Eight heavy snow events, 128 winter storms, and 148 winter weather events were noted throughout
Caledonia County between 1950 and May 2022. Snow events and winter storms are very frequent in the
region. The reported data suggests a very high likelihood for snow events in Caledonia County: The
probability for winter weather to occur twice in a year is 100% and the probability for two winter storm
events to occur in one year is 65%. Future snow events have been assigned a probability of highly likely.
It is difficult to identify the overall effect climate change will have on future snow events for the
planning area. Average annual precipitation in Vermont has increased by 21% since 1900 but has
become more variable in the last decade. Annual snowfall has been decreasing since the 1960s, yet
winter precipitation has increased, suggesting that more winter precipitation is falling as rain. These
trends indicate that as the climate continues to warm, annual snowfall is likely to continue to decline
because more winter and spring precipitation will fall as rain. Although average annual snowfall is
declining, annual snowfall, much like Vermont’s winter temperatures, remains highly variable from year
to year. Therefore, while Vermont’s winters may become milder and less snowy on average, any given
year could be quite snowy.170
Vulnerability Assessment and Estimated Losses
All current and future buildings and populations are at risk to this hazard. It has a variety of potential
impacts. For example, structural damage may occur as heavy snow loads cause roofs and trees to
collapse. Large flat roofs, for instance on commercial, retail, and school buildings, are at highest risk to
this occurrence. Death and injuries are also possible. There have been reports from carbon monoxide
incidents due to blocked heating vents. Additional impacts include road closures (including blocked
emergency access road), snow drifts, power outages, business interruption and loss, hazardous driving
conditions, frozen pipes, fires due to improper heating, secondary impacts caused by shoveling (such as
a heart attack), and flooding.
The following annualized losses within Caledonia County can be noted:
●

$4,000 from heavy snow.

●

$23 million from winter storms.

●

~$9,758 from winter weather.

In comparison, the following annualized statewide losses in Vermont can be noted:

170

●

$1257.5 million (property damage) and $24,167 (crop damage) from winter storms.

●

$411 million from winter weather.

Vermont Climate Assessment. (2021).
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33% of the critical facilities in the planning area are equipped with generators and could accommodate
or minimize damage from power outages.

Extreme Cold
Description
Extreme cold and its effects can vary across different areas of the country. In regions relatively
unaccustomed to winter weather, near freezing temperatures are considered “extreme cold.” In
Vermont however, extreme cold temperatures can range from temperatures at 0°F to below zero
degree over an extended period (see Table 36). Whenever temperatures drop decidedly below normal
and as wind speed increases, heat can leave the body more rapidly. These conditions may lead to
serious health problems. Extreme cold is specifically affecting vulnerable populations, for example those
without shelter or who live in a poorly insulated or not heated home. Extreme cold can last for several
days or more in Vermont putting people at risk of exposure and stressing heating systems. Extreme cold
increases the risk of secondary hazards such as carbon monoxide poisoning and building fires. In
addition, water pipes that freeze or break may cause flooding.171
Location
Extreme cold is an atmospheric hazard and can impact the entire planning area.
Previous Occurrences and Extent
NCDC reported seven extreme cold events for the entire Caledonia County between 1996 and May
2022. Table 36 gives more information on the extreme cold events during that timeframe. It is also
worth noting that February 2015 was recorded as one of the coldest months on record for the planning
area, resulting in many school closures or delayed openings due to extremely low temperatures (with
wind chills frequently dropping below -30 °F).
Table 36. Extreme Cold Events in Caledonia County from 1996 to April 2022.
Death /
Injuries

Property
Damage(s)

1/25/2007

0/0

0

-14 degrees (St. Johnsbury); event lasted two days (plus
another two days).

3/6/2007

0/0

0

-15 degrees (Sutton, Caledonia); event lasted
approximately two days.

3/9/2007

0/0

0

-23 degrees in St. Johnsbury (Caledonia); one night.

1/14/2009

0/0

0

-37 degrees (Sutton, Caledonia County); two days.

Date

Description

171

Extreme Temperatures Hazard Profile. (2008). New York State. Homeland and Emergency Services. Retrieved
from http://www.dhses.ny.gov/oem/mitigation/archive/documents/2011/3.11-Extreme-Temperatures-2011.pdf.
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Death /
Injuries

Property
Damage(s)

1/7/2015

0/0

0

-25 degrees (Lyndonville); one day.

1/11/2022

0/0

0

-10 to -20 degrees, with wind chills to the -30s.
Numerous school districts closed school and after
school activities due to the cold and COVID related
complications.

1/14/2022

0/0

0

-10 to -20 degrees, with wind chills to -40 degrees.
These dangerously cold temperatures caused some
postponements of outdoor activities, including festivals
and some ski resorts.

Date

Description

There have been no major disaster declarations related to extreme cold in Caledonia County.
Probability of Future Events
Statewide, the annualized probability for cold / wind chill events is highly likely. Countywide, the annual
probability for extreme cold events is approximately 25% based on NCDC records, though countywide
data are likely an underrepresentation. An estimated annual probability of likely was assigned for
extreme cold events in the planning area.
It is anticipated that climate change will reduce the frequency of future extreme cold events due to
warmer winters and a projected reduction in days with minimum daily temperatures below freezing.
Observations in Vermont indicate that average winter temperatures are warming 0.5℉ per decade for
the last three decades and that the number of very cold winter days (maximum temperature below 0℉)
has been decreasing 3 days per decade since the 1990s.172
Vulnerability Assessment and Estimated Losses
Extreme cold is an atmospheric hazard and has the potential to impact all existing and future assets,
essential facilities, and populations. It may be associated with other winter hazards discussed in this
plan. In general, this hazard has adequate warning time, beyond 24 hours and lasts for less than a week.
It has a large spatial extent, so the entire planning area may be impacted. Extreme cold is unlikely to
damage structures severely but may result in broken water pipes. It also poses a health threat in terms
of hypothermia and frostbite. Vulnerable populations, including the elderly and infants, have an
increased risk and lower tolerance for such events. During extreme cold events travel time may be
delayed as bridges and secondary roads may be icy and sidewalks and driveways may become slippery.
Risk from improper use of heating devices resulting in fire and carbon monoxide poisoning may cause
death and injuries.
Approximately 33% of the critical facilities are equipped with generators, which could provide backup
heating. No losses were reported from this hazard. Future losses are expected to be minimal and would
172

Vermont Climate Assessment. (2021).
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be negligible if annualized over time. Climate change may impact this hazard through increased
occurrence and severity.

Fire Hazards
Fire-related hazards include drought, wildfire, and lightning for Lyndon, Vermont. Drought and wildfires
have not been reported for Caledonia County but are included since they are mentioned in the State
Plan.

Drought
Description
The National Drought Mitigation Center (NDMC) defines drought conceptually as “a protracted period of
deficient precipitation resulting in extensive damage to crops, resulting in loss of yield.”173 In general,
drought is defined as “a water shortage with reference to a specified need for water in a conceptual
supply and demand relationship. It is a complex phenomenon that is difficult to monitor and assess
because it develops slowly and covers extensive areas, as opposed to other disasters that have rapid
onsets and obvious destruction. Unlike most disasters, the effects of drought can linger long after the
drought has ended.”174 It is a normal, recurrent feature of climatic and can occur at any place at any
time. Droughts can have very damaging affects to crops, municipal water supplies, recreational uses,
and wildlife. High winds, low humidity, and extreme temperatures can all amplify the severity of the
drought.
Drought can be described according to meteorological, hydrological, agricultural, or socio-economic
criteria. Table 37 lists the different drought types along with background information on those.
Table 37. Drought Types175
Drought Type

Description

Meteorological
Drought

Meteorological drought is usually based on long-term precipitation departures from
normal precipitation pattern in regard to the amount, intensity, or timing of the
event as well changes in the temperature, humidity, and wind patterns. The strict
threshold differs for every nation; the United States defines meteorological drought
as receiving less than 2.5mm of rainfall in 48 hours. Meteorological drought is the
first drought stage detected.

Agricultural
Drought

Agricultural drought occurs when there is insufficient soil moisture to meet the
needs of a particular crop and non-natural vegetation at a particular time. A deficit of

173

Drought Basics. (2015). National Drought Mitigation Center. Retrieved on May 28 2015 at
http://drought.unl.edu/DroughtBasics/WhatisDrought.aspx.
174
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
175
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
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Drought Type

Description
rainfall over cropped areas during critical periods of the growth cycle can result in
destroyed or underdeveloped crops with greatly depleted yields.

Hydrological
Drought

Hydrological drought refers to deficiencies in surface and subsurface water supplies.
It is measured as stream flow, and as lake, reservoir, and ground water levels. It is
the last stage of drought and is lagged behind meteorological and agricultural
drought because water infiltrates down to the groundwater during the latter portion
of the hydrological cycle. Subsurface water supply is the last drought component to
return to normal when meteorological conditions and aquifer recharge return.

Socioeconomic
Drought

Socioeconomic drought is what happens when the consequences of the drought start
to affect the socioeconomic sector. It occurs when the demand for an economic good
is greater than the available supply due to weather-related drought. Examples of
such goods include water, hydroelectric power, food grains, meat, dairy, and much
more. Socioeconomic drought affects the associated population both individually and
collectively.

The severity of a drought depends on the duration, intensity, and geographic extent of the water
shortage as well as the demands on the area’s water supply. The U.S. Department of Agriculture (USDA)
rates droughts from D0 to D4, depending on the severity of the drought, the amount of time it will take
for vegetation to return to normal levels, and the possible effects of the drought on vegetation and
water supply.176
There are several ways to measure drought. The table below shows drought severity conditions and
selected drought monitor indices.

176

Drought Basics. (2015). National Drought Mitigation Center. Retrieved on May 28, 2015 at
http://drought.unl.edu/DroughtBasics/WhatisDrought.aspx.
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Table 38. Drought Severity Conditions177
DROUGHT MONITOR INDICES

Description

Possible Impacts

Abnormally Dry /
Minor Drought

Going into drought: short-term dryness slowing
planting, growth of crops or pastures.

NDMC*
Drought
Category

Standardized
Precipitation
Index (SPI)

Palmer
Drought
Index

D0

-0.5 to 0.7

.1.0 to -1.9

Coming out of drought: some lingering water
deficits; pastures or crops not fully recovered.
Moderate
Drought

Some damage to crops, pastures; streams,
reservoirs, or wells low, some water shortages
developing or imminent; voluntary water-use
restrictions requested.

D1

-0.8 to -1.2

-20.0 to 2.9

Severe Drought

Crop or pasture losses likely; water shortages
common; water restrictions imposed.

D2

-1.3 to -1.5

-3.0 to -3.9

Extreme Drought

Major crop / pasture losses; widespread water
shortages or restrictions

D3

-1.6 to -1.9

-4.0 to -4.9

Exceptional
Drought

Exceptional and widespread crop / pasture losses;
shortages of water in reservoirs, streams, and wells
creating water emergencies.

D4

<2

-5.0 or less

*NDMC (National Drought Mitigation Center)
The Drought Management of the State of Vermont Emergency Management Plan uses drought indices,
which are depicted in Table 39.

177

U.S. Drought Monitor. (2015). The National Drought Mitigation Center. Retrieved from
http://droughtmonitor.unl.edu/.
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Table 39. State of Vermont Drought Indices178
Drought Level

Wildland Fire
Potential
NFDRS*

Groundwater***

Public Water Supplies
and Public
Community Water
Supplies

Surface Water

Normal

Low

35% of wells are
within the lowest
quartile for two
consecutive months or
less.**

Less than 1% of PCWS
on shortage or outage
list. Domestic
replacement wells list.

The monthly mean is
within the lowest
quartile for two
consecutive months or
less.**

Advisory

Moderate

35% of wells are
within the lowest
quartile for three
consecutive
months.**

1% to 2% PCWS short
or out of water.

The monthly mean is
within the lowest
quartile for three
consecutive
months.**

Watch

High

35% of wells are
within the lowest
quartile for four to five
consecutive
months.**

3% to 5 % PCWS short
or out of water.

The monthly mean is
within the lowest
quartile for at least
five out of six
consecutive
months.**

Warning

Very High

35% of are within the
lowest quartile for six
to seven consecutive
months.**

6% to 8 % PCWS short
or out of water.

The monthly mean is
within the lowest
quartile for at least six
out of seven
consecutive
months.**

Emergency

Extremely
High

35% or more of wells
are within the lowest
quartile for eight or
more consecutive
months.**

9% or greater PCWS
short or out of water.

The monthly mean is
within the lowest
quartile for at least
seven out of eight
consecutive
months.**

Abbreviation: PCWS - Public Community Water Supply
*The Fire Danger level is calculated daily and subject to frequent change.
** Quartile is 25% of the total number of values over the period of record for the measurement.
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Drought Management – Incident Annex 6. (2013). State of Vermont Emergency Management Plan – Vermont
Emergency Management.
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*** Doesn’t account for deeper overburden or bedrock sources.
Drought differs from other natural hazards in multiple ways. Firstly, drought is not as obvious as other
hazards; it does not have the destructive impact on property of a tornado or hurricane. Secondly, there
is a lack of an exact and universally accepted definition of drought. Finally, the beginning and end of a
drought is difficult to determine. In addition, droughts are often spread over a larger geographic area
than other natural hazards. Therefore, the economic effects of a drought can be just as devastating as
other natural hazards. Human activities can often exacerbate the impact of drought. For example, water
use can deplete ground water supply. An increased drought level also increases the risks for wildfires.
Location
A drought is a regional event that is not confined to geographic or political boundaries; it can affect
several areas at once. However, it can range in severity across those areas. All the planning area is at risk
to drought occurrence.
Previous Occurrences and Extent
The State of Vermont usually receives adequate amounts of rainfall, which makes droughts low
frequency hazards; however, the climate is highly variable and unpredictable, and droughts occasionally
do occur. The State Plan reports that moderate and mild droughts are common while several severe
droughts were recorded during the last century. A severe protracted drought occurred in 1964
“worsening to extreme in 1965 and 1966.” “In the summer of 2003, Vermont experienced drought
conditions with many communities reporting the season to be the driest on record.”179
According to the State Plan, two statewide declared droughts occurred in June and July 1995. These
droughts were due to a lack of rainfall, which required officials to put restrictions on water usage. Lack
of rain combined with some of the highest temperatures led to the loss of crops in some areas. The
drought persisted through the summer of 1995, and a third, more severe drought affected Southern
Vermont in August of that year.180 There have been no major disaster declarations related to drought in
Caledonia County. In general, severe droughts are not frequent occurrences in Vermont.181
Since 2000, there have been two significant droughts in Vermont. In 2001-2002, Vermont was affected
by a Severe Drought (NDMC Level D2), which peaked at over 14% of the State at the D2 level between
November and December of 2001 and nearly 100% of the State in at least Moderate Drought (D1).
Portions of Vermont were in Severe Drought (D2) from October 2016 through April 2017, peaking at
29.15% of Vermont in October and November 2016 and 80% of the State was in at least Moderate
Drought (D1). For both drought events the planning area was in a Moderate Drought (D1).
The planning area has experienced abnormally dry conditions in more recent years, including a shortterm Moderate Drought (D1) in 2018 and a Moderate to Severe Drought (D2) that extended from mid179

State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
State of Vermont Hazard Mitigation Plan. (2018). Vermont Emergency Management.
181
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
180
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2020 to early 2022 (peaking as severe in October 2020). To better illustrate these abnormally dry and
drought conditions over the two decades for the planning area, U.S. Drought Monitor Data was
collected for Caledonia County from the station nearest to Lyndon, St. Johnsbury. The reporting period is
from January 2000 to July 31, 2022. Records include a weekly drought condition including the percent of
the area in each classification of drought. Figure 13 shows the drought indices for Caledonia County
from 2000 through July 2022.
Results for St. Johnsbury (437054, Caledonia County) between January 1, 2000 and July 31, 2022 U.S.
Drought Monitor Percent Area.

Figure 31. Drought Indices for St. Johnsbury, VT (2000 to 2015).

The extent of drought can be defined in terms of the drought monitor classifications. The highest
classification to occur in St. Johnsbury and Caledonia County is D2. However, more severe conditions are
possible.
Probability of Future Events
Drought conditions of D0 (abnormally dry or minor drought) or higher have been reported in 18 out of
the last 22 years. This results in an annual percent chance of 82%, bringing the probability of future
minor droughts (D0) to likely.
Climate change may also influence drought. Recent projections from the UMASS Climate System
Research Center are showing that the Northeast will warm by two to three degrees Celsius and
experience more precipitation in the winter months.182 Warmer temperatures could result in faster
evaporation and thus in an increased risk of drought; however, this will depend on the actual weather
conditions. In general, droughts may become increasingly common in the future.

182

Climate modelers see possible warmer, wetter winters in Northeast by 2070. (2012). UMass Amherst. Retrieved
from http://www.umass.edu/newsoffice/article/climate-modelers-see-possible-warmer-wetterwinters-northeast2070.
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Droughts are projected to become more common in Vermont over the coming century due to climate
change. Vermont is already beginning to experience more variability in precipitation such as prolonged
dry spells and drought conditions, a trend that is anticipated to be exacerbated by warmer
temperatures, higher evaporation levels, shifts in the timing of precipitation, and other climate-induced
changes. For example, as ice and snow melt earlier in the spring, longer and warmer summers could lead
to more evaporation, which could favor more frequent summer droughts.183
Vulnerability Assessment and Estimated Losses
Drought is an atmospheric hazard, so it has the potential to impact all existing and future assets,
essential facilities, and populations. Drought tends to have greater economic, environmental, and social
impacts. However, the built environment is rarely affected.
Losses from droughts are not estimated to date. A better understanding of economic losses from
droughts could be gained by assessing certain losses such as the reduction in agricultural production
during droughts, or the costs for additional water supply for farms and communities, and drilling or
deepening of wells to capture additional yields during the drought period.184

Lightning
Description
Lightning is a sudden discharge of electrical energy resulting from the buildup of positive and negative
charges within a thunderstorm, creating a “bolt” when the buildup of charges becomes strong enough.
This flash of light usually occurs within the clouds or between the clouds and the ground. Lightning
rapidly heats the sky as it flashes but the surrounding cool air follows the bolt. This rapid heating and
cooling of the surrounding air causes thunder, which is often accompanied by lightning strikes.185
Lightning typically is less frequent and less intense adjacent to cool ocean and lake surfaces, which
reduce the intensity of updrafts in thunderstorms.
Location
Figure 14 was compiled from data for the years 2015 to 2019 to demonstrate the frequency of cloud-toground lightning flashes per square kilometer per year. As shown, lightning is less frequent in the
Northeast and in northern New England compared to the western region on this map. The planning area
receives about 2 to 8 flashes per square kilometer per year.

183

Vermont Climate Assessment. (2021).
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
185
Lightning. (2015). Wikipedia. Retrieved from https://en.wikipedia.org/wiki/Lightning.
184
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It shall be noted that thunderstorms develop more often on slopes than over the highest elevations.
Most lightning occurs during June, July, and August. Regarding the time of day, most areas have the
most frequent cloud-to-ground lightning activity from afternoon to early evening.186

Figure 32. Lightning in the Northeast.

Previous Occurrences and Extent
The National Climatic Data Center was referenced to determine possible lightning occurrences in
Caledonia County. The following events have been reported between 1996 and May 2022:187
●

One lightning event occurred in Lyndonville on June 29, 2003, with no death or injuries or loss in
property. The strikes resulted in a few tree fires and power outages.

●

Seven other lightning events occurred in Caledonia County resulting in a total damage of
$187,000 (from five events), and 3 reported injuries (from two events). This included two people
struck and injured along a bike trail in nearby East Burke.

●

One of these lightning events occurred in St. Johnsbury on May 11, 2007, and resulted in a
damage of $150,000. The lightning struck and destroyed a barn and some equipment in addition
to killing several animals.

Probability of Future Events
Although there has been only one recorded lightning strike event in Lyndonville approximately 26 years,
a probability of highly likely was assigned given the frequency of cloud-to-ground lightning flashes. No
major damage or casualties has been reported in the planning area, however other lightning strikes
throughout the county have resulted in minor damage.
186
187

VAISALA. (2022).
Storm Events Database. (2022). National Oceanic and Atmospheric Administration.
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It is generally anticipated that climate change will lead to more frequent extreme weather and lightning
strikes for the planning area. One major study from 2014 estimated that, if warming continues at its
current pace, the number of lightning strikes in the U.S. could increase by as much as 50 percent by the
end of the century, with each additional 1 degree of warming generating about 12 percent more
strikes.188
Vulnerability Assessment and Estimated Losses
Given that lightning may strike anywhere, all current and future buildings and populations are assumed
to be at risk to lightning. In the planning area, losses have not been reported for this hazard. However,
similar events resulted in a total damage of $187,000 with one singular event causing $150,000 in
damage (St. Johnsbury event on May 11, 2007). This equals an average of $37,400 per event or an
annualized loss of $2,922.
Losses due to lightning include impacts from structural fires and debris cleanup from downed trees and
power lines, and electronic equipment damage.

Wildfire
Description
A wildfire is the uncontrolled burning of woodlands, brush, or grasslands. According to FEMA, there are
four categories of wildfires that can occur throughout the United States:189
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; occur during
extreme weather and generally burn until conditions change, or the available fuel is exhausted.
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, extreme drought and heat,
and human influences such as a discarded cigarette butt, improperly extinguished campfire, a stray
spark from nearby railroad tracks or intentional arson. The potential for threat of wildfires is dependent
upon topography and slope, surface fuel characteristics, recent climate conditions, current
188

Science. Volume 346, No. 6211, p. 851.. (2014). Projected increase in lightning strikes in the United States due
to global warming.
189
Wildfires. (1997). Federal Emergency Management Agency.
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meteorological conditions, and fire behavior. Wildfire danger can vary greatly season to season and is
exacerbated by dry weather conditions or drought. Once a wildfire threatens a community, it is often
too late to protect nearby structures, and populations have to be evacuated for their own safety. These
fires have damaged structures and utilities as well as hundreds of acres of woodlands.”190
According to the State Plan, wildfires are uncommon in Vermont but have increased through extended
periods of warming as a result of climate change. Risk of fires in wild land, rural areas, state forests, and
parks are linked to dry conditions. According to the State of Vermont Emergency Management Plan
(Drought Management), wildfires can have moderate to severe impacts on natural resources.191
Location
According to the Vermont Forest Resources Plan, Lyndon is located in a rural residential landscape zone
made up from rural residential non-forested and forested area, these are defined as following:192
●

Non-forested lands are lands less than 50% forested per km square.

●

Forested lands are 50% or greater of the area in forest cover per km square.

According to this source, rural and rural residential areas are priority areas at risk for wildfire damage.
Thereof the Forested Rural Residential Landscape Zone (FRRLZ) is named to have the highest risk of
wildfire due to the density of structures in close proximity to forest cover. Figure 15 provides an
overview of the land use area in the planning area.

190

State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
State of Vermont Emergency Operations Plan. (2013). Vermont Drought Management.
192
Vermont Department of Forests, Parks and Recreation. (2010). Agency of Natural Resources – Vermont Forest
Resource Plan.
191
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Figure 33. Land Use in the Planning Area.
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Based on the Town’s GIS data used in this figure, Lyndon’s planning area is a mix of developed (65.3
acres), open / agricultural (7,606.90 acres), and forested areas (15,591 acres). As shown in Table 40, this
results in the following land use type percentages:
Table 40. Land Use Types in the Planning Area.

Land Use Type

Percentage

Forested Areas

67%

Open Space / Agricultural Areas

32.7%

Developed Areas

0.2%

Barren Areas

0.01%

The Lyndon Town Plan notes 8.4 % agricultural and approximately 19 % forested land within land trusts
in the planning area.193
Fires may be determined by investigating areas where development is near undeveloped areas. The area
where urban development meets vegetated, wildfire prone lands is called the Wildland Urban Interface
(WUI). The Silvis Lab at the University of Wisconsin has developed the methodology behind wildland
urban interface area. The Silvis Lab defines interface areas and intermix areas as follows:194
Interface Areas
Housing density between 6.2 and 742 structures / census block combined with Wildland vegetation less
than equal to 50% AND within 2.4 kilometers of areas with at least 75% Wildland vegetation.
Intermix Areas
Housing density between 6.2 and 741 structures / census block and Wildland vegetation is greater than
50%.
Based on this method, we developed the WUI for Lyndon and Lyndonville. Figure 16 shows the results of
the WUI analysis for the planning area.

193

Lyndon Town Plan. (2014). Town of Lyndon.
The wildlife urban interface. (2015). Silvis Lab – University of Wisconsin. Retrieved on May 18 2015 from
http://silvis.forest.wisc.edu/maps/wui_main.
194
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Figure 34.Wildland Urban Interface for the Planning Area.

Previous Occurrences and Extent
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According to the 2017 Vermont Forest Action Plan, each year Vermont experiences wildland fires during
its two primary fire seasons in the spring and fall. 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.195
Several sources were investigated to determine historical occurrences of wildfires in the planning area.
Limited information was available, but per these records there have been no reported events.
According to the State Plan, the wildfire threat in Vermont is relatively low based on historical
occurrences. Wildfire conditions in Vermont are typically at their worst either in spring when dead grass
and fallen leaves from the previous year are dry and new leaves and grass have not come out yet, or in
late summer and early fall when that year’s growth is dry. In drought conditions, this risk is higher.196
NOAA’s Storm Events Database only include one documented wildfire event since 1950. This event was
in July of 2002 in Windham and Bennington Counties, with no deaths, injuries, or noted damages. For
the planning area no event has been reported whatsoever. According to the State Plan, there has not
been a major wildfire in Vermont in the last 50 years, and there have been no major disaster
declarations related to wildfire in Caledonia County.
Probability of Future Events
Based on the Vermont Forest Resource Plan, Lyndon is in a zone of low to moderate wildfire risk (see
Appendix B).197 According to the State Plan, wildfire conditions are typically at their worst either in
spring when dead grass and fallen leaves from the previous year are dry and new leaves and grass have
not come out yet, or in late summer and early fall when that year’s growth is dry. In drought conditions,
the risk for wildfire is higher.198 In addition to drought conditions or low humidity, warm temperatures
and strong winds can facilitate a wildfire as well.
Limited reporting on previous occurrences makes it difficult to determine a reliable probability. There
has not been a major wildfire in Vermont in the last 50 years. Overall, Vermont’s climate, vegetation
type, and landscape discourage major wildfire.199 However, with the predicted changes to our climate,
wildfire risk is likely to increase. This increased risk is noted in the State’s latest Forest Action Plan200,
and in the current State Hazard Mitigation Plan which states that “although wildfires are currently
uncommon in Vermont, the Steering Committee acknowledged that extended periods of warming due
195

Vermont Forest Action Plan. (2017). Vermont Department of Forests, Parks and Recreation.
State of Vermont Hazard Mitigation Plan. (2018). Vermont Emergency Management.
197
Vermont Forest Resource Plan. (2010). Vermont Department of Forests, Parks, and Recreation.
198
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
199
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
200
Vermont Forest Action Plan. (2017). Vermont Department of Forests, Parks and Recreation.
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to climate change have the potential to increase the occurrence of wildfire events.”201 Climate change
may also impact this hazard in terms of earlier onset of spring, warmer summer, and reduced
precipitation (increased burnable area) along with projected increases in lightning strikes (which often
trigger wildfires). As the Vermont Climate Assessment notes, increased temperatures and drought
conditions dries out vegetation, making it more susceptible to wildfire.202
Despite the lack of historical occurrences, the probability of a wildfire event for the planning area has
been assessed as possible given the increased likelihood of future events. Given a typical area of up to
2.5 acres for an average forest fire, the extent of a wildfire can be categorized as small.
Vulnerability Assessment and Estimated Losses
Wildfire impacts include structural damage or loss, timber and habitat damage and loss, reduced air
quality due to smoke, hazardous driving conditions due to smoke and ash, accelerated erosion and
increased flood risk. Evacuations due to wildfires are less likely in the planning area as fires may be
contained quickly.
Small wildfires up to 2.5 acres can be expected in the planning area. No information on previous losses
was available.
All current and future buildings and populations are considered at risk to wildfire. WUI data allows GIS
intersection analysis to indicate the risk in this area. For the planning area at-risk, WUI parcels have been
identified. The results are shown in Table 41.
Table 41. At-Risk WUI Parcels.
Interface Areas

Intermix Areas

Percentage of Total
Area (%)

Number of Parcels

467.00

1,823

1.3

Population at Risk

1,162.00

3,651

83

According to the WUI analysis, 84.3% of the area and 80% of the population (totaling 5,981 people)
would be at risk to wildfires. Critical facilities at risk do have a combined value of $36,303,374. This
equals 25% of the total worth.

201
202

State of Vermont Hazard Mitigation Plan. (2018). Vermont Emergency Management.
Vermont Climate Assessment. (2021).
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Table 42 shows the critical facilities potentially at risk from wildfires due to being located in an interface
or intermix area.
Table 42. Critical Facilities at Risk to Wildfire (Per WUI Analysis).
CRITICAL FACILITIES AS RISK TO WILDFIRE
Municipal Building
Public Safety Building
LED Garage
Village Garage
Lyndon Town School
Riverside School
Thaddeus Stevens School
Cobleigh Public Library
Darling Inn
Riverside Enrichment Center
The Pines
Armory Building
St. Elizabeth’s Church
Methodist Church
First Congregational Church
Episcopal Church
Church of Latter-Day Saints
Kingdom Hall Jehovah’s Witness
Lyndon Center Free Baptist Church
Lyndon Bible Church
VFW
Cell Towers
Wastewater Treatment Center
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VELCO Substation
LED Substation
Pudding Hill Substation
Great Falls Substation and Hydro Dam
Vail Dam
Caledonia County Airport
Northeast Kingdom Waste Management
Center Street Pump Station
Calkin Pump Station
VFW Pump Station
Remington Reservoir
Heath Road Reservoir
Booster Station for Water
Lilly Pond Pump Station
Main Street Pump Station
Water Filtration (Treatment) Plant

Based on the WUI analysis, the potential impact from a wildfire was assessed as critical.

Geologic Hazards
A geologic hazard is an extreme natural event in the crust of the earth, which poses a threat to life and
property. Examples of geological hazards include earthquakes, volcanic eruptions, tsunamis (tidal
waves), and landslides. Geologic hazards analyzed for the planning area include earthquakes and
landslides.

Earthquake
Description
An earthquake is a sudden and intense shaking of the ground caused by the sudden movement of large
portions of the Earth’s crust, potentially causing massive damage to buildings and infrastructure.
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Earthquakes can occur suddenly at any time, with virtually no warning. Earthquakes in the northeastern
United States generally have deep foci (>10 km).203
Earthquake magnitude is measured using the Richter scale, which is an open-ended logarithmic scale
that describes the energy release of an earthquake through a measure of shock wave amplitude. Each
magnitude unit increase on the Richter scale corresponds to a 10-fold increase in wave amplitude, or a
32-fold increase in energy. Intensity is most commonly measured using the Modified Mercalli Intensity
(MMI) scale based on direct and indirect measurements of seismic effects. The MMI scale levels are
typically described using roman numerals, ranging from “I” corresponding to imperceptible
(instrumental) events to “XII” for catastrophic (total destruction). A detailed description of the Modified
Mercalli Intensity Scale of earthquake intensity and its correspondence to the Richter Scale is given in
Table 44. The Richter Scale is depicted in Table 43.
Table 43. Richter Scale204
Richter
Magnitudes

Earthquake Efforts

>3.5

Generally not felt but recorded.

3.5 to 5.4

Often felt, but rarely causes damage.

5.4 to 6.0

At most slight damage to well-designed buildings. Can cause major damage to poorly
constructed buildings over small regions.

6.1 to 6.9

Can be destructive in areas up to about 100 kilometers across where people live.

7.0 to 7.9

Major earthquake. Can cause serious damage over larger areas.

8 or >

Great earthquake. Can cause serious damage in areas several hundred kilometers
across.

203

Ebel, J.E. and A.L. Kafka (1991). Earthquake activity in the northeastern United States, in Decade of North
American Geology, vol. GSMV-1. Chapter 15, 277-290.
204
Richter Magnitude Scale. (2015). Wikipedia. Retrieved from
https://en.wikipedia.org/wiki/Richter_magnitude_scale.
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Table 44. Modified Mercalli Intensity (MMI) Scale205

Scale

Corresponding
Richter Scale
Magnitude

Intensity

Description of Effects

I

Instrumental

Detected only on seismographs.

II

Feeble

Some people feel it.

III

Slight

Felt by people resting; like a truck rumbling by.

--

IV

Moderate

Felt by people walking

--

V

Slight Strong

Sleepers awake; church bells ring.

<4.8

VI

Strong

Trees sway; suspended objects swing, objects fall off shelves.

<5.4

VII

Very Strong

Mild alarm; walls crack; plaster falls.

<6.1

VIII

Destructive

Moving cars uncontrollable; masonry fractures, poorly
constructed buildings damaged.

IX

Ruinous

Some houses collapse; ground cracks; pipes break open.

<6.9

X

Disastrous

Ground cracks profusely; many buildings destroyed;
liquefaction and landslides widespread.

<7.3

XI

Very
Disastrous

Most buildings and bridges collapse; roads, railways, pipes and
cables destroyed; general triggering of other hazards.

<8.1

XII

Catastrophic

Total destruction: trees fall; ground rises and falls in waves.

>8.1

-<4.2

--

Location
Vermont is classified as an area with low to moderate seismic activity.206 Typically, earthquakes occur
along fault lines, but these deep faults are not always expressed on the ground surface. Although there
are numerous faults exposed at the ground surface in the northeastern United States, there is no

205

Modified Mercalli Intensity Scale. (2015). U.S. Geological Survey. Retrieved from
http://earthquake.usgs.gov/learn/topics/mercalli.php; Mercalli Sclae vs Richter Scale. (2015). Diffen. Retrieved
from http://www.diffen.com/difference/Mercalli_Scale_vs_Richter_Scale; adapted.
206
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management. P.4-91.
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evidence for significant motion along these faults.207 Therefore, location of where earthquakes will occur
in the Northeast is still uncertain. The hard bedrock terrain in the northeast permits earthquake energy
waves to travel long distances while dissipating slowly, which may result in a big impact.
The Northeast States Emergency Consortium (NESEC) indicates that New England experienced 2403
earthquakes from 1638 through 2007, 73 of which were located in Vermont. The vast majority of these
earthquakes were minor in nature. Minor earthquakes, such as those less than 3.0 in magnitude, occur
frequently in the region.208 However, they are virtually undetectable and do not cause damage and do
not warrant concern.
Although the risk of a major earthquake to occur is low, the effects of a potential major earthquake may
be devastating and may affect the entire region. Nearly all critical infrastructure is vulnerable, including
roads, bridges, utilities, communications, etc. State and federal emergency response might be delayed
or hindered as a result of roads or bridges having been destroyed during the quake or due to damage
and debris that might block access to roads.
All areas of the planning area are susceptible to an earthquake occurrence. Fault lines, however, are not
a sufficient indicator of earthquake location in the Northeast. Figure 18 was used to indicate possible
earthquake locations. It shows the location of relative seismic risk for the state of Vermont. This
indicates that the planning area is in an approximate zone of 10% to 14% g hazard area (correlating to
strong perceived shaking). Percent g refers to the acceleration due to gravity. Peak acceleration is
measured on an intensity scale similar to the Mercalli scale.

207

Ebel, J.E. and A.L. Kafka (1991). Earthquake activity in the northeastern United States, in Decade of North
American Geology, vol. GSMV-1. Chapter 15, 277-290.
208
Earthquakes Hazards. (2015). The Northeast States Emergency Consortium. Retrieved from
http://nesec.org/earthquakes-hazards/.
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Figure 17 depicts the risk of damage from earthquakes in the U.S. Figure 18 shows a seismic hazard map
for Vermont. As illustrated, Vermont is located within a region of moderate risk of damage from
earthquakes.

Figure 35.Risk of Damage from Earthquakes.
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Figure 36. Seismic Hazard Map for Vermont.

Previous Occurrences and Extent
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There have been no major disaster declarations related to earthquakes in Caledonia County. However,
several earthquakes have been located near Lyndon, Vermont. As already mentioned, earthquakes
further away can and have caused considerable damage in the planning area.
Fifteen mild earthquakes with epicenters in Vermont occurred between January 1, 2016, and April 1,
2020; however, none of these events had a magnitude greater than 2.3.
Figure 19 shows historical occurrence of earthquakes in the Northeast. The figure on the left depicts
1638 to 1974 earthquake occurrences and the figure on the right shows earthquake occurrences from
1975 to 2014. Table 45 lists notable historic earthquakes in Vermont from 1638 to 2007 with a
magnitude or intensity of four or greater.

Figure 37. Historical Occurrence of Earthquakes in the Northeast.
Table 45. Notable Historic Earthquakes in Vermont from 1638 to2007 (Magnitude or Intensity 4 or
Greater) 209
Date

Location

MMI

Magnitude

4/10/1962

Middlebury, VT

5

4.1

3/31/1953

N/A

5

4

7/6/1943

Swanton, VT

4

4.1

As listed above, the two strongest recorded earthquakes measured in Vermont were of a magnitude 4.1
on the Richter scale. One was centered in Swanton and occurred on July 6, 1943, and the second

209

Earthquakes, Vermont. (2015). The Northeast States Emergency Consortium. Retrieved from
http://nesec.org/earthquakes-vt/; State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency
Management.
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occurred in 1962 at Middlebury. The 1962 earthquake was felt throughout New England and resulted in
broken windows and cracked plaster, while the Swanton earthquake caused little damage. “The total
felt region covered about 52,000 square kilometers of Vermont, Maine, Massachusetts, New Hampshire,
and New York.” The event resulted in broken windows and cracked plaster. The 1943 Swanton
earthquake caused only little damage.210 No further information is known about the 1953 magnitude
four events.
According to the State Plan, it is likely that small earthquakes will continue to occur in Vermont in the
coming years. Earthquakes centered outside the state have been felt in Vermont as well:
“New England has had a history of earthquakes including those recorded by the first
settlers, and by the Plymouth Pilgrims in 1630. The major earthquake of Cape Ann, MA
on November 18, 1755 with a magnitude of 6 affected a very large area (about 777,000
square kilometers) including all of Vermont. Twin earthquakes of 5.5 occurred in
New Hampshire in 1940. In 1988, an earthquake with a magnitude of 6.2 on the Richter
scale took place in Saguenay, Quebec and caused shaking in the northern two-thirds of
Vermont.211 “On April 20, 2002, a 5.1 magnitude event in Plattsburgh caused shaking in
Vermont with damage near the epicenter in New York.”212
The earthquake index was consulted as well. The earthquake index value is calculated based on
historical earthquake events data using USA.com algorithms. It is an indicator of the earthquake level in
a region. A higher earthquake index value means a higher chance of an earthquake. The results retrieved
for Lyndon, Vermont and the entire U.S. are shown in Table 46.
Table 46. Earthquake Index for Selected Locations 213
Location

Earthquake Index

Lyndon Center, VT

0.19

Vermont

0.31

U.S.

1.81

210

Vermont: Earthquake History. (2015). U.S. Geological Survey. Retrieved from
http://earthquake.usgs.gov/earthquakes/states/vermont/history.php; State of Vermont Hazard Mitigation Plan.
(2013). Vermont Emergency Management.
211
Ebel, John, Richard Bedell and Alfredo Urzua. (1995). A Report on Seismic Vulnerability of the State of Vermont.
Vermont Geological Survey. Retrieved on July 23, 2015 at http://www.anr.state.vt.us/dec/geo/ebel.htm.
212
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
213
U.S. Earthquake Index State Rank. (2015). USA.com. Retrieved from http://www.usa.com/rank/us--earthquakeindex--state-rank.htm.
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Probability of Future Events
According to the State Plan, Vermont is in a zone of low to moderate seismic activity. A computer
earthquake damage simulation (HAZUS-MH program) conducted by the Vermont State Geologist’s
Office suggests “that there is little earthquake risk in Vermont at 100-year and 250-year recurrence
intervals; however, there is a potential risk at the 500-year recurrence level.”214 A probability of possible
was assigned. The HAZUS-MH analysis performed by the Vermont State Geologist’s Office is described in
the following section.
Vulnerability Assessment and Estimated Losses
It can be assumed that all existing and future buildings and populations are at risk to the earthquake
hazard. According to the State Plan, impacts from earthquakes are “expected to be minor to
catastrophic; building damage and fatalities are possible.”215 Earthquake events may cause cracked
plaster and chimneys, broken windows, and shaken buildings and building collapse. When natural gas
pipelines rupture from earthquakes, fire events are possible. Climate change is not anticipated to impact
losses or impacts for this hazard.
An HAZUS-MH analysis was conducted by Vermont’s Geologist’s office and is described in the
following:216
The analysis is based on a Report on The Seismic Vulnerability of the State of Vermont
(Ebel, et al., 1995) who postulated six 500-year “strong” earthquake epicenters in the
Northeast that could be expected to cause damage in Vermont.
The epicenters and magnitudes of past earthquakes as shown in Table 47 were applied and a HAZUS-MH
analysis was run for these. The table below shows earthquakes with a magnitude greater than three that
might affect the State of Vermont.
Table 47. Epicenters and Magnitude of Past Earthquakes with Impact on the State of Vermont217
Epicenter

Magnitude

Middlebury, VT

5.7

Swanton, VT

5.7

Montreal, Quebec

6.8

Goodnow, NY

6.6

Tamsworth, NH

6.2

214

State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
Ibid.
216
Ibid.
217
Ibid.
215
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Epicenter
Charlevoix, Quebec

Magnitude
6.6

Using these epicenters and magnitudes, the Vermont Geologist confirmed through further HAZUS-MH
runs that five of the earthquakes (minus Charlevoix) shown in Table 48 could cause ground shaking in
certain parts of Vermont sufficient to result in millions of dollars in damage:
Five of these six possible 500-year earthquakes have moment magnitudes and
epicenters close enough to Vermont to cause significant damage. These five
earthquakes have predicted peak ground accelerations greater than 0.1 g and would
cause widespread damage resulting in tens to hundreds of millions of dollars in
structural and economic losses and undetermined casualties.
The Swanton and Middlebury earthquakes were estimated to have PGAs of 0.4 g and total losses
exceeding $300 million dollars each (State of Vermont HAZUS-MH projections). In addition to the five
postulated 500-year earthquakes that would affect Vermont, the recent occurrence of a 5.1 magnitude
earthquake near Plattsburgh (Ausable Forks), New York, indicates that this epicenter also would need to
be considered.

Figure 38. Earthquake Magnitude.
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Table 48 shows the results from the described HAZUS-MH analysis. These probable impacts are derived
from the worst-case earthquake scenarios for the State of Vermont.
Table 48. Probabilistic Earthquake Scenarios (HAZUS-MH Analysis Performed by State Geologist) 218
Impact

Middlebury, VT

Montreal

Moderate Damage

>3,600 buildings; one
school moderately
damaged

>3,400

Severe Damage

38 (destroyed)

23 (destroyed)

Displacement / Shelter
Needs

262 families displaced;
62 in need of shelter

229 families displaced;
56 in need of shelter

Transportation and
Utility

Transportation

Minimal disruption

No disruption

Utility

2,000 households
without power for up to
three days

No loss of power

Casualties

Light Treatment

69

70

Severe (Hospitalized)

12

12

Killed

2

2

Direct

>$308 million; thereof
10% from business
interruption

>198 million; thereof
17% from business
interruption

Transportation System

$34 million

$18 million

Repair of Damaged
Communication Systems

$0.21 million

$0.03 million

Slight Damage

14

15

Moderate Damage

6

7

Extensive Damage

1

1

Building Damage

Economic Loss

Government Buildings

Both probabilistic events damage a considerable amount of buildings equaling 2% of Vermont’s overall
building stock. Buildings made from un-reinforced masonry (i.e., “red brick”) are particularly vulnerable
to damage or collapse in the event of an earthquake. The planning area is mostly made up from wooden
structures. According to the Town’s Planning Director, 1% of the buildings in the town are made from
masonry (50 out of approximately 4,600 buildings).
218

State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
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While the State of Vermont has adopted seismic provisions on the state level into their building codes
for certain types of construction (1987 BOCA National Building Code with the 1988 supplement), only a
few municipalities in Vermont have adopted the state code. “Building plans are not reviewed for seismic
design in any community except Burlington and at the state level”.219 Lyndon does not have a building
code.
Approximately one-third of the critical facilities have been built after 1972. It is assumed that newer
buildings are less vulnerable to earthquakes. However, any large earthquake event such as the
Middlebury, Swanton, or Montreal event could cause severe damage in the area.

Landslides
Description
The term “landslide” describes a wide variety of processes that result in the downward and outward
movement of slope-forming materials including rock, soil, artificial fill, or a combination of these. The
materials may move by falling, toppling, sliding, spreading, or flowing.220 Landslides are common on
clayey to sandy lacustrine deposits throughout Vermont. In many cases, the displaced material has been
at least partially eroded away by stream flow.221
Although landslides are primarily associated with mountainous regions, they can also occur in areas of
generally low relief. In low relief areas, landslides occur as cut-and-fill failures (roadway and building
excavations), river bluff failures, lateral spreading landslides, collapse of mine-waste piles (especially
coal), and a wide variety of slope failures associated with quarries and open-pit mines.222
Landslides usually result from human-caused or natural changes to groundwater flow that cause pore
pressure changes in bank materials or removal of vegetation and human-caused or natural undercutting
of steep banks. Landslides can be triggered by one or a combination of factors, including fluvial erosion,
soil saturation, natural geologic weathering processes such as the freezing and thawing of soils, human
modification of the bank, increases in loading on top of the slope, surface or near surface drainage
patterns, and loss of vegetation. Fluvial erosion, causing bed and bank erosion or associated with water
flowing along the toe of the slope, removes bank material to over-steepen and potentially under-cut the
slope.

219

Ebel, John, Richard Bedell and Alfredo Urzua. (1995). A Report on Seismic Vulnerability of the State of Vermont.
Vermont Geological Survey. Retrieved on July 23, 2015 at http://www.anr.state.vt.us/dec/geo/ebel.htm.
220
Highland and Bobrowsky (2008). Landslides 101 – Landslide Hazards Program. U.S. Geological Survey. Retrieved
June 8, 2015. Available at http://landslides.usgs.gov/learn/ls101.php.
221
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
222
Ibid.
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Fluvial erosion is considered the most important contributing factor to landslides.
Location
According to the State Plan, landslides rarely occur in Vermont.223
Figure 21 shows the results of the landslide risk assessment. The GIS analysis identified categories of
slopes with certain slope angles. The GIS data was grouped into four categories based on their slope
angle (slope angle <15%, 15% to 25%, 25% to 40%, >40%). The planning area is relatively flat, as can be
seen in Figure 21 and when considering the areas susceptible to landslides in Vermont as shown in
Figure 22. Most of the Village of Lyndonville is located within the floodplain area. 29% of the planning
area has a slope angle below <15%, 26% between 15% to 25%, 32% between 25% to 40% and 13% over
40% slope.
Due to terrain with a mostly low incident, the area is not very susceptible to landslides. Landslides in the
planning area may be expected within the floodplain area as a result of fluvial erosion. This topic has
been addressed in the flood hazard section.
Another important factor for triggering landslides is specific soil types. Expansive soils are soil types that
shrink or swell as the moisture content decreases or increases; samples are clayey soils.224 Expansive
soils are more prone to landslides. The soil in the planning area is mostly made up from sandy or loamy
soils and less susceptible to landslides.225

223

Ibid.
Glossary. (2015). U.S. Geological Survey. Retrieved from http://landslides.usgs.gov/learn/glossary.php#e.
225
Geologic Soils_SO – County Surveys. (2011). County Soil Survey Data – Natural Resource Conservation Service.
Retrieved from
http://dware.vcgi.org/search_tools/moreinfo.cfm?catalog_id=1&layer_id=100&layer_name=GeologicSoils_SO.
224
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Figure 39. Landslide Risk Assessment for the Planning Area.
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Figure 40. Area Susceptible to Landslides in Vermont.

Previous Occurrences and Extent
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There have been no major disaster declarations related to landslides in Caledonia County.
Several sources were investigated for previous landslide occurrences including web searches, NCDC,
USGS, the Draft Town Hazard Mitigation Plan, and State Plan. However, no data could be retrieved for
the planning area. The State Plan lists the following events in Vermont:226
●

The Jeffersonville slide on the Brewster River (about 64 miles west of Lyndon) took place in April
1999. It occurred on steep clayey soils with an overall angle of 34 degree and cost nearly
$300,000 in channel and floodplain restoration and buyout of one residence.

●

In 2011, extensive landslides occurred due to high water conditions resulting from the melting
of the thick snowpack and the heavy spring rains, as well as from flash flood event in May 2011
and due to Tropical Storm Irene in central Vermont.

Probability of Future Events
Data on previous landslide occurrences in the planning area has been limited. Therefore, it is difficult to
assess its future probability. The researched literature and GIS analysis indicate that the planning area is
in general not susceptible to landslides due to the relatively low incident terrain and an overall absence
of expansive soils. Landslides in the floodplain area and on steeper slopes would be possible. As
depicted in Figure 21, there are critical facilities located on terrain with a slope angle of >40%.
Three critical facilities are located on a terrain with a slope angel of >40%:
1. Village Garage
2. Riverside School
3. Cell Towers
Those facilities on terrain with a slope angle of >40% would be considered more prone to landslides. In
addition, there might be areas within the area that may be more susceptible to landslides. A further
analysis with more specific planning area data could bring more detailed information.
Climate change does have the ability to impact the hazard through more frequent and severe events
including increased heavy rainfall events, hurricanes, tropical storms, and wildfires. All these events may
increase the risk of landslide occurrence in the planning area. However, as noted above, there is limited
risk in the planning area.
During the latest update to the State Plan, the Steering Committee considered the probability of a
plausibly significant landslide hazard to occur in Vermont once every ten years (and for the impact of
such an event to be most substantive to the State’s infrastructure).227 Based on this information and the
consideration of potential climate change impacts described above, the probability of possible was
assigned for the planning area despite the relatively low risk of any significant impacts.

226
227

State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
State of Vermont Hazard Mitigation Plan. (2013). Vermont Emergency Management.
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Vulnerability Assessment and Estimated Losses
According to the State Plan, landslides rarely occur in Vermont. Landslides commonly occur with other
major natural disasters, such as earthquakes and floods as shown in the landslides associated with
Tropical Storm Irene (see Previous Occurrences). Reconstruction efforts and development and other
land use expansions can also increase landslide related disasters.
According to the Town Plan, the Town of Lyndon is growing and new developments are expected to be
built.228 Landslide susceptibility (i.e., in floodplain areas) should be considered when permitting new
developments. Losses from landslides have been reported of up to $300,000 for one single event in
Jeffersonville, Vermont. However, events of these magnitude are not expected for the planning area and
would likely only result in minor losses.

Other Potential Hazards
Other potential hazards that may impact the planning area are extreme heat, water supply
contamination, hazardous materials, invasive species, and infectious disease.

Extreme Heat and Heat Wave
Description
Extreme heat is defined as excessively dry and hot conditions where temperatures hover 10 degrees or
more above the region’s average high temperature that last for several weeks. Humid or muggy
conditions, which add to the discomfort of high temperatures, occur when a high atmospheric pressure
traps hazy, damp air near the ground.229 Under such conditions, the potential for a heat wave exists. A
heat wave is a period of three or more consecutive days during which the maximum temperature meets
or exceeds 90°F.
Location
Extreme heat and heat wave are atmospheric hazards and can impact the entire planning area.
Previous Occurrences
In order to understand temperature extremes, the norms and record temperatures were investigated. In
addition, previous occurrences from NCDC were reviewed. The average high temperature in
St. Johnsbury, Vermont is 81 Fahrenheit (July).230 St. Johnsbury is the closest weather station to the
planning area. The NCDC reported eight events of extreme heat throughout Caledonia County between
228

Lyndon Town Plan. (2015). Town of Lyndon.
Extreme Heat Prevention Guide. (2015). Centers for Disease Control and Prevention. Retrieved from
http://emergency.cdc.gov/disasters/extremeheat/heat_guide.asp.
230
US Climate Data for St. Johnsbury. Retrieved from http://www.usclimatedata.com/climate/saintjohnsbury/vermont/united-states/usvt0208.
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1996 and May 2022. One of these events resulted in an economic loss of $750,000 in crop damages
whereas the other events did not cause any reported damages. The event is described in more detail
below.
The winter of 2011 to 2012 was largely abnormal with temperatures that averaged four to five degrees
above normal and snowfall was 40% to 60% of normal. On March 17, 2012, temperatures reached the
mid-50s to lower 60s in Vermont, temperatures then climbed into the 70s on March 18th with 70s and
lower 80s on March 19th through March 22nd. In comparison, the normal high temperature during this
period is considered mid-30s to lower 40s. These record temperatures combined with winter 2011 and
winter 2012 conditions accounted for the Maple Sugaring industry to end by the last week of March. A
preliminary loss of 20% was calculated. The ski industry experienced loss from early closure.
Table 49 lists the extreme heat events reported for Caledonia County between 1996 and May 2022.231
Table 49. Extreme Heat Events in Caledonia County from 1996 to May 2022 232
Date

Death / Injuries

Crop Damage

1/18/1996

0/0

0

1/19/1996

0/0

0

12/7/1998

0/0

0

8/1/2006

0/0

0

7/21/2011

0/0

0

3/17/2012

0/0

750K

7/1/2018

0/0

0

6/18/2020

0/0

0

There have been no major disaster declarations related to extreme heat and heat waves in Caledonia
County.
Extent
Extreme heat can be defined by record high temperatures. The highest recorded ambient temperature
for the region is 101 degrees Fahrenheit (1944), with several other events reaching 100 degrees (most
recently in 1995).233

231

Weather Warehouse. Past Monthly Weather Data for Saint Johnsbury, Vermont. July, 1900 to 2015. Retrieved from http://weatherwarehouse.com/WeatherHistory/PastWeatherData_SaintJohnsburyFairbanksMuse_SaintJohnsbury_VT_July.html.
232
NOAA Storm Events Database. National Oceanic and Atmospheric Administration.
233
Temperature Extremes, NWS Burlington. Last Updated in April 2022.
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Fortunately, Vermont has historically experienced a climate where extreme heat is less likely than other
regions in the country. However, heat-related events do occur and are beginning to occur in much
greater frequency. In Burlington, the nearest NWS office to the planning area, the average number of
days per year with above 90°F temperatures is nearly eight. In 1999, a drought year, this figure climbed
to 19. Extreme maximum temperatures are often observed during drought years, and in many cases, the
records that are broken were long-standing and set during previous droughts.234
Probability of Future Events
Based on eight events over 26 years countywide, heat events occur about every 3 years. An estimated
annual probability of likely was assigned for extreme heat events to occur in the planning area.
The probability of extreme heat events and heat waves has increased over the years, a trend that is
expected to continue and even accelerate in the future due to the anticipated effects of climate change.
From 1895 to 2015, the average annual temperature in Vermont increased by 2.6°F (or 0.2°F per
decade). Data from NOAA further suggest that Vermont’s average annual maximum and minimum
temperatures increased by approximately 0.4°F and 0.6°F, respectively, per decade since 1960,
representing an increasing trend in temperature increases within the State. Climatologists have
projected increases for Vermont in terms of both average temperatures and the number of days over 90
degrees Fahrenheit. This modeling suggests increases in average temperature between 3 and 10
degrees can be expected by the 2080s, depending on scenarios applied for greenhouse gas emissions.235
Compared to an average of seven extreme heat days per year in the early 2000s, climate scientists
predict that Vermont is likely to experience 15–20 extreme heat days each year by 2050 and 20–34
extreme heat days each year by 2100.236
Vulnerability Assessment and Estimated Losses
Extreme heat is an atmospheric hazard, so it has the potential to impact all existing and future assets,
essential facilities, and populations. In general, this hazard has adequate warning time that extends
beyond 24 hours and lasts for less than a week. It has a large spatial extent, so the entire planning area
would be impacted. Extreme heat is unlikely to damage structures though occasionally buildings buckle
due to prolonged high heat exposure.
The primary impact of extreme heat or prolonged periods of hot weather is to human life. Hot
conditions, especially when combined with sun and high humidity, can limit the body’s ability to
thermoregulate properly. Prolonged exposure to hot conditions can lead to heat cramps, heat
exhaustion, heat stroke, or exacerbate other pre-existing medical conditions. Some of these impacts
require medical attention and can be fatal if left untreated.

234
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The Heat Vulnerability in Vermont report237 suggests that Vermonters are at a greater risk for serious,
heat-related illness – potentially even death – when the statewide average temperature reaches or
exceeds 87°F. In general, those at higher risk during hot weather include older adults and children,
people with chronic medical conditions, people active outdoors, people without air conditioning, and
people living in more urbanized parts of Vermont.
Though higher temperatures are more likely in the southeast region of the State and in more urban
areas, this does not translate to a linear relationship between temperature and vulnerability.
Historically, relatively high rates of heat illnesses have been experienced in some of the cooler counties
in Vermont, which may be a result of underlying population vulnerabilities (e.g., an older population
with more pre-existing health conditions) or a lack of acclimation to hotter conditions. Further, higher
concentrations of ground-level ozone are associated with hotter days in the northeast, which can
exacerbate heat-related health impacts, particularly for older adults, children, and those with asthma or
other respiratory conditions.238
Losses from one event were reported for this hazard. This event was tied to a very early onset of spring /
summer and caused losses in the maple and ski industry. The extreme heat event in the spring resulted
in a damage of $750,000, which mainly affected agriculture. Annualized over time this loss results in a
damage of $11,719. The impact was assessed as limited.
As further described above, climate change is projected to impact this hazard through increased
occurrence and severity.

Water Supply Contamination
Description
Water supply contamination is the introduction of point and non-point source pollutants into public
groundwater and / or surface water supplies. The causes of water contamination are numerous and
range from failing septic systems and leaking underground tanks to improper use of household
chemicals.239 The most obvious concern about an unsafe water supply is the health risks to humans.
Water contamination serves as a source of bacteria, viruses, and parasites that can cause
gastrointestinal problems or transmit contagious diseases.
Municipal wastewater collection systems often receive additional water during heavy storm events as a
result of inflow and infiltration. This may cause the wastewater treatment system to reach its maximum
treatment capacity. In this event, untreated excess flow will be directed into waterways, resulting in
water contamination.
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Heat Vulnerability in Vermont: Local Indicators of Heat Illness Risk. Vermont Department of Health. May 2016.
Vermont State Hazard Mitigation Plan. October 2018. P. 107.
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Location
According to the Vermont Forest Resource Plan, Lyndon is located in a zone with ground water source
protection.240 The planning area has two reservoirs supplied by wells within wellhead protection areas.
The wellheads are close to the floodplain. According to the Town’s Planning Director, the wellheads are
sealed and not under threat of contamination from flooding. Lyndon’s municipal water system has 1,044
commercial and residential connections.
The sewage treatment plant is located in the floodplain zone; but the structure itself along with the
access road is raised. Stormwater overflow capacity from the sewer plant has been reduced according to
the Town Plan.241 In case of rain events, some amounts of stormwater overflow will flow directly into
the river.
Road or rail incidents with associated leakage from hazardous materials or form hazardous materials
stored within the planning area might happen. These could result in water supply contamination.
Previous Occurrences and Extent
There have been no major disaster declarations related to water supply contamination in Caledonia
County. However, the wells have been previously vandalized and contaminated. In addition to this,
infiltration from old wastewater lines previously caused contamination to the surface and groundwater.
According to the Town’s Planning Director, several old wastewater lines have been replaced in order to
reduce infiltration problems. But in the case of heavy rain events, some amount of stormwater overflow
will be directed directly into the river and might potentially carry contaminants.
Probability of Future Events
Serious events of contamination are unknown and have not been reported. Structural damage from this
hazard is unlikely. The wellheads have been securely locked and large boulders have been placed to
deter mobilized intrusion. In addition, regular inspections are in place. Further contamination of the
wellheads is therefore reduced. However, due to the location of the wellheads in the floodplain area,
the risk remains of wells potentially being infiltrated, which might cause further contamination of the
water supply. In addition to this, a risk of infiltration of contaminants is given through storm water
overflow and through potential road or rail incidents or leakage of hazardous materials stored close to
the floodplain. A probability of possible has been assigned.
Climate change may lead to increased risk for harmful algal blooms and other impacts to drinking water
quality, and therefore potentially a higher likelihood of water contamination events. The Vermont
Climate Assessment notes how projected increases in heavy precipitation events may further jeopardize
water quality, as storms produce large runoff events that contribute to erosion and nutrient loading.
Combined with warm temperatures, this creates favorable conditions for cyanobacteria blooms.
Increased runoff also further drives contaminants that impair water quality to lakes, rivers, reservoirs,

240
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Vermont Forest Resource Plan. (2010). Vermont Department of Forests, Parks, and Recreation.
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and other water resources. Equally problematic are periods of extended drought, resulting in drinking
water shortages and impacts to overall water quality in drinking and recreational waters.242
Vulnerability Assessment and Estimated Losses
Detailed data on previous contaminations were not available. Therefore, it cannot be predicted to what
extent potential contaminations might pose a health risk. However, it is assumed that serious water
supply contamination would affect the entire population of the planning area.

Hazardous Materials
The risk assessment focused on natural hazards primarily. This section aims at considering secondary
risks from hazardous materials (HAZMAT) that may be triggered by a natural hazard such as flooding or
fire. The description on hazardous materials itself is not deemed to be comprehensive.
Description
Hazardous materials or toxic releases can cause deaths, shut down facilities, and cause affected
properties to be destroyed or suffer major damage. In a hazardous materials incident, solid, liquid, and /
or gaseous contaminants may be released from fixed or mobile containers. Weather conditions directly
affect how the hazard develops. The micro-meteorological effects of the buildings and terrain can alter
travel and duration of agents. Shielding in the form of sheltering-in-place can protect people and
property from harmful effects.
Non-compliance with fire and building codes, as well as failure to maintain existing fire and containment
features can substantially increase the damage from a hazardous materials release. The duration of a
hazardous materials incident can range from hours to days. Warning time for hazardous materials
incidents is minimal to none.243
Location
Spills from hazardous materials can occur via roads, rail, air, water, and from fixed sites that use or
produce hazardous materials. Therefore, all locations in the planning area are considered at risk. The
EPA’s Toxic Release Inventory (TRI) is a public database that chronicles toxic chemical releases, transfers,
waste management, and pollution-prevention activities throughout the United States. EPA’s current TRI
database was researched to determine fixed HAZMAT sites in Lyndon, but returned no results.244
Existing “Tier II” facilities were also researched as part of the plan update process. For designated
facilities where hazardous chemicals are stored above certain thresholds quantities, EPA requires the
Submission of Tier II forms under Section 312 of the Emergency Planning and Community Right-to-Know
Act of 1986 (EPCRA). The purpose of this form is to provide State, local officials, and the public with
242

Vermont Climate Assessment. (2021).
Superfund: Hazardous Substances and Hazardous Waste. (2015). U.S. Environmental Protection Agency.
Retrieved from http://www.epa.gov/superfund/students/clas_act/haz-ed/ff_01.htm.
244
Toxics Release Inventory (TRI) Program. Retrieved from: www.epa.gov/toxics-release-inventory-tri-program.
243
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specific information on potential hazards. This includes the locations, as well as the amount, of
hazardous chemicals present at each facility during the previous calendar year. In 2009, there were 37
Tier II reporting sites of hazardous materials in the planning area, according to the Town of Lyndon’s
previous draft Mitigation Plan.245 As of 2021, the number of Tier II reporting sites is down to 21
according to the State of Vermont’s EPRCA Program Database. These facilities are identified along with
their physical addresses in Table 50.
Table 50. Tier II Facilities in the Planning Area for Calendar Year 2021 246

245
246

Draft Town of Lyndon and Village of Lyndonville. All Hazards Pre-Disaster Mitigation Plan.
State of Vermont, EPCRA (Tier II) Program Manager. Tier II data provided by FTP on September 16, 2022.
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Maximum
Number of
Occupants

Name

Address

Fred's Energy Lyndonville Bulk Fuel Facility

4920 Memorial Drive

15

Lyndon District Garage

75 Smith Road

13

Velco Lyndonville Substation

196 Hill Street

20

Fenton Chester Arena, Rescue Ice Hockey in the
Northeast Kingdom (RINK), Inc.

145 College Road

400

AmeriGas - Lyndonville Plant

294 Industrial Park Road

0

Bourne's Energy - Lyndonville Oil Bulk Plant

43 Raymond Street

4

Bourne's Energy - Lyndonville Shop

43 Raymond Road

5

Bryant Gas Holdings LLC

590 Main Street

18

Caledonia County State Airport

2107 Pudding Hill Road

1

Consolidated Communications - Lyndonville
Dial Ofc

926 Center Street

0

Cumberland Farms #8034

957 Broad Street

60

Dead River Company - Lyndonville, Vt - LP BP

85 Commerce Street

0

Lyndon Wastewater Treatment Facility

217 Rose Lane

4

Lyndonville Water Treatment Facility

126 Water Road

3

Northern Vermont University - Lyndon

1001 College Road

RCC - Lyndon - USID102920

49 Sawmill Lane

0

Verizon Wireless Lyndon State College Vt - New
Build (Vtw26248435)

306 Lower Campus Drive

0

Verizon Wireless Lyndon: Cell Site
(Vtw1227534)

5334 Memorial Drive

0

Vermont Army National Guard - Lyndonville
Armory

73 High Street

100

Winterset, Inc.

128 Winterset Drive

12

1250

Hazardous materials are stored within the St. Johnsbury / Lyndon Industrial Park and within close
distance from flood hazard areas within the Village of Lyndonville according to the Town’s previous
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Draft Mitigation Plan.247 The industrial zone is located outside the FEMA flood hazard area except for a
small zone in the north adjacent to the Passumpsic River. A few other locations of hazardous materials
are located in close distance to the flood hazard area.
It is assumed that the Vermont Rail System ships hazardous materials on their railroad which runs
through the planning area along the river. Two 15 to 20-car trains travel daily on that route. The line is
continually being upgraded, and rail traffic through the Village is limited to 10 miles per hour.248
Previous Occurrences and Extent
According to the Vermont Department of Environmental Conservation (DEC) Spill Database249, there
have been 167 reported releases of hazardous materials since 1978. Most of these releases were
relatively minor, accidental oil/fuel leaks or spills (50 gallons or less) and not associated with natural
hazard events. One exception was a reported spill of 100 gallons of fuel/oil at the Northeast Kingdom
Mobile Home Park during Tropical Storm Irene in 2011. The two largest releases on record included a
grinder oil spill of 4,000 gallons at Northeast Tools in 1991, and a hydraulic oil spill of 3,000 gallons
during a system failure at VT Tap and Die in 1978. The Spill Database includes any spills reported to DEC,
and per state regulations, all discharges of hazardous waste, or releases of hazardous materials that
exceed 2-gallons, are required to be reported.
There have been no major disaster declarations related to HAZMAT events in Caledonia County. The U.S.
Department of Transportation Pipeline and Hazardous Materials Safety Administration was also
consulted to determine previous occurrence information. Only one event was listed for Lyndon,
involving a reported 350-gallon release of heating oil on January 6, 2016, by Northern Gas Transport Inc.
near the Lyndon Institute (168 Institute Circle).250
According to the Vermont Department of Environmental Conservation (DEC) Hazardous Sites
database251, there are 54 contaminated sites located in Lyndon, with the majority cleaned up and
closed. The National Priorities List (NPL) lists known releases or threatened releases of hazardous
substances, pollutants, or contaminants throughout the United States and its territories. The NPL is
primarily intended to guide the EPA in determining which sites warrant further investigation. Lyndon,
247

Draft Town of Lyndon and Village of Lyndonville. All Hazards Pre-Disaster Mitigation Plan.
Ibid.
249
Vermont Department of Environmental Conservation, Spill Database. Accessed at:
https://anrweb.vt.gov/DEC/ERT/Spills.aspx
250
Incident Statistics. (2022). U.S. Department of Transportation Pipeline and Hazardous Materials Safety
Administration. Retrieved September 8, 2022 from www.phmsa.dot.gov/hazmat-program-management-data-andstatistics/data-operations/incident-statistics
251
Vermont Department of Environmental Conservation, Hazardous Site Database. Accessed at:
https://anrweb.vt.gov/DEC/ERT/HazSites.aspx
248
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Vermont contains two closed / inactive superfund sites. Table 51 shows the National Priorities List of
known or threatened releases of hazardous substances for the planning area.
Table 51. National Priorities List of Known or Threatened Releases of Hazardous Substances in Lyndon,
VT 252

252

Parker Sanitary Landfill. (2015). Environmental Protection Agency. Retrieved from
http://www.epa.gov/superfund/sites/npl/nar63.htm; Yosemite.epa.gov;
http://yosemite.epa.gov/r1/npl_pad.nsf/f52fa5c31fa8f5c885256adc0050b631/3423C7EB2835D8598525690D0044
9685?OpenDocument.
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Name

Description

Status

Parker Sanitary
Landfill
(Closed)

●

Covers 25 acres in the southeastern portion of the
Town of Lyndon.

●

Has been operated as a solid waste landfill since
1972.

●

Prior to 1983, approximately 1.3 million gallons of
liquid wastes plus 760 tons of solid or semisolid
wastes, including metal plating rinse waters, waste
oils, electroplating sludges, paint sludges,
chlorinated solvent sludges, caustic cleaners, and
metallic salts, were disposed of in three areas of the
landfill.

●

A site inspection in May 1984 detected
contaminants in a stream, in ground water, and in
four private wells located at or near the landfill.

The site is still
monitored and
undergoing long-term
remediation and
cleanup measures.
The site has
completed 4 of the 5
required five-year
progress reporting
cycles. The last was in
2019. The fifth
progress report
should happen in June
to September of 2024.

●

The site is located in a residential area, and an
estimated 3,200 people obtain drinking water from
a municipal well field approximately two miles from
the landfill; 124 private wells are located within
three miles.

●

The stream flows into the Passumpsic River, which is
used for recreational activities.

Residences with contaminated wells were hooked up to
the local public water supply. Parties potentially
responsible for site contamination completed a study of
contamination at the site in early 1995. EPA then
selected a cleanup plan that involved capping the
landfill, including the industrial waste areas, capturing
the groundwater plume at the site boundary, and
allowing for the natural restoration of the down
gradient aquifer.
Darling Hill Dump
(Inactive)

●

Previous superfund site.

●

Former waste site; illegal dumps of liquid and solid
industrial wastes.

●

Closed in 1989.

●

Low levels of contaminants do not pose a risk to
public health since carbon filtration system is in
place.

●

Deleted from the
NPL for Waste
Site Clean Up in
1999.

●

A carbon filtration
system was
installed to ensure
safe municipal
water supply.
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Probability of Future Events
With the exception of only a few large fuel spills and the two EPA superfund sites, which have both been
or in the process of being treated and remediated, there have not been any significant reported
hazardous material issues or events and the probability of future major events seems low. But due to its
location within close vicinity to I-91 and railroad tracks running through the planning area future
incidents are possible. The risk for derailment and potentially associated HAZMAT incidents remains low
as the railroad is only used infrequently. A likelihood of possible was assigned.
Vulnerability Assessment and Estimated Losses
It cannot be predicted where a major hazardous materials incident may occur. It may occur in one of the
fixed locations where hazardous materials are stored, along the rail line or along Highway I-91, which is
within one mile from the Planning area or elsewhere.
All of these locations and corridors have the potential for an incident that could impact the entire
planning area. Therefore, all existing and future buildings, facilities and populations in the planning area
are considered to be equally exposed to this hazard and could potentially be impacted. Hazardous
materials stored in the FEMA flood hazard area might be flooded. It is assumed that necessary
precautions will be taken to minimize any impacts from potential flooding of these facilities. The
exposure extent from this risk was assessed as limited. Information on past damages or cleanup costs
associated with this hazard was not available. Therefore, losses have not been estimated.

Invasive Species
Description
The National Invasive Species Council defines an invasive species as one that is non-native to the
ecosystem under consideration and whose introduction causes or is likely to cause economic or
environmental harm or harm to human health.253 Invasive species can overwhelm native species and
their habitats, forcing the native species out. Invasive plants in Vermont, such as Japanese knotweed,
phragmites, and purple loosestrife, can change soil composition, change water tables, and disrupt insect
cycles. They often lack food value that wildlife depends upon. Some invasive animals prey heavily upon
native species while others such as the alewife and zebra mussel out-compete native species for food
and nutrients with significant impacts reverberating up and down food chains.
The spread of invasive species is primarily caused by human activity. Common examples include:254
●
●
●

Ships: Can carry aquatic organisms in their ballast water or on the hull.
Wood Products: Insects can get into wood, shipping palettes, and crates that are shipped
around the world as well as travel in firewood.
Ornamental Plants: Some ornamental plants can escape into the wild and become invasive.

253

Invasive Species Definition Clarification and Guidance White Paper. (2006). Invasive Species Advisory
Committee. Retrieved from http://www.invasivespeciesinfo.gov/docs/council/isacdef.pdf.
254
Vermont State Hazard Mitigation Plan. (2018). Vermont Emergency Management.
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●

Pet Trade: Some invasive species start as pets that are intentionally or accidentally released.

Vermont’s Agency of Agricultural, Food and Markets (VAAFM) maintains a list of invasive plants and
regulates their importation, movement, sale, possession, cultivation, and distribution based on the
following categories:
●

●
●

Noxious Weed: any plant in any stage of development, including all current and subsequent
subspecies, varieties, and cultivars, and parasitic plants whose presence, whether direct or
indirect, is detrimental to the environment, crops or other desirable plants, livestock, land, or
other property, or is injurious to the public health or the economy generally.
Class A Noxious Weed: any noxious weed that is not native to the State, not currently known to
occur in the State on the date of listing and poses a serious threat to the State.
Class B Noxious Weed: any noxious weed that is not native to the State, is of limited distribution
statewide, and poses a serious threat to the State, or any other designated noxious weed being
managed to reduce its occurrence and impact in the State, including those on the Federal
Noxious Weed List.

The State also maintains a watch list, updated regularly, of non-native plants that have the potential to
become invasive in Vermont based on their behavior in northeastern states. One-third of the plant
species found in Vermont are not native to the State, but only about 8% have the potential to create
environmental and economic harm due to their ability to grow rapidly, profusely, and widely. These are
the plant species monitored on the watch list, which acts as a resource for public information and as a
means to enlist volunteers to monitor potentially harmful plants in Vermont, although it has no
regulatory force.
Vermont’s Department of Forests, Parks and Recreation (FPR) is responsible for survey, detection, and
management of forest pests in Vermont. Additionally, the Vermont Invasives Gallery of Land Invasives is
a resource for identification of invasive plants and forest pests.
The Department of Environmental Conservation (DEC) has a Vermont Aquatic Invasive Species Program
that coordinates management activities associated with both aquatic invasive and nuisance species. The
AIS webpage has information about the types of AIS, monitoring, spread prevention, grant opportunities
and laws and regulations relating to AIS. The Vermont AIS Program has identified twelve high-priority
invasive and nuisance species affecting the State and issues informational pamphlets in an attempt to
prevent their proliferation.
Location
According to the Vermont Forest Resource Plan, an amount of two to seven invasive species has been
observed in Lyndon and Lyndonville. The scale ranges from 0 to 13. Figure 23 shows non-native invasive
plant species throughout the State of Vermont. More specific information on the type and location of
these non-native invasive species is provided under the next section (Previous Occurrences and Extent).
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Figure 41. Map of Non-Native Invasive Plant Species.

Previous Occurrences and Extent
According to the Vermont Emergency Management Plan, Vermont has periodically dealt with
occurrence of infestations or invasive species. Nonnative, invasive plants, and animals – from Eurasian
milfoil to zebra mussels – have caused millions of dollars in damage throughout Vermont. (The invasion
of “worms” from 1770 is noted as well, which were most likely the same armyworms that recently
caused over $8 million dollars in damage to the 2001 Vermont hay crop.)255

255

Vermont Emergency Management Plan. (2013). Vermont Emergency Management.
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Because invasive species often spread over a long period of time, identification of a specific hazard
event concerning invasive species is rather difficult. Vermont, like much of the eastern United States,
has long been susceptible to invasive species brought from overseas – whether they were plants
intentionally transported or organisms clinging to vessels. The state has a long history of invasive species
infestation at the aquatic (e.g., water chestnut), terrestrial (e.g., Japanese knotweed) and forest pest
(e.g., Emerald Ash Borer) levels.
●
●
●

Most notably, the emerald ash borer, first discovered in Michigan in 2002, has spread to 30
states and three Canadian provinces and was reported and confirmed to be in Vermont in 2017.
The water chestnut, which spreads rapidly across lakes and ponds, preventing recreation and
choking out sunlight from native aquatic species, has been actively managed since 1982.
Japanese knotweed, an invasive plant that spreads by sprouting from broken plant rhizomes,
was introduced into the United States in the 1800s and has been established in New England
ever since.

In 2017, the first reported cases of the emerald ash borer occurred in Vermont in Orange, Washington,
and Caledonia Counties. Emerald ash borer larvae burrow through the inner layer of the ash tree’s bark,
impeding the tree’s ability to conduct water and nutrients throughout the tree. Lacking sufficient water
and nutrients, healthy ash trees can die within 1-4 years of exhibiting first signs or symptoms of ash
borer invasion and, because 5% of Vermont’s trees are ash, the State’s Forest composition is extremely
vulnerable to this invasive species. It is estimated that the majority of ash trees infested with the
emerald ash borer will die, causing public hazards from standing dead trees that may impact structures
and infrastructure, as well as add to riverine debris during high precipitation events.256
According to the NVDA’s Regional Plan for the Northeast Kingdom, Purple Loosestrife and Eurasian
Water milfoil are two invasive aquatic plants that currently infest a number of lakes, ponds, and
wetlands in the region. Purple Loosestrife is a wetland perennial that has infested thousands of acres in
Vermont and can be found in almost every town in the region. It chokes out the native vegetation and
can decrease the food and shelter for native wildlife species. Eurasian Water milfoil has also taken hold
in several lakes of the region, including Brownington and Clyde Ponds and Lakes Elligo, Salem, Crystal,
Willoughby, and Memphremagog. This freshwater seaweed creates a dense, impenetrable canopy of
stems and leaves that consumes large quantities of oxygen, suffocating fish and other creatures.
Preventing its expansion to other water bodies through education and controlling it within each lake's
boundaries is currently the most effective way to manage it.257
The riparian habitat throughout much of the region also consists of Japanese knotweed. The prevalence
of this invasive species is likely to continue, especially as storms continue to disturb river corridors

256
257

Vermont State Hazard Mitigation Plan. (2018). Vermont Emergency Management.
Regional Plan for the Northeast Kingdom. (2015). Northeastern Vermont Development Association.
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through flooding and sedimentation.258 With shallow root systems, the spread of Japanese knotweed
significantly reduces streambank stability, thereby exacerbating fluvial erosion.259
Probability of Future Events
The probability of future invasive species infestations in the planning area is highly likely. However, in
following the approach taken for the State Hazard Mitigation Plan (which defines the probability of
future events as “occasional”), the HMPC considers the probability of a plausibly significant extreme
invasive species event to be possible, with the most significant impacts felt by the environment,
followed then by the direct and indirect impacts to the economy.
It is anticipated that climate change will lead to the faster spread and severity of threats posed by
invasive species. Per the Vermont Climate Assessment, climate change is expected to continue
exacerbating the threats that invasive plants already pose.260
Vulnerability Assessment and Estimated Losses
The Nature Conservancy reports that invasive species have contributed directly to the decline of 42% of
the threatened and endangered species in the United States. Further, the annual cost to the U.S.
economy is estimated at $120 billion per year, with more than 100 million acres suffering from invasive
plant infestation. Freshwater ecosystems and estuaries are especially vulnerable to invasion, as these
areas are very difficult to contain and reverse. In Vermont specifically, examples of economic impacts of
invasive species can be observed in the costs of managing invasive water chestnut in Lake Champlain
and payments to private landowners to improve tree regeneration and wildlife habitat by controlling
buckthorn and honeysuckle in forests. Water pipes in Lake Champlain must now be cleaned out
regularly to rid them of invasive zebra mussels. Invasive pests such as Emerald Ash Borer, first found in
Vermont in 2018, will have serious financial implications for forest landowners and municipalities alike,
as productive timber is destroyed and trees along roads become potential hazards as they die.261
Additionally, invasive species can directly or indirectly cause harm to human health. Giant hogweed,
wild parsnip and wild chervil are three invasive plant species in Vermont that have phytophototoxic
properties, meaning direct contact of their sap with human skin can cause a chemical reaction that
makes skin hypersensitive to ultraviolet light. Vermonters have received serious skin burns from the
toxicity of the sap of these plants combined with exposure to sunlight. Another example is that of
Japanese barberry, which has been proven to increase the incidence of Lyme disease by providing

258

Upper Connecticut River Watershed, Vermont Flood Risk Management Draft Feasibility Study and
Environmental Assessment. (2021). US Army Corps of Engineers, New England District.
259
Vermont State Hazard Mitigation Plan. (2018). Vermont Emergency Management.
260
Vermont Climate Assessment. (2021).
261
Vermont Hazard Mitigation Plan. (2018). Vermont Emergency Management.
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sheltered habitat that increases the abundance of small rodents, which act as hosts to the ticks that
carry Lyme disease pathogens.262
Losses specific to the planning area have not been assessed due to limited information and economic
data on the local impact of invasive species.

Infectious Disease
Description
Public health risks, such as those presented by infectious diseases and vector-borne illnesses, are
present within every community. The Vermont Department of Health defines an infectious disease as
one that is caused by micro-organisms, such as bacteria, viruses, and parasites. A vector-borne illness is
an infectious disease that is transmitted to humans by blood-feeding arthropods, including ticks,
mosquitoes, and fleas, or in some cases by mammals (e.g., rabies).
Most infectious diseases are caused by pathogens that can be spread, directly or indirectly, from person
to person. Such diseases may be seasonal (seasonal influenza) or result, in the case of new diseases,
result in a global pandemic. According to the Vermont Department of Health, infectious disease
dynamics depend on a range of factors, including land use, human behavior, climate, efficacy of
healthcare services, population dynamics of vectors, population dynamics of intermediate hosts and the
evolution of the pathogens themselves.
Many of these diseases require continuous monitoring, as they present seasonal threats to the general
population. An epidemic emerges when an infectious disease occurs suddenly in numbers that are in
excess of normal expectancy. Infectious disease outbreaks put a strain on the healthcare system and
may cause continuity issues for local businesses. These outbreak incidents are a danger to emergency
responders, healthcare providers, schools, and the public. This can include influenza (e.g., H1N1),
pertussis, West Nile virus, and many other diseases. A pandemic is an epidemic that has spread over a
large area, that is, it is prevalent throughout an entire country, continent, or the whole world. On March
11, 2020, the World Health Organization (WHO) officially declared the Coronavirus disease 2019 (COVID19) outbreak a pandemic due to the global spread and severity of the disease. COVID-19 is a respiratory
illness that can spread rapidly from person to person and is further described below under Previous
Occurrences.
While major disease outbreaks are uncommon, public health emergencies can become stand-alone
disasters that compound the threat of other natural hazards and exceed local and state capacity. There
is precedent for federal assistance due to public health emergencies including West Nile Virus (2000), a
mosquito-borne disease, for which a federal emergency declaration was made in New York and New
Jersey, and the COVID-19 pandemic, which resulted in a major disaster declaration in all states,
territories, and the District of Columbia.
Location

262

Ibid.
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The entire planning area is uniformly exposed to various types of infectious diseases with the most
significant impacts felt by people (depending on specific characteristics of the disease), and potentially
followed by direct or indirect impacts to the economy. According to the State Hazard Mitigation Plan,
the southern and western halves of Vermont are more vulnerable to Lyme disease, as the warmer
climate contributes to longer period of vector activity. However, as further described below under
Previous Occurrences, Lyme disease is among the most prevalent public health risk in the state.
Previous Occurrences
The most significant occurrence of infectious disease vulnerability for the planning area (and currently
most of the United States and the world) is that of COVID-19. COVID-19 is a highly contagious, viral
upper-respiratory illness that was first detected in China in late 2019. The virus quickly spread
throughout the world and has resulted in a global pandemic ongoing at the time of this Plan. COVID-19
symptoms include cough, difficulty breathing, fever, muscle pain, and loss of taste or smell. Severe cases
may result in death, especially in individuals over the age of 65 or with underlying medical conditions,
such as diabetes, lung disease, asthma, obesity, or those who are immunocompromised. COVID-19
spreads from person to person through respiratory droplets in the air or on surfaces.263
As of August 2, 2022, there were over 90 million cases of COVID-19 reported in the US, resulting in more
than 1 million deaths.264 In Vermont the total case count was 138, 145 with 693 deaths, with a total of
6,213 cases and 31 deaths reported for Caledonia County. As further described in the next section, the
COVID-19 pandemic has the potential to continue to some degree over the next several years, even with
the continued development of vaccines.
Pandemic influenza, considered to be a global outbreak, spread quickly around the world, and was
observed in 1918, 1957, 1968 and in 2009 with the novel H1N1 strain. The 2009 H1N1 outbreak, though
not considered a serious threat to Vermont, still affected some Vermonters. The great influenza
epidemic of 1918 killed millions worldwide and would likely cause hundreds to thousands of deaths in
Vermont should a similar outbreak occur today. It is anticipated that a more serious strain of the usual
flu will occur some year and that vaccines might not be ready in time to combat rapid spread.
Lyme disease continues to pose a significant threat to Vermonters, as cases (both probable and
confirmed) have been tracked by the Vermont Department of health for several decades and the state
currently ranks second in highest rate of disease incidence in the nation. The Vermont Department of
Health reports that the number of reported cases of Lyme disease have increased dramatically over the
last decade.265
Vermont is typically not vulnerable to diseases such as HIV/AIDS, SARS, cholera, malaria, and resistant
tuberculosis, though they are considered to be major disasters in some parts of the world. However, an
263

Centers for Disease Control and Prevention: https://www.cdc.gov/coronavirus/2019-ncov/faq.html
Centers for Disease Control and Prevention: https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/casesin-us.html
265
Vermont Hazard Mitigation Plan. (2018). Vermont Emergency Management.
264
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incident that causes water supplies to become contaminated or result in people eating spoiled food
could have significant health implications.
Extent
The severity and extent of infectious disease is dependent on many various types and therefore difficult
to classify given the range of potential impacts. COVID-19 has likely had the most significant impact on
the planning area in recent history in terms of societal impacts and disruptions, however the severity
and extent of infectious diseases will continue to vary widely.
Upon consideration of five climate and health reviews, the Vermont Department of Health separated
vector-borne and other infectious diseases into five threat categories as shown in Table 52. While not a
comprehensive list of potential infectious diseases for the planning area, the table provides a brief
overview of risks as classified by threat categories identified in the State Hazard Mitigation Plan.266 More
details on this classification system and the diseases can be found in the 2016 Vermont Climate Health
Report.267
Table 52. National Threat Categories of Vector-Borne and Other Infectious Disease.
Threat Classification

Disease

Diseases already present in Vermont that may be
exacerbated by climate change

●
●
●
●
●
●
●

West Nile Virus
Eastern Equine Encephalitis
Lyme Disease
Anaplasmosis
Babesiosis
Tularemia
Powassan

Diseases that may spread to Vermont even without
contribution of climate change, whose spread to
and transmission of Vermont could be exacerbated
by climate change

●
●
●
●
●

St. Louis Encephalitis
Western Equine Encephalitis
La Crosse Encephalitis
Ehrilichiosis
Rocky Mountain Spotted Fever

Diseases with vectors that may spread to Vermont
by the end of the century under a higher emission
scenario

●
●

Dengue
Chikungunya

Disease that has competent vectors or may in the
future have competent vectors in Vermont, but are

●
●
●

Yellow Fever
Malaria
Chagas Disease

266

Vermont Hazard Mitigation Plan. (2018). Vermont Emergency Management.
Vermont Climate and Health Profile Report. Vermont Department of Health. 2016. Available at:
https://www.healthvermont.gov/sites/default/files/documents/pdf/ENV_CH_ProfileReport.pdf
267
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Threat Classification

Disease

unlikely to become established in Vermont despite
a vector presence

●

Rift Valley Fever

Diseases that may be present in Vermont or may
spread to Vermont in the future but whose link with
climate changes expected in Vermont is tenuous

●
●
●
●
●
●
●
●

Batonellosis
Rabies
Hanta Virus
Leptospiriosis
Plague
Valley Fever
Anthrax
Q Fever

Diseases already present in Vermont that may be
exacerbated by climate change

●
●
●
●
●
●
●

West Nile Virus
Eastern Equine Encephalitis
Lyme Disease
Anaplasmosis
Babesiosis
Tularemia
Powassan

Diseases that may spread to Vermont even without
contribution of climate change, whose spread to
and transmission of Vermont could be exacerbated
by climate change

●
●
●
●
●

St. Louis Encephalitis
Western Equine Encephalitis
La Crosse Encephalitis
Ehrilichiosis
Rocky Mountain Spotted Fever

Diseases with vectors that may spread to Vermont
by the end of the century under a higher emission
scenario

●
●

Dengue
Chikungunya

Disease that has competent vectors or may in the
future have competent vectors in Vermont, but are
unlikely to become established in Vermont despite
a vector presence

●
●
●
●

Yellow Fever
Malaria
Chagas Disease
Rift Valley Fever

Diseases that may be present in Vermont or may
spread to Vermont in the future but whose link with
climate changes expected in Vermont is tenuous

●
●
●
●
●
●
●
●

Batonellosis
Rabies
Hanta Virus
Leptospiriosis
Plague
Valley Fever
Anthrax
Q Fever
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Probability of Future Events
Probability of infectious disease in the planning area is extremely variable. Many public health risks
occur seasonally and are ongoing, such as the common cold and influenza. Major disease outbreaks,
such as the current COVID-19 pandemic, are less common. Based on the information available regarding
occurrences of greatest concern, the infectious disease hazard has been assigned a probability of likely
(10% to 90% annual chance) for the planning area.
The COVID-19 pandemic will likely continue to some degree over the next several years and beyond,
even with the continued development of vaccines. This is primarily due to the disease continuously
mutating, with new variants emerging and disappearing while others persist. Preventative measures to
help stop the spread of these variants will continue to be encouraged and at times mandated through
government policies, depending on the geographic extent and severity of each wave. The State is
continually updating community mitigation measures and guidance in close consultation with the
Vermont Department of Health and based on new information from the Centers for Disease Control
(CDC).
It is anticipated that the effects of climate change will result in an increase in the probability and/or
frequency of some infectious diseases. Those infectious diseases that fall into the first threat
classification category identified in Table 52 (i.e., currently present in Vermont and which may be
exacerbated by climate change) are already exhibiting increased prevalence in New England. For
example, with both temperature and precipitation expected to increase in Vermont, West Nile Virus
mosquito vector activity will likely increase, as well as the vector’s period of activity. Similarly, between
1964 and 2010, counts of Eastern Equine Encephalitis (EEE) have continued to rise in New England,
though they remain constant in the southeastern states.
The United States is already seeing a significant increase in vector-borne infectious diseases. According
to the CDC, the number of reported disease cases from mosquito, tick, and flea bites tripled from 2004
to 2016, and mosquito-borne disease epidemics are happening more frequently.268 As noted earlier in
this section, the yearly cases of Lyme disease in Vermont have increased dramatically over the last
decade, and with shrinking winters, the potential for infection through tick bite continues to grow.
Given increasing trends for global travel, several other diseases not typically observed in Vermont could
continue to make their way back to the state through infected travelers. COVID-19 is the most recent
and severe example of this threat. Another example is the Zika virus, transmitted from infected
mosquitoes to humans, which received international attention during an outbreak in 2015 and persists
today.
It is anticipated that climate change will lead to the faster spread and severity of insects, invasive pests,
and associated vector-borne diseases. Per the Vermont Climate Assessment, climate change is expected
to continue exacerbating the threats that insects and diseases already pose. Climate change is expected

268

Centers for Disease Control and Prevention: https://www.cdc.gov/vitalsigns/pdf/vs-0518-vector-borne-H.pdf
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to increase the prevalence of pests and pathogens due mainly to milder winters, while the range and
fecundity of these species will expand and become more established in Vermont.269
Vulnerability Assessment and Estimated Losses
All current and future populations in the planning area are considered at risk to infectious disease,
though individual vulnerabilities will vary based on the type of disease as well as underlying health or
exposure issues. For example, outdoor laborers and recreationalists are especially vulnerable to Lyme
disease, as exposure to ticks is greater. Buildings and infrastructure assets are not typically impacted by
disease outbreaks but may need to be sterilized or decontaminated in some cases. Economic impacts
will also vary widely depending on the specific type of infectious disease. For example, the potential for
large-scale infection of Vermont’s commercial animal population with foot and mouth disease, bovine
spongiform encephalopathy (i.e., Mad Cow Disease), or any number of poultry viruses, while unlikely,
could cause economic problems for the planning area. Also, as most recently demonstrated by COVID19, health risks associated with epidemics or pandemics may result in quarantining, stay-at-home
orders, mandatory closures, or social distancing measures that cause business interruptions, lost
tourism, job losses, and a variety of other social or economic impacts.
The degree to which communities are susceptible to or actively experience infectious diseases can also
impact a community’s vulnerability to natural hazards, as well as its ability to respond to disasters. For
example, an infectious disease outbreak may complicate evacuations or/and mass sheltering required
due to a natural hazard. Similarly, high incidents of chronic diseases may decrease mobility within a
community, and natural hazards may reduce access to vital healthcare services needed by the ill.

Climate Change
Climate change is not a hazard by itself, but many of the priority hazards identified for planning area are
likely to become more frequent and more extreme in the face of a changing climate. Scientists expect
that severe storms, hurricanes and tropical storms, severe winter storms, ice storms, heavy rain and
flooding will all increase in the coming years.270
The 2021 Vermont Climate Assessment (VCA) provides a framework for understanding climate change
impacts in Vermont. The study is the state’s first climate assessment since 2014—and shows that many
hallmarks of Vermont life are being impacted by climate change, from farming and maple syrup to long
winters and skiing. The study is also the latest evidence of significant warming, increased precipitation,
and other amplifiers of natural hazards in the U.S. Northeast due to climate change. The following key

269

Vermont Climate Assessment. (2021).
Climate Change Indicators in the United States. (2015). Environmental Protection Agency. Retrieved May 22,
2015 from http://www.epa.gov/climate/climatechange/science/indicators/weather-climate/index.html.
270
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messages summarize the evidence and main findings for Vermont’s changing climate from the VCA 2021
report:271
●

Vermont’s annual average temperature has increased by almost 2°F (1.11°C) since 1900. Winter
temperatures have increased 2.5 times faster than annual temperatures over the past sixty
years, and the number of very cold nights has decreased by over seven days in the same time
period.

●

Average annual precipitation in Vermont has increased by 21% since 1900 and has become
more variable in the last decade. Annual snowfall has been decreasing since the 1960s, yet
winter precipitation has increased, suggesting that more winter precipitation is falling as rain.

●

Vermont’s freeze-free period has lengthened by three weeks since 1960; the trend has
accelerated to an increase of nine days per decade since 1991.

●

On average, lakes and ponds across Vermont are icing-out (thawing) one to three days earlier
per decade since the 1970s and 1980s.
Extreme weather events such as droughts and floods are expected to continue to increase with
climate change. Vermont experiences 2.4 more days of heavy precipitation than in the 1960s,
most often in summer.

As part of the 2022 plan update process, a general projection for how climate change is anticipated to
affect each natural hazard has been identified and included in each hazard profile (under Probability of
Future Events). Figure 42briefly summarizes this information for each hazard along with the general
trend in terms of whether the hazard is expected to increase or decrease in terms of frequency and/or
intensity. Sources consulted to identify these general trends and projections included the Vermont
Climate Assessment272, the Vermont Climate Council and the Vermont Agency of Natural Resources
(ANR)273, the Vermont State Hazard Mitigation Plan274, Vermont’s Forest Action Plan275, the Vermont
Climate Assessment, and National Climate Assessment276.

271

Vermont Climate Assessment. (2021). Accessed at:
https://site.uvm.edu/vtclimateassessment/files/2021/11/VCA-11-9-2021.pdf
272
Ibid.
273
Vermont Climate Council. Accessed at https://climatechange.vermont.gov/
274
Vermont Hazard Mitigation Plan. (2018). Vermont Emergency Management.
275
Vermont Forest Action Plan. (2017). Accessed at: https://fpr.vermont.gov/forest/vermonts_forests/action_plan
276
National Climate Assessment. (2018). Accessed at: https://nca2018.globalchange.gov/
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Figure 42. Anticipated Effects of Climate Change in Hazards.

Critical Facility Analysis
Critical Facilities in the planning area have a combined building replacement value of $145 million. All
critical facilities are assumed to be at risk to hurricane, microburst, tornado, blizzard, hail, ice storms,
nor’easter, snow events, lightning, wildfire, earthquake, extreme cold, and hazardous materials.
However, data permits further GIS analysis to determine potential risk to specific buildings based on
certain hazard areas including ice jam, landslides, and wildfire. Many hazards do not pose a risk to all
critical facilities based on location such as flood related hazards (as described early in this chapter under
the Critical Facilities section). For example, only critical facilities near rivers or brooks may also be
susceptible to flooding caused by ice jams. This is the case for the Miller’s Run pump station.
The Wildfire Intersection analysis has shown that almost 85% of the critical facilities would be at risk in
case of wildfire (this would equal 25% of the total critical facilities worth). The landslide risk analysis
shows a risk for the Village Garage, Riverside School, and Cell Towers based on a steep incident;
however as noted in the landslide section only specific soil types are prone to landslides and should be
investigated further for a more complete understanding of this risk.
Additionally, it should also be noted that not all hazards would cause extensive structural damage
including drought, erosion, and extreme temperatures, for example. The extent of the hazard also has a
direct impact on building damage.
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Summary of Risk
B3. Is there a description of each identified hazard’s impact on the community as well as
an overall summary of the community’s vulnerability for each jurisdiction? (Requirement
§201.6(c)(2)(ii))
Hazard Risk Summary
This section provides a brief summary of the hazards that impact the planning area. Table 53. Summary
of Hazards in the Planning Area.gives a summary of hazards in the planning area. It lists impacts, number
of occurrences and associated timeframe, spatial extent, probability, and estimated losses to date. In
addition, the table highlights whether or not critical facilities may be at risk.
The Town of Lyndon and Village of Lyndonville are ranked 9 out of 11 municipalities with the greatest
flood hazard vulnerability measured in terms of total number of flood insurance policies in effect.277
While designated areas can help identify and plan for riverine flood hazards (e.g., SFHAs and river
corridors), other types of flooding such as flash floods or urban flooding put all current and future
structures, infrastructure, and people at risk.
Table 53. Summary of Hazards in the Planning Area.
Potential
Impacts

Previous
Events

Location

Damage to
homes,
public
facilities and
infrastructur
e, loss of
emergency
access, loss
of life

Tropical
Storm Irene
(9/1/2011)

Areas
adjacent to
the
Passumpsic
River and its
tributaries

Hazard

Probability

Estimation
of Potential
Annualized
Losses ($)

Critical
Facilities at
Risk?

FLOOD HAZARDS
Flood and
Fluvial
Erosion

November 4,
1927
June 30,
1973

Likely

Unknown,
but should
be expected

Yes

June 12,
2002

277

State of Vermont Hazard Mitigation Plan. (2015). Vermont Department of Public Safety, Division of Emergency
Management and Homeland Security. Retrieved from
http://vem.vermont.gov/sites/vem/files/VT_SHMP2013%20FINAL%20APPROVED%20ADOPTED%202013%20VT%2
0SHMP_scrubbed_cleanedMCB.pdf.
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Potential
Impacts

Hazard

Previous
Events

Location

Probability

Estimation
of Potential
Annualized
Losses ($)

Critical
Facilities at
Risk?

Others
Flash
Flooding

Dam Breach
Flooding

Damage to
homes,
public
facilities and
infrastructur
e, loss of
emergency
access, loss
of life

December
22, 2013

Areas
adjacent to
the
Passumpsic
River and its
tributaries

Possible

Unknown,
but should
be expected

Yes

Damage to
homes,
public
facilities and
infrastructur
e, loss of
emergency
access, loss
of life

None known

Areas
adjacent to
the
Passumpsic
River and its
tributaries

Unlikely

Unknown,
but should
be expected

Yes

Power
outage, high
wind,
flooding,
property
damage
(blown off
roofs)

Tropical
Storm Irene
(9/1/2011)

Town-wide

Possible

43,000
(Gloria
HAZUS-MH
model)

Yes

Similar to
tornado and
thunderstor
m wind;
power
outage, high
wind,
property
damage

05/2015 (25
miles from
Lyndon)

Town-wide

Possible

Unknown,
but should
be expected
(debris)

Yes

May 11,
2000

WIND HAZARDS
Hurricanes

Microburst

Floyd (1999)
Gloria (1985)
1938
Hurricane
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Hazard

Potential
Impacts

Previous
Events

Location

Probability

Estimation
of Potential
Annualized
Losses ($)

Critical
Facilities at
Risk?

(blown off
roofs);
vegetative
debris
Tornados

Power
outage, high
wind,
property
damage
(blown off
roofs, blow
out
windows,
trees on
houses);
debris;
vegetative
debris

10 (within 26
miles)

Town-wide

Possible

390 to 1,562

Yes

Town-wide

Likely

Up to $23
million
(countywide
)

Yes

1
countrywide

WINTER HAZARDS
Blizzard

Power
outage, high
wind, heavy
snow;
hazardous
driving;
property
damage
(blown off
roofs, blow
out
windows,
trees on
houses);
debris;
vegetative
debris;
downed
power lines

8 heavy
snow events
including
“Valentine
Blizzard”
2007

200,000
from one
event
(county)
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Hazard

Hail

Potential
Impacts

Previous
Events

Property
damage
(roofs and
cars)

10 for
Lyndon

Ice Jams

Localized
flooding;
road closed;
homes
flooded
(trailer park)

Ice Storms

Nor’easter

Location

Probability

Estimation
of Potential
Annualized
Losses ($)

Critical
Facilities at
Risk?

Town-wide

Likely

1,360
(county)

Yes

Every three
years

Small

Likely

70,000 to
150,000

Yes

Power
outages
(potentially
days),
downed
power lines
and trees;
hazardous
driving
conditions;
vegetative
debris;
business
interruption;
death /
injury

1998 (DR1201)

Town-wide

Possible

80,000 to 1
million
(county;
100-year
snow storm)

Yes

High winds,
heavy rain or
snow, ice;
hazardous
driving
conditions;
travel snarls;
power
outages;
roof
collapse;

Annual

Town-wide

Likely

Unknown,
but should
be expected
(snow
removal,
debris)

Yes

33
countywide

2013
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Hazard

Potential
Impacts

Previous
Events

Location

Probability

Estimation
of Potential
Annualized
Losses ($)

Critical
Facilities at
Risk?

Annual

Town-wide

Highly Likely

Up to$23
million
(countywide
)

Yes

5 (over 65
years)

Town-wide

Possible

Not assessed

No

vegetative
debris;
death /
injury
Snow Events

Hazardous
driving
conditions;
travel snarls;
power
outages;
roof
collapse;
death /
injury

Extreme
Cold
FIRE HAZARDS
Drought

Water
conservation
measures;
elevated
wildfire risk;
minimal
structural
impacts

2 statewide
D0 (1995,
1964 to
1966)

Town-wide

Likely

Not assessed

No

Wildfire

Property
damage;
Smoke
impacts
(driving and
air quality
hazard);
Increased
emergency
rescue /

None, a few
statewide

Town-wide

Possible

None
reported

Yes
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Hazard

Potential
Impacts

Previous
Events

Estimation
of Potential
Annualized
Losses ($)

Critical
Facilities at
Risk?

Location

Probability

Town-wide,
but strikes
are localized

Highly Likely

2,922

Yes

Town-wide

Possible

>300 million
(for 4.1
million
event)

Yes

response
time
Lightning

Electrical
damage;
Structure
fire; Wildfire

6/29/2003
(Lyndon)
8 countywide (1950
to 2014)

GEOLOGICAL HAZARDS
Earthquake

Landslide

Damage
possible,
especially to
older
building
stock;
broken
windows
and dishes;
collapsed
chimneys;
death /
injury

Middlebury,
VT (1962,
4.1)

Minimal risk
in area low
incident);
Blocked or
damaged
roads

None

Areas of
steep slope

Possible

Negligible

Yes

6; one with
damage

Large

Likely

700,000
(one event)

No

Swanton, VT
(1962, 4.1)

OTHER POTENTIAL HAZARDS
Extreme
Heat and
Heat Wave

Health
impacts on
vulnerable
populations;
buildings
may buckle
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Hazard

Potential
Impacts

Previous
Events

Water
Supply
Contaminati
on

Contaminati
on of ground
and drinking
water (i.e.,
stormwater
overflow)

Well
contaminati
on

Town-wide

Possible

Not assessed

No

Hazardous
Materials

Environment
al
contaminati
on; health
impacts due
to
contaminati
on

No reported
incidents

Town-wide,
but may be
localized

Possible

Non
reported

Yes

Economic or
environment
al harm to
human
health;
impacts to
food chain

2 to 7
species
reported

Town-wide,
but may be
localized

Possible

Not
assessed;
minor to
major

No

Health
impacts;
social and
economic
impacts due
to pandemic
response

Annual /
Ongoing

Town-wide

Likely

Not assessed

No

Invasive
Species

Infectious
Disease

Superfund
site (dump)
has been
remediated

Location

Probability

Estimation
of Potential
Annualized
Losses ($)

Critical
Facilities at
Risk?

8 (out of 37)
HAZMAT
storages
located close
to flood
hazard areas

(State Plan)

Priority Risk Index (PRI) Results
To prioritize and categorize the hazard risks in the planning area, the Priority Risk Index (PRI) tool was
used. PRI results provide a numerical value for each hazard that allows hazards to be ranked against one
another (the higher the PRI value, the greater the hazard risk). PRI values are obtained by assigning
varying degrees of risk to five categories (probability, impact, location, warning time, and duration).
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Each degree of risk has been assigned a value from one to four and a weighting factor. To calculate the
PRI value for a given hazard, the assigned risk value for each category is multiplied by the weighting
factor, and the products for each category are summed. Table 54 shows the PRI results for each hazard
as categorized and listed within this chapter. Figure 43 shows the hazards ranked according to their PRI
score, which played a significant role in the final hazard rankings presented in Table 55 (Summary of
Hazards for Lyndon and Lyndonville).
Table 54. Priority Risk Index Results.
Hazard

CATEGORY / DEGREE OF RISK
Possibility

Impact

Location

Warning Time

Duration

PRI
Score

Flood and
Fluvial Erosion

Likely

Critical

Moderate

12 to 24 Hours

More than 1
Week

3.0

Flash Flooding

Possible

Critical

Small

6 to 12 Hours

6 to 24 Hours

2.4

Dam Breach
Flooding

Unlikely

Critical

Small

Less than 6
Hours

Less than 6
Hours

2.1

Hurricanes

Possible

Limited

Large

More than 24
Hours

6 to 24 Hours

2.3

Microburst

Possible

Limited

Small

Less than 6
Hours

Less than 6
Hours

2.1

Tornados

Possible

Minor

Small

Less than 6
Hours

Less than 6
Hours

1.8

Blizzard

Likely

Critical

Large

More than 24
Hours

1 to 7 Days

3.0

Hail

Likely

Minor

Negligible

Less than 6
Hours

Less than 6
Hours

1.9

Ice Jams

Likely

Limited

Small

More than 24
Hours

1 to 7 Days

2.3

Ice Storms

Possible

Critical

Large

More than 24
Hours

1 to 7 Days

2.7

Nor’easter

Likely

Critical

Large

More than 24
Hours

1 to 7 Days

3.0

Highly Likely

Limited

Large

More than 24
Hours

6 to 24 Hours

2.9

FLOOD HAZARDS

WIND HAZARDS

WINTER HAZARDS

Snow Events
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Hazard

CATEGORY / DEGREE OF RISK
Possibility

Impact

Location

Warning Time

Duration

PRI
Score

Likely

Minor

Large

More than 24
Hours

More than 1
Week

2.5

Drought

Likely

Minor

Large

More than 24
Hours

More than 1
Week

2.5

Wildfire

Possible

Limited

Small

Less than 6
Hours

1 to 7 Days

2.3

Lightning

Highly Likely

Minor

Negligible

Less than 6
Hours

Less than 6
Hours

2.2

Extreme Cold
FIRE HAZARDS

GEOLOGICAL HAZARDS
Earthquake

Possible

Limited

Large

Less than 6
Hours

Less than 6
Hours

2.2

Landslide

Possible

Minor

Negligible

Less than 6
Hours

Less than 6
Hours

1.6

OTHER POTENTIAL HAZARDS
Extreme Heat
and Heat
Wave

Likely

Limited

Large

More than 24
Hours

1 to 7 Days

2.7

Water Supply
Contamination

Possible

Minor

Moderate

6 to 12 Hours

More than 1
Week

2.2

Hazardous
Materials

Possible

Limited

Moderate

Less than 6
Hours

6 to 24 Hours

2.4

Invasive
Species

Possible

Minor

Negligible

More than 24
Hours

More than 1
Week

1.6

Likely

Critical

Small

More than 24
Hours

More than 1
Week

2.7

Infectious
Disease
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Figure 43. Hazards Ranked According to PRI Value.

National Risk Index Findings
B4. Does the Plan address NFIP insured structures within the jurisdiction that have been
repetitively damaged by floods? (Requirement §201.6(c)(2)(ii))
Prior to finalizing the priority hazards for the planning area, FEMA’s National Risk Index was also
consulted to evaluate the planning area’s relative hazard risk in comparison to the rest of the United
States. The National Risk Index is a dataset and online tool to help illustrate the US communities most at
risk for 18 natural hazards. It was designed and built by FEMA in close collaboration with various
stakeholders and partners in academia; local, state, and federal government; and private industry.
National Risk Index Ratings are calculated at a county and census tract level, and is based on three
components to show “relative” risk across the US:
●
●
●

A natural hazards component (Expected Annual Loss);
A consequence enhancing component (Social Vulnerability); and
A consequence reduction component (Community Resilience).

As can be seen in Figure 25, which summarizes cumulative risk for all 18 natural hazards, communities in
the Northeastern US including Vermont have a relatively low (or very low) risk when considered
alongside the rest of the nation.
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Figure 44. National Risk Index for the United States.

The figure below summarizes the National Risk Index Scores and Ratings for each hazard applicable to
the planning area. The scores and ratings are identified for both the east and west portions of Lyndon
based on the reports generated for each census tract for the area. As seen in the below table and the
radar chart provided in Figure 45, the greatest relative hazard risks for Lyndon and Lyndonville are
Lightning, Riverine Flooding, Cold Wave, Strong Wind, Winter Weather, and Ice Storm. These findings
are generally consistent with the results of the PRI results described above, with flooding and severe
winter weather being of highest concern. Lightning being identified as the greatest risk is the exception,
but after further discussion with the HMPC it was determined to keep the lightning hazard ranked as a
low-risk hazard for the planning area based on the PRI results (indicating a high probability of
occurrence but only minor impacts over a negligible area).
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Figure 45. National Risk Index Scores and Ratings for the Planning Area.

Figure 46. National Risk Index Scores and Ratings for the Planning Area.
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Hazard Rankings
The ranking of hazards was based primarily on the PRI results but also through subsequent discussion
and consensus by the HMPC. Table 55 shows all hazards in the planning area ranked according to their
PRI score and as affirmed by the HMPC to accurately reflect their greatest concerns for the planning
area. For the 2022 plan update, the hazards of Extreme Heat and Heat Wave and Drought were
reclassified from Low Hazards to Moderate Hazards, and Infectious Disease was added as a Moderate
Hazard.
Table 55. Hazard Ranking – Summary of Hazards for Lyndon and Lyndonville.
Ranking

Hazard
Flood and Fluvial Erosion

High Hazards

Blizzard
Snow Events
Nor’easter
Ice Storms
Extreme Heat and Heat Wave
Infectious Disease
Extreme Cold

Moderate Hazards

Drought
Flash Flooding
Hazardous Materials (HAZMAT)
Hurricanes
Ice Jams
Wildfire
Lightning
Earthquake

Low Hazards

Water Supply Contamination
Dam Breach Flooding
Microburst
Hail
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Ranking

Hazard
Tornadoes

Very Low Hazards

Landslide
Invasive Species

Summary
Most of the hazards to affect the planning area are atmospheric in nature, and with the exception of
floods, will affect the entire plan area. Impacts are generally to be expected in the same amount to the
Town of Lyndon and Village of Lyndonville. For example, although Lyndonville Electric Department is
based in the Village and controlled by the Village Trustees, the electric infrastructure extends
throughout the Town so the entire community would be vulnerable to hazards that impact the electric
infrastructure. As described in detail in Chapter II, responsibility for management of public buildings and
infrastructure in the Town of Lyndon falls to the Village Trustees, the Town, or State agencies.
In summary, all the hazards addressed in this plan pose a threat to the Town of Lyndon and Village of
Lyndonville, including the assets and population within. The hazards of greatest concern are floods,
blizzards, snow events, and Nor’easters. These are followed by ice storms, extreme heat and heat wave,
infectious disease, extreme cold, drought, flash flooding, hazardous materials, hurricanes, ice jams and
wildfire. Of lesser concern are lightning, earthquake, water supply contamination, dam breach flooding,
microburst, hail, and tornadoes. Landslide and invasive species pose the least concern.
The risks posed to town residents by flood hazards, the effect of repetitive flood damage claims on flood
insurance rates for residents, and the cumulative costs to the municipality for repair of flood damaged
infrastructure are significant issues for the Town. Key areas or assets of primary concern as identified
through the plan development/update process are listed below (mostly in terms of flooding impacts).

Geographic Areas of Concern
●

Intersection of US Rt 5, VT Rt 114, and VT Rt 122 (including Northeast Kingdom Mobile Home
Park). Frequent road closures, evacuations, etc. due to chronic flooding with the potential for
major property damages with larger flood events. See Figure 27 for an aerial image of this area
during the major flood that followed Tropical Storm Irene in 2011. Route 5 is of particular
concern and if it gets reconstructed it should be elevated above flood levels that consider future
conditions.

●

Northern section of Main Street (flooding)

●

Broad Street (US Rt 5) between the railroad tracks and Boston Street

●

Both ends of Center Street (ALT Rt 122), especially at Miller’s Run Bridge (flooding)
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●

Culvert east of Centre Covered Bridge (inadequately sized for flood/debris conveyance. The
Town considers this a high hazard area and has noted how the support structure for the bridge
itself impedes the flow of water and conveyance of debris in addition to the upstream culvert).

●

Bridge at the intersection of Lily Pond Road and Route 114 (ice jams, flooding)

●

Pleasant Street and Passumpsic Street (stormwater drainage issue)

●

Southern end of Back Center Road / Northern end of Red Village Road (roadway flooding and
ponding)

●

Millers Run near covered bridge (at the Park and Ride where the river is disconnected from its
floodplain)

●

The ineffectiveness of the series of culverts under Route 5 south of the intersection with Route
114 at conveying flood flows

●

Ice jam potential at sharp bends in the river, such as those near Powers Park and along Stevens
Loop

●

Ineffective (disconnected) storm drainage on Pleasant Street and Passumpsic Street

●

Bank slide along Hawkins Brook

Vulnerable Community Assets
●

Undersized culverts, especially at Rt 5/114/122 junction and east of Centre Covered Bridge

●

Critical facilities in identified high risk flood areas (SFHAs):
o Pump stations (Lily Pond, Millers Run, Center Street)
o Wastewater treatment plant

●

Northeast Kingdom Mobile Home Park

●

Riverview Estates Mobile Home Park

●

Historic covered bridges (esp. Centre and Burrington/Randall)

●

Repetitive loss properties (16 total for planning area)

●

Other primary structures located in high-risk zones (estimated 129 total for planning area)
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Figure 47. Flooding Near the Intersection of Routes 5, 114, and 122 due to Tropical Storm Irene,
August 2011. Photo Curtesy of Heinz Fischer.
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Chapter 5: Capability Assessment
Capability Assessment Purpose
C1. Does the plan document each jurisdiction’s existing authorities, policies, programs and resources
and its ability to expand on and improve these existing policies and programs? (Requirement
§201.6(c)(3))

The purpose of conducting the capability assessment is to identify the strengths and weaknesses of the
planning area in terms of mitigating risks. This analysis will point to shortfalls and weaknesses as well
positive measures already in place, which should continue to be supported.
The capability assessment serves as the foundation for designing an effective hazard mitigation strategy.
It not only helps establish the goals and objectives for the planning area, but it ensures that those goals
and objectives are realistically achievable under given local conditions.
The capability assessment must answer two questions:
1. Does the Plan document each jurisdiction’s existing authorities, policies, programs and
resources, and its ability to expand on and improve these existing policies and programs?278
2. Does the Plan address each jurisdiction’s participation in the NFIP and continued compliance
with NFIP requirements, as appropriate?279
The capability assessment includes a comprehensive examination of the components as summarized in
Table 56. For purposes of the 2022 plan update process, emphasis for revising the assessment was
placed on updating any changes to these capabilities since the last plan update was completed in 2015,
in addition to identifying any specific opportunities to expand and improve these capabilities to reduce
risk (added to Capability Assessment Conclusions component).
Table 56. Capability Assessment Components.
Components

Description

Planning and Regulatory Capabilities

Local plans, policies, codes, and ordinances that are
relevant to reducing the potential impacts of hazards.

Administrative and Technical Capabilities

Local human resources and their skills/tools that can be
used to support mitigation activities.

278
279

44 CFR 201.6(c)(3)
44 CFR 201.6(c)(3)(ii)
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Financial Capabilities

Fiscal resources the community has access to for helping
to fund hazard mitigation projects.

Education and Outreach Capabilities

Local programs and methods already in place that can be
used to support mitigation activities.

National Flood Insurance Program (NFIP)
Participation and Compliance

Summary of information relevant to the community’s
participation in the NFIP and continued compliance with
NFIP requirements.

Capability Assessment Conclusions

A summary of capability assessment findings and key
opportunities to expand and improve on those capabilities
to reduce the community’s risk to known hazards.

Planning and Regulatory Capabilities
A4. Does the Plan describe the review and incorporation of existing plans, studies, reports, and
technical information? (Requirement §201.6(b)(3))

Planning and regulatory capabilities are the plans, policies, codes, and ordinances that prevent and
reduce the impacts of hazards. The first step in the capability assessment was to gather and review
existing plans to gain an understanding of the Town’s ability to mitigate risk. The following tables are
based off FEMA’s Worksheet 4.1280 in the Local Mitigation Planning Handbook. They were used by the
Hazard Mitigation Planning Committee (HMPC) to review the planning and regulatory capabilities of the
planning area including the most relevant plans, policies, codes, and ordinances that prevent and reduce
the impacts of natural hazards.
Table 57. Existing Plans Reviewed.
Plan / Study / Report /
Regulation

Does the plan
address natural
hazards?

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

Can the plan be used to
implement mitigation
actions?

State of Vermont,
Hazard Mitigation Plan,

Yes, all hazards

Yes

No, but the plan is
consistent with and
supportive of this local
mitigation plan.

(November 2018)

280

Capability Assessment Worksheet 4.1, Local Mitigation Planning Handbook, 2013. Federal Emergency
Management Agency.
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Plan / Study / Report /
Regulation

Does the plan
address natural
hazards?

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

Can the plan be used to
implement mitigation
actions?

Envision Lyndon:
Lyndon Municipal Plan

Yes, flooding and
fluvial erosion. The
plan also includes
specific actions to
maintain and
implement this
local hazard
mitigation plan.

Yes

Yes, the plan includes an
element focused on Flood
Resilience that identifies
multiple mitigation actions
to reduce the impacts of
flood-related hazards.

Yes, flooding and
fluvial erosion
hazards (Article XI)

No

The bylaws explicitly
support flood mitigation
through Article XI (Flood
Hazard Regulations), and
generally through other
measures as well (i.e.,
regulations dealing with
stormwater drainage, steep
slopes, water quality
protection, hazardous
materials, etc.).

Yes, though the
plan is limited in
focus to
emergency
preparedness and
response resources
and activities for
multiple hazards. It
does not address
the mitigation of
hazards beyond
public information,
warning,
sheltering, etc.

No

No

Yes, flooding and
fluvial erosion.

Yes

Yes, the plan identifies and
prioritizes specific
stormwater problem areas
for the Town to focus

(October 2020)
(Considered
Comprehensive /
Master Plan)

Lyndon Zoning Bylaws
(Amended February
2022)

Lyndon Local
Emergency
Management Plan
(May 2019)

Stormwater Master
Plan
(August 2018)
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Plan / Study / Report /
Regulation

Does the plan
address natural
hazards?

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

Can the plan be used to
implement mitigation
actions?
mitigation actions and
drainage improvement
projects.

Comprehensive
Economic Development
Strategy for the
Northern Vermont
Economic Development
District (2021 -2025)
(February 2022)

Report of the Vermont
State Auditor: Some
High Hazard Dams,
Including State-Owned,
Linger in Poor Condition
for Years, Risking
Human Lives.
Department of
Environmental
Conservation’s Dam
Safety Program.

Yes, resilience is a
key theme of the
plan, and Goal #1
is to “Build
Economic
Resilience in the
Northern Vermont
Region”.

Not specific projects but it
does identify general
opportunities and actions
to mitigate risk to natural
hazards and predicted
impacts from climate
change.

No but it is supportive as it
identifies several actions to
help create resilient
communities to reduce the
vulnerability of the region
through community
planning capabilities
(hazard mitigation plans,
protective zoning, flood
resilience).

Yes, flooding (dam
failure flood
inundation).

No, but the report
identifies numerous
recommendations and
related issues for DEC to
undertake in addressing
high hazard dams across
Vermont.

No, but it can be referenced
in support of any mitigation
actions related to
addressing threats posed by
the Institute Dam in Lyndon
(classified by DEC as high
hazard and rated in poor
condition since 2002).

Yes, flooding (ice
jams)

The report identifies and
describes several ice jam
mitigation techniques
including advance
measures, emergency
measures, and permanent
measures, with several
potential recommended
projects for each.

Yes, if the Town is
interested in pursuing any
of the suggested ice jam
mitigation measures
identified in the report.

Yes, flooding and
fluvial erosion.

Yes, the USACE tentatively
recommends a Locally

Possibly, if the Town is
interested in pursuing any

(February 2022)
Ice Jam History and
Preliminary Mitigation
Assessment for Lyndon,
VT
Report prepared for the
USACE – New England
District
(January 2022)
Upper Connecticut River
Watershed, Vermont –
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Plan / Study / Report /
Regulation

Does the plan
address natural
hazards?

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

Can the plan be used to
implement mitigation
actions?

Flood Risk Management
Draft Feasibility Study
and Environmental
Assessment

The report
summarizes the
problems, needs,
and opportunities
for flood risk
management
within the affected
area of the Upper
Connecticut River
Watershed,
including for the
Passumpsic River
in Lyndon.

Preferred Plan (LPP) for
implementation of flood
risk management projects
in Lyndon. The LPP
includes the elevation of
43 of residential structures
and floodproofing of 32
non-residential structures.

of the recommended flood
mitigation actions identified
in the report.

Yes, flooding and
fluvial erosion,
invasive species.

Yes

Yes, the plan includes
multiple strategies and
identifies priority areas in
the planning area to
address the impacts of
flooding, fluvial erosion, and
stormwater management.

Yes, especially
flooding and fluvial
erosion, with
reference to many
other hazards
including drought,
invasive species,
water supply
contamination,
hazardous
materials, etc.

Includes a Flood Resilience
section.

Offers analysis, as well as a
range of goals and
strategies that are
supportive of hazard
mitigation actions –
especially as it relates to
flood mitigation and
stormwater management
actions.

Yes, invasive
species.

No, but it does include
supportive goals and
action steps that relate to
natural hazard mitigation
(i.e., community education

No, but it provides good
support to the mitigation
plan.

Prepared for the USACE
– New England District

(March 2021)

Passumpsic River
Tactical Basin Plan
(October 2019)

Regional Plan for the
Northeast Kingdom
(Amended April 2018)

Community Forest
Strategic Action Plan
(December 2016)
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Plan / Study / Report /
Regulation

Does the plan
address natural
hazards?

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

Can the plan be used to
implement mitigation
actions?

on invasive species
monitoring).
Planning for Flood
Recovery and LongTerm Resilience is
Vermont

Yes, flooding

Yes, four types of flood
mitigation recommended.

No, but it provides good
support to the mitigation
actions recommended in
the mitigation plan.

Yes, flooding

One of the top 10 actions
identified in this plan is to
improve river corridor and
floodplain protections for
the Passumpsic, Millers
Run, East and West Branch
Passumpsic River in town
zoning bylaws to allow
these streams to develop
new floodplains and
reduce flood damage.281

No, but it provides good
support to the mitigation
plan.

Yes, flooding

This March 2014 report
primarily addresses
projects to mitigate nonpoint source pollution,
including the upgrading of
existing detention basins
to treat runoff before it
enters the receiving
waters. The maps of
stormwater infrastructure,
including the location of
storm drains and catch
basins, are also useful in
assisting with emergency
preparedness during

No, but it provides good
support to the mitigation
plan.

(EPA 2014)
Passumpsic and Upper
Connecticut River
Tactical Basin Plan
(June 2014)

Passumpsic River Basin,
Stormwater
Infrastructure Mapping
Project
(March 2014)

281

Lyndon Town Plan. (2015). Town of Lyndon. P.81.
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Plan / Study / Report /
Regulation

Does the plan
address natural
hazards?

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

Can the plan be used to
implement mitigation
actions?

events of heavy rains or
spring snowmelt.282
North Main Street
Overflow Culverts,
Alternatives Analysis

Yes, flooding

The study concluded that
the flooding in the
location of the Main Street
Bridge was a function of
both reduced local
conveyance of floodwaters
and backwatering from
the Vail Dam. This analysis
was based on the
hydraulic model prepared
by VTrans in 2004. The
study noted the need for
updated data.283

Yes

Yes, flooding

Yes, provides several
recommendations for a
new structure that meets
the hydraulic standards,
fits the natural channel
width and the roadway
grade.

Yes

Yes, flooding

Watershed-level
approaches to flood
mitigation include the
river corridor (or fluvial
erosion hazard area)
zoning in the towns of
Sutton, Lyndon, and Burke
to encourage long-term
channel stability. Site-level
projects are also
proposed, including buffer

No, but it provides good
support to the mitigation
plan.

(Memo April 2012)

Lyndon TH 77 (Simpson
Drive) over unnamed
brook site about 200’
southwest of TH 76
(Sheldon Brook Road)
(Memo July 2011)
West Branch
Passumpsic River and
Calendar Brook Corridor
Plan, Caledonia County
(August 2010)

282
283

Ibid.
Ibid.
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Plan / Study / Report /
Regulation

Does the plan
address natural
hazards?

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

Can the plan be used to
implement mitigation
actions?

plantings and bridge
replacement. The corridor
protection areas identified
in the report focus on
undeveloped areas in the
river corridor that are a
high priority because of
their potential to reduce
downstream flooding in
developed areas, including
Lyndonville Village.284
Lower Passumpsic River
Tributaries, River
Corridor Plan, Caledonia
County
(August 2010)

284
285

Yes, flooding

The Plan provides a
preliminary list of sitespecific projects designed
to mitigate flood and
erosion hazards. These
include the resizing of
bridges and culverts to
adequately accommodate
the flood prone width, the
removal of berms that
restrict access of the river
to the floodplain, bank
stabilization measures,
removal of obstructions
from the stream channel
that trap large amounts of
sediment and debris, and
buffer plantings. Many of
the recommended sitespecific projects are in
Lyndon, and a number
identify the municipality
as a key potential
partner.285

No, but provides good
support to the mitigation
plan.

Ibid.
Ibid.
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Plan / Study / Report /
Regulation

Does the plan
address natural
hazards?

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

Can the plan be used to
implement mitigation
actions?

Miller’s Run River
Corridor Plan, Lyndon,
Wheelock, and Sheffield

Yes, flooding

Yes – Lists projects to
“help attenuate
floodwaters, reducing
flooding downstream.
Proposed projects are also
intended to improve water
quality and enhance
habitat.
Recommendations include
obtaining easements to
expand floodplain access,
replacing undersized
bridges, and updating land
use regulations to prevent
filling in the floodplain.286

Yes

Yes, flooding

Yes, lists projects intended
to reduce river corridor
erosion and other flood
related hazards. Plan
notes that floodwater
storage on the Upper
Passumpsic tributaries is
critical to mitigating floods
on the Passumpsic River
main stem.287

No, but it provides good
support to the mitigation
plan.

Yes, flooding

Yes

No, but it provides good
support to the mitigation
plan.

(October 2009)

East Branch Passumpsic
River Corridor Plan,
Burke, and Lyndon
(January 2009)

Passumpsic River Flood
Mitigation Study
(November 2006)

Replacement of dry
culverts under Main Street
(State Route 5) with dry
bridge (done).
Development of River
Corridor Protection Plans
(done).

286
287

Lyndon Town Plan. (2015). Town of Lyndon. P.81.
Lyndon Town Plan. (2015). Town of Lyndon. P.80.
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Plan / Study / Report /
Regulation

Does the plan
address natural
hazards?

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

Can the plan be used to
implement mitigation
actions?

Limit further
encroachment in the
floodplain with
conservation easements
and / or acquisition.

The Town of Lyndon and Village of Lyndonville do not have the following plans:
Table 58. Plans Not Specifically in Place.
Plans not Specifically in Place

Description

Capital Improvements Plan

The Town has established a Capital Improvement Budget but
does not yet have a Capital Improvements Plan. The
development of a CIP is an action identified for implementation
in the 2020 Municipal Plan (Action 4.2).

Economic Development Plan

Although the Town does not have a separate, stand-alone
Economic Development Plan, it has included Economic
Development as a distinct element in its 2020 Municipal Plan
with specific objectives, policies, and actions to develop and
maintain a vibrant, thriving local economy.

Continuity of Operations Plan

Although there is no COOP in place for the planning area, the
Town of Lyndon has a Local Emergency Management Plan
(LEMP) that must be readopted annually and submitted to
NVDA, and the Lyndon Fire Department has an Emergency
Response Plan.

Transportation Plan

Although the Town does not have a separate, stand-alone
Transportation Plan, it has included Transportation as a distinct
element in its 2020 Municipal Plan with specific objectives,
policies, and actions to provide for safe, convenient, economic,
and energy efficient transportation systems.

Community Wildfire Protection Plan

Although the Town does not have a CWPP, the State of
Vermont has wildfire protection regulations that the planning
area must adhere to.
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Zoning and Land Use Regulations
The zoning bylaws for the planning area do support hazard mitigation and were last amended in
February 2022. All land development in the planning area, including but not limited to the construction,
reconstruction, conversion, structural alteration, relocation, or enlargement of any structure, any
excavation or filling for commercial use, or any change in the use of any structure or land requires a
zoning permit. Table 4 indicates which zoning ordinances are in-place and Figure 1 shows the zoning
districts.
One of the requirements of membership in the NFIP is that the Town administer flood hazard
regulations. Flood hazard regulations contained in Article XI of the Town’s bylaws regulate development
within the special flood hazard areas identified on the Flood Insurance Rate Map (FIRM). While these
regulations address the flood hazard areas identified by FEMA, until recently they did not address fluvial
erosion hazard areas associated with the movement of rivers and streams.
To address fluvial erosion hazards, the Vermont River Management Program has defined and mapped
“river corridors” along all perennial streams and rivers (as shown in Chapter 4: Risk Assessment). The
river corridor is intended to encompass land adjacent the stream or river needed to accommodate its
meandering, floodplain, and riparian functions so that it can maintain equilibrium, thus reducing future
erosion hazards. This approach is based on giving rivers room to move rather than seeking to armor or
berm them to prevent their movement. Lyndon adopted revised Flood Hazard Regulations in 2016 that
regulate development in the river corridors.
Lyndon’s zoning bylaws also address hazards and public safety through Subdivision Regulations (Article
VII) and Site Plans (Article IX) for new developments, and they allow for Planned Unit Developments
(Article XII), which can be a way to allow more flexible requirements for developments that achieve
environmental benefits, such as preservation of open space, and minimization of impervious surfaces.
Table 59. Land Use Planning Ordinances.
Land Use Planning and
Ordinances

Yes / No

Is the ordinance an effective measure for reducing hazard impacts?

Zoning Bylaws

Yes

Zoning Bylaws (Last Amended in February 2022) – Very effective
measure for reducing impacts; adequately administered and
enforced.

Subdivision Ordinance

Yes

Zoning Bylaws, Article VII – Very effective measure for requiring
improvements to protect public safety and reduce the impacts of
flooding (i.e., stormwater management) and other developmentrelated impacts; adequately administered and enforced.

Floodplain Ordinance

Yes

Zoning Bylaws, Article XI – Very effective measure for reducing
impacts of flooding and fluvial erosion; adequately administered
and enforced.

Is the ordinance adequately administered and enforced?
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Natural Hazard Specific
Ordinance (stormwater,
steep slope, wildfire)

Yes

Sewer and Wastewater Ordinance, Solid Waste Management
Ordinance (including Open Fires), and Nuisance Structures for
Lyndon (last amended in 2022); and Wastewater and Water
Ordinances for Lyndonville (last amended in 2020). The Town relies
on state issued stormwater permits for development disturbing over
an acre of land. These ordinances are adequately administered and
enforced but are not directly focused on natural hazards mitigation.

Flood Insurance Rate
Maps

Yes

Current Effective Firm is dated May 17, 1988. These maps are not
digitized.

Acquisition of Land for
open space and public
recreation uses

No

Neither jurisdiction has an open space plan. Lyndon’s conserved and
managed land is scattered throughout town and makes up a small
percentage of the town’s total acreage. While the Town does not
actively acquire land for open space purposes, it has adopted a
policy to encourage the transformation of open space not suitable
for development for flood storage, renewable energy production,
etc. (Municipal Plan, Policy 1.3).
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Figure 48. Zoning District Map.

In addition to zoning regulations, the planning area has building code and site plan requirements as
show in the table below.
Table 60. Building Code, Fire Safety, and Site Plan Requirements.
Building Code,
Permitting, and
Inspections

Yes / No

Are codes adequately enforced?

Building Code

Yes

The planning area adheres to state-mandated building code
standards for public buildings, including but not limited to the
Vermont Fire and Building Safety Code, 2015 edition. Current State
Rules are based on the following adopted codes:
NFPA 1 Fire Code, 2015 edition
NFPA 101 Life Safety Code, 2015 edition
The International Building Code, IBC, 2015 edition
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Building Code,
Permitting, and
Inspections

Yes / No

Are codes adequately enforced?

NFPA 70 National Electrical Code, 2017 edition
ICC International Plumbing Code, 2018 edition
The National Board Inspection Code, National Board of Boiler and
Pressure Vessel Inspectors, 2015
All residential projects must also comply with the Vermont
Residential Building Standards (RBES), 2020 edition.
Building codes are not administered or enforced by the Town or
Village, though the Town provides guidance to owners and
builders/developers as required through the zoning permit
application process as described earlier in this section. It is up to the
applicant to ensure all local and state permit approvals are in place
and work is completed per current code requirements. All zoning
permits require a Certificate of Occupancy from the Town’s Zoning
Administrator to ensure all work has been completed in accordance
with applicable requirements.
Fire Department ISO
Rating

The current ISO rating for the local fire department is Class 07/7x.
Class ratings are issued by ISO on a scale of 1-10 with 1 representing
superior fire protection and 10 indicating that the area's firesuppression program doesn't meet ISO's minimum criteria. The first
number is the class that applies to properties within 5 road miles of
the responding fire station and 1,000 feet of a creditable water
supply, such as a fire hydrant, suction point, or dry hydrant. The
second number is the class that applies to properties within 5 road
miles of a fire station but beyond 1,000 feet of a creditable water
supply.

Site Plan Review
Requirements

The Zoning Bylaws (Article IX) include site plan requirements for all
development in town except 1 family and 2 family dwellings. Those
requirements include vehicular safety, landscaping, setbacks,
screening, and protection of renewable energy.

Implications of Growth and Development Patterns
The Town of Lyndon and Village of Lyndonville are growing in population, infrastructure, and buildings.
Dealing with current and future land use is explicitly addressed in the 2020 Municipal Plan through Goal
1 which is to “create quality places that combine human scale development, a mix of sustainable land
uses, and a variety of social opportunities.” Numerous policies, objectives and actions have been
developed to help achieve this goal which includes encouraging development in a manner that is
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sustainable and supportive of the natural environment and hazard mitigation. Examples include avoiding
known hazard areas, minimizing the amount of impervious surface coverage, using vegetative buffers
along streams, and transforming open space not suitable for development into flood storage. These
future land use policies, coupled with others throughout the Municipal Plan (especially in the Flood
Resilience Element), will help to ensure that the planning area grows and develops in a more resilient
manner when it comes to natural hazards. Figure 2 shows the Future Land Use Map for the planning
area as included in this element of the plan.

Figure 49. Future Land Use Map.

Safe Growth Survey
As part of the assessment for planning and regulatory capabilities, the Town’s Planning Director
completed a Safe Growth Survey. This unique survey instrument was drawn from the Safe Growth Audit
concept developed for the American Planning Association (APA) to help communities evaluate the
extent to which they are positioned to grow safely relative to natural hazards. The survey covered six
topic areas including the following:
●

Land Use

●

Transportation

●

Environmental Management
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●

Public Safety

●

Zoning Ordinance

●

Subdivision Regulations

●

Capital Improvement Program and Infrastructure Policies

While somewhat of a subjective exercise, the Safe Growth Survey was used to provide some measure of
how adequately existing planning mechanisms and tools for the planning area were being used to
address the notion of safe growth. In addition, the survey instrument was aimed at further integrating
the subject of hazard risk management into the dialogue of local community planning and to possibly
consider and identify new actions as it relates to those local planning policies or programs already in
place or under development. It is anticipated that the Safe Growth Survey will be used again during
future plan updates to help measure progress over time and to continue identifying possible mitigation
actions as it relates to future growth and community development practices, and how such actions may
better be incorporated into local planning mechanisms.
The results of the Safe Growth Survey are summarized in Table 6. This includes describing how strongly
the Town’s Planning Director agrees or disagrees with 25 statements as they relate to the current plans,
policies, and programs for guiding future community growth and development, according to the
following scale:
1=Strongly Disagree 2=Somewhat Disagree 3=Neutral 4=Somewhat Agree 5=Strongly Agree
Table 61. Safe Growth Survey Results.
COMPREHENSIVE/MASTER PLAN (i.e., 2020 Lyndon Municipal Plan)
Land Use
The comprehensive/master plan includes a future land use map that
clearly identifies natural hazard areas.

1

2

3

4

5

Current land use policies discourage development and/or redevelopment
within natural hazard areas.

1

2

3

4

5

The comprehensive/master plan provides adequate space for expected
future growth in areas located outside of natural hazard areas.

1

2

3

4

5

1

2

3

4

5

Transportation
The transportation element limits access to natural hazard areas.
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COMPREHENSIVE/MASTER PLAN (i.e., 2020 Lyndon Municipal Plan)
Transportation policy is used to guide future growth and development to
safe locations.

1

2

3

4

5

Transportation systems are designed to function under disaster
conditions (e.g., evacuation, mobility for fire/rescue apparatus, etc.).

1

2

3

4

5

Environmental features that serve to protect development from hazards
(e.g., wetlands, riparian buffers, etc.) are identified and mapped.

1

2

3

4

5

Environmental policies encourage the preservation and restoration of
protective ecosystems.

1

2

3

4

5

Environmental policies provide incentives to development that is located
outside of protective ecosystems.

1

2

3

4

5

The goals and policies of the comprehensive/master plan are related to
and consistent with those in the hazard mitigation plan.

1

2

3

4

5

Public safety is explicitly included in the comprehensive/master plan’s
growth and development policies.

1

2

3

4

5

The monitoring and implementation section of the
comprehensive/master plan covers safe growth objectives.

1

2

3

4

5

The zoning bylaws conform to the comprehensive/master plan in terms
of discouraging development and/or redevelopment within natural
hazard areas.

1

2

3

4

5

The bylaws contain natural hazard overlay zones that set conditions for
land use within such zones.

1

2

3

4

5

Environmental Management

Public Safety

ZONING BYLAWS
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COMPREHENSIVE/MASTER PLAN (i.e., 2020 Lyndon Municipal Plan)
Rezoning procedures recognize natural hazard areas as limits on zoning
changes that allow greater intensity or density of use.

1

2

3

4

5

The bylaws prohibit development within, or filling of, wetlands,
floodways, and floodplains.

1

2

3

4

5

The subdivision regulations restrict the subdivision of land within or
adjacent to natural hazard areas.

1

2

3

4

5

The regulations provide for conservation subdivisions or cluster
subdivisions to conserve environmental resources.

1

2

3

4

5

The regulations allow density transfers where hazard areas exist.

1

2

3

4

5

The capital improvement program limits expenditures on projects that
would encourage development and/or redevelopment in areas
vulnerable to natural hazards.

1

2

3

4

5

Infrastructure policies limit the extension of existing facilities and services
that would encourage development in areas vulnerable to natural
hazards.

1

2

3

4

5

The capital improvements program provides funding for hazard
mitigation projects identified in the hazard mitigation plan.

1

2

3

4

5

Small area or corridor plans recognize the need to avoid or mitigate
natural hazards.

1

2

3

4

5

The building code contains provisions to strengthen or elevate new or
substantially improved construction to withstand hazard forces.

1

2

3

4

5

SUBDIVISION REGULATIONS

CAPITAL IMPROVEMENT PROGRAM AND INFRASTRUCTURE POLICIES

OTHER
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COMPREHENSIVE/MASTER PLAN (i.e., 2020 Lyndon Municipal Plan)
Economic development and/or redevelopment strategies include
provisions for mitigating natural hazards or otherwise enhancing social
and economic resiliency to hazards.

1

2

3

4

5

Administrative and Technical Capabilities
The table below is based off Worksheet 4.1 from FEMA’s Local Mitigation Planning Handbook.288 It was
used by the HMPC to review administrative and technical capabilities of the Town. These include staff
and their skills and tools that can be used for mitigation planning and to implement specific mitigation
actions. The Yes / No column answers the question, Does the position or document listed in the first
column exist.
Table 62. Administrative and Technical Capabilities.
Administration

Yes / No

Describe capability.
Is coordination effective?

Planning Commission

Yes

The primary function of the Planning Commission is to prepare and
amend the Municipal Plan and the zoning bylaws, and to advise on
amendments that are made by others. The Planning Commission is
charged with providing long term perspective to day-to-day
decision-making. The Planning Commission supports the Town and
Village by bringing the community together to see that the public’s
interest and general welfare of the community are put ahead of
personal interests.

Development Review
Board

Yes

The primary function of the Development Review Board (DRB) is to
perform development review. When performing development
review the DRB is acting in a quasi-judicial capacity because it is
applying the bylaws to a specific application and is in effect acting
like a court. The DRB is responsible for hearing all applications for
development review including site plan, subdivision, variance,
conditional use, administrative officer (AO) appeals, and other
reviews authorized by the by-laws.

Hazard Mitigation
Planning Committee

Yes

Formed for the purposes of completing this plan. This committee
will remain active to work on the implementation of this plan.

288

Capability Assessment Worksheet 4.1, Local Mitigation Planning Handbook, 2013. Federal Emergency
Management Agency.
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Administration

Yes / No

Describe capability.
Is coordination effective?

Maintenance Programs
to Reduce Risk (e.g., tree
trimming, clearing
drainage system)

Yes

The Town does have an Urban Forest Program to help maintain
trees. Tree trimming and clearing drainage systems is a function of
each jurisdiction’s Department of Public Works.

Mutual Aid Agreements

Yes

Mutual Aid Agreements are in place with all surrounding towns,
including Burke, Wheelock, St. Johnsbury, Kirby, Granby, etc. Very
effective in terms of supporting local emergency response activities.

Staff

Yes / No

Is staffing adequate to enforce regulation?
Is staff trained on hazards and mitigation?

Chief Building Official

No

Buildings inspections are under the authority of the State. It is
still not feasible or necessary for many local jurisdictions in
Vermont to appoint a Building Official.

Floodplain
Administrator

Yes

Zoning Administrator

Emergency Manager

Yes

Fire Chief serves as the Emergency Manager for both the Town
and Village.

Community Planner

Yes

Planning and Economic Development Director

Civil Engineer

No

Engineering services are contracted out when required.

GIS Coordinator

No

The Town subcontracts for GIS tax base maps and relies on
NVDA for GIS support.

Technical

Yes / No

Describe capability.
Has capability been used to assess / mitigate risk in the past?

Warning Systems /
Services
(Reverse 911, outdoor
warning signals)

No

The Town does use a local radio station for announcements
and the Northern Vermont University has a student email
system that can send announcements.
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Hazard Data and
Information

Yes

Hazard data and information is maintained as needed, and a
list of updated / retrofitted buildings also exists. A mitigation
action was developed during the last plan update to maintain
hazard data as it becomes available, and the Town has since
made progress in establishing this as a sustained mitigation
capability.

Grant Writing

Yes

Town Administrator, Planning Director, and NVDA

HAZUS Analysis

No

The jurisdictions would be unduly burdened if they attempted
to implement HAZUS. They rely on the support of NVDA for
GIS.

Financial Capabilities
The table below is based off Worksheet 4.1 from FEMA’s Local Mitigation Planning Handbook.289 It was
used by the HMPC to identify eligibility and access to hazard mitigation funding.
Table 63. Financial Capabilities.
Funding Resource

Access /
Eligibility
(Yes / No)

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

Capital Improvements
Project Funding

Yes

The Town has established a Capital Improvement Budget since the
last plan update. It has not yet been used for mitigation activities,
but it could likely become a resource for future mitigation actions.

Authority to Levy Taxes
for Specific Purposes

Yes

The Town maintains the authority to levy taxes through bond
referendum procedures. It has reportedly (per the previous plan
update) used this authority in the past to acquire two residential
structures as a part of a FEMA project.

Fees for Water, Sewer,
Gas, or Electric Services

Yes

Wastewater, water, and electric service all have service fees, but
they have not been used for mitigation purposes (and it is not
likely that they can be).

Impact Fees for New
Development

No

N/A

Could the resource be used to fund future mitigation actions?

289

Capability Assessment Worksheet 4.1, Local Mitigation Planning Handbook, 2013. Federal Emergency
Management Agency.
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Storm Water Utility Fee

No

The jurisdictions do not feel the public would approve a
stormwater utility fee in the future.

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

Yes

The Town regularly incurs debt through bonds when approved by
voters. This has not been used to fund mitigation actions in the
past but should be considered a possible resource in the future,
particularly for leveraging local funds with state or federal funds in
support of large-scale flood mitigation / infrastructure projects.

Incur Debt through
private activities

No

Community
Development Block
Grant

Yes

The planning area has received CDBG funds for Rural Edge.

Other Federal Funding
Programs

Yes

The Town has secured federal grant funds in the past, including
from FEMA for the acquisition of flood-prone structures. The last
parcel that the Town was involved with in terms of floodplain
buyouts was on Center Street (partially funded through FEMA and
the Passumpsic Valley Land Trust). It has also leveraged funding
from the USDA for water, wastewater, and infrastructure projects.
Although administered by the State, the primary federal sources
to support future pre-disaster mitigation actions include the
Building Resilience Infrastructure and Communities and Flood
Mitigation Assistance grant programs (FEMA), while post-disaster
mitigation actions may expand to include the Hazard Mitigation
Grant Program (FEMA) and Community Development Grant
Program – Disaster Recovery grants (HUD).

State Funding Programs

Yes

The Town has secured funding from VTrans for the pedestrian
bridge and road paving, Land and Water Conservation Fund for
municipal pool repairs. The approval and adoption of this plan
should help open-up additional funding sources.
Other potential funding sources to support future mitigation
actions include but are not limited to the following:
Hazard Mitigation Flood Resilient Community Fund (VEM)
Local Emergency Management Enhancement Grant (VEM)
Rural Fire Protection Grant Program (VT Rural Fire Protection Task
Force and VT Association of Conservation Districts)
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Climate Catalysts Innovation Fund (VT Council on Rural
Development
Municipal Planning Grant (VT Department of Housing &
Community Development)

Education and Outreach Capabilities
The table below is based off Worksheet 4.1 from FEMA’s Local Mitigation Planning Handbook.290 It was
used by the HMPC to identify education and outreach programs used to implement mitigation activities.
Table 64. Education and Outreach Capabilities.
Program / Organization

Yes / No

Describe program / organization and how relates to disaster
resilience and mitigation.
Could the program / organization help implement future
mitigation activities?

Local citizen groups or
non-profit organizations
focused on
environmental
protection, emergency
preparedness, access,
and functional needs
populations, etc.

Yes

The Planning Commission is the most active in terms of encouraging
public emergency preparedness. Also have the Village Improvement
Society, the Development Review Board to focus on conditional use
permits, and Chamber of Commerce for business improvement.

Ongoing public
education or
information program
(e.g., responsible water
use, fire safety,
household
preparedness,
environmental
education)

Yes

The Town has created a “Quick Link” on its website dedicated to
Reducing Flood Risk, with links to a variety of resources and
reference documents.
The Fire Department promotes fire safety education through various
outreach activities, such as teaming up with the National Fire
Protection Association (NFPA) on campaigns for Fire Prevention
Week. They also we visit area schools and day cares to teach them
about fire safety.
A couple of mitigation actions have been included in this plan to
further expand and enhance public education on hazard mitigation.

290

Capability Assessment Worksheet 4.1, 2013. Local Mitigation Planning Handbook, Federal Emergency
Management Agency.
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Natural disaster or
safety related school
programs

No

The Lyndon Institute has a J Term program that includes education
about pollution on the Passumpsic Valley Watershed.

StormReady
Certification

No

N/A

Public-Private
Partnership initiatives
addressing disasterrelated issues

Yes

Most are focused on energy efficiency initiatives but with relation to
natural hazards and climate change, such as Heat Squad (providing
low-cost energy audits for homes and businesses), Window Dressers
(providing interior storm window inserts), etc.
When the mitigation actions related to public education are
implemented it may become feasible for a public-private
partnership related to disasters to develop.

National Flood Insurance Program (NFIP) Compliance
C2. Does the Plan address each jurisdiction’s participation in the NFIP and continued
compliance with NFIP requirements, as appropriate? (Requirement §201.6(c)(3)(ii))
Both the Town of Lyndon and the Village of Lyndonville are members of FEMA’s National Flood
Insurance Program (NFIP), which enables property owners in flood hazard areas to purchase flood
insurance. Details regarding participation in the NFIP are provided in the table below. The HMPC used
Worksheet 4.3 from FEMA’s Local Mitigation Planning Handbook291to collect information regarding the
Town and Village’s participation in and compliance with the NFIP. The worksheet also helped the HMPC
identify potential mitigation actions. The Town’s Zoning Administrator functions as the floodplain
manager for both the Village and the Town and she will ensure that each jurisdiction maintains NFIP
compliance. Many of the mitigation actions in this plan relate to flooding, and several relate specifically
to NFIP compliance including the mitigation of repetitive loss properties, and education related to
floodproofing for home and business owners.

291

Capability Assessment Worksheet 4.1, 2013. Local Mitigation Planning Handbook, Federal Emergency
Management Agency.
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Table 65. National Flood Insurance Program Worksheet.
NFIP Topic

Source of Information

Comments

How many NFIP
policies are in the
community? What is
the total premium
and coverage?

FEMA NFIP

As of June 30, 2022, there are 14 NFIP policies in the
planning area, with a total annual premium of $16,003
and $1,651,600 in total coverage.292

How many claims
have been paid in the
community? What is
the total amount of
paid claims? How
many of the claims
were for substantial
damage?

FEMA NFIP

A total of 70 claims amounting to approximately $1.6
million have been paid to the Town of Lyndon (including
Village of Lyndonville) NFIP policyholders.293

How many structures
are exposed to flood
risk within the
community?

Flood Ready Vermont

An estimated 117 structures in the Town of Lyndon and
26 structures in the Village of Lyndonville are located
within the FEMA-mapped Special Flood Hazard Area
(SFHA).294

Describe any areas of
flood risk with limited
NFIP policy coverage

Flood Ready Vermont

Buildings within many areas within the SFHAs do not
have NFIP policy coverage. For Lyndon, it is estimated
that only 10 percent of buildings in the SFHA have a NFIP
policy in force, and for Lyndonville it is estimate that
only for Lyndonville it is estimate that only 6 percent of
buildings in the SFHA have an NFIP policy in force.295

INSURANCE SUMMARY

292

FEMA NFIP, HUDEX Report, Policy and Loss Data by Community. Retrieved from
https://nfipservices.floodsmart.gov//reports-flood-insurance-data
293

Ibid.

294

Flood Ready Vermont, Expanded Community Reports for Lyndon and Lyndonville. Retrieved from
https://floodready.vermont.gov/assessment/community_reports
295
Ibid.
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STAFF RESOURCES
Is the Community FPA
or NFIP Coordinator
certified?

Community FPA

The Town’s Zoning Administrator functions as the
floodplain manager for both the Village and the Town
but is not a Certified Floodplain Manager.

Is floodplain
management an
auxiliary function?

Community FPA

Yes

Provide an
explanation of NFIP
administration
services (e.g., permit
review, GIS,
education or
outreach, inspections,
engineering
capability)

Community FPA

The Planning Director is responsible for NFIP
administration with support from t

What are the barriers
to running an
effective NFIP
program in the
community, if any?

Community FPA

Barriers include the additional permits that are required
that are "fuzzy". Meaning, all the other permits that a
project might need that are more project specific are
not as clearly laid out. The Town directs people to the
Vermont Permit Navigator, but that doesn't guarantee
that they get the proper permits and there are no local
checks to inform the Town if they did or not. The Town
also has an outdated tax map that doesn't always have
the accurate information people need.
Also, the Town’s Zoning Administrator has multiple
responsibilities, which is not uncommon for a town this
size in Vermont. This could be an impediment following
major flood events when more dedicated staffing
becomes necessary (i.e., for conducting damage
inspections, substantial damage determinations, permit
reviews, etc.).

COMPLIANCE HISTORY
Is the community in
good standing with
the NFIP?

State NFIP
Coordinator, FEMA
NFIP Specialist,
Community Records

The Town and the Village are in compliance with the
NFIP. The Town’s Zoning Administrator who is
responsible for overseeing the NFIP for both
jurisdictions will continue maintaining compliance and
enforcing flood regulations through zoning
administration.
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Are there any
outstanding
compliance issues
(i.e., current
violations)?

Community FPA

No

When was the most
recent Community
Assistance Visit (CAV)
or Community
Assistance Contact
(CAC)?

Community FPA

2011

Is a CAV or CAC
scheduled or needed?

Community FPA

No

When did the
community enter the
NFIP?

FEMA Community
Status Book Report296

June 18, 1980

Are the FIRMs digital
or paper?

Community FPA

Paper (current FIRM dated May 17, 1988).

Do floodplain
development
regulations meet or
exceed FEMA or State
minimum
requirements? If so,
in what ways?

Community FPA

Meet and Exceed. The Town has adopted all FEMA and
State requirements for floodplain management, as well
as river corridor protection (Zoning Bylaws, Article XI).

Provide an
explanation of the
permitting process.

Community FPA,
State, FEMA NFIP

The Lyndon Land Use & Development Regulations
requires permits and approvals for development
activities. State law requires a 15-day appeal period
after the permit is approved before construction can
commence. In addition, applicants need to make sure
that any other required permits from the Town and/or
State are obtained.

REGULATION

In addition to a Zoning Permit, a Site Plan is required for
any development involving new buildings, building
additions, driveway or parking changes, construction or
enlargement of decks, patios, porches, etc. The level of
296

FEMA Community Status Book Report. Retrieved from https://www.fema.gov/cis/VT.pdf
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detail required for a Site Plan depends on the type of
project proposed. Smaller projects, such as a house
addition or construction of a shed or deck, do not
necessarily need the same level of detail as larger
projects. At a minimum, setbacks from special flood
hazard areas, wetlands, and surface waters must be
included.
For any development located in the Special Flood
Hazards Area or River Corridor, the project also requires
review by the Development Review Board to ensure
compliance with all local regulations and federal NFIP
standards.
COMMUNITY RATING SYSTEM (CRS)
Does the community
participate in CRS?

Community FPA,
State, FEMA NFIP

No. Although the Town had expressed interest in CRS
participation in the past, this is no longer considered an
action worth pursuing based on a review of benefits and
costs (minimal NFIP policyholders to benefit, increased
administrative burdens for Town staff).

What is the
community’s CRS
Class Ranking?

N/A

N/A

What categories and
activities provide CRS
points and how can
the class be
improved?

N/A

N/A

Does the plan include
CRS planning
requirements?

No

Not considered necessary at this time.

Capability Assessment Conclusions
Each of the jurisdictions in the planning area is capable of mitigating risk. Their ability to collaborate
increases their mitigation capabilities. The Town of Lyndon has a current Municipal Plan, an official town
map, and they have adopted subdivision regulations / bylaws. They have a Planning and Zoning
Commission and a Development Review Board. They also have a flood hazard district and have adopted
Vermont’s Land Use and Development law, Local Act 250 Review per 24 V.S.A. 4420(b)(1). Each of these
speaks to their ability to mitigate risk.
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The capabilities of the Town and Village are intertwined. As described in detail in Chapter II of this Plan,
responsibility for the management of public buildings and infrastructure within the Town of Lyndon falls
to the Village Trustees, the Town Select Board, or State agencies. The Municipal Administrator oversees
departments for both the Town and Village. The planning and regulatory documents listed are also
relevant for both the Town and Village. The collaboration with State and regional agencies involved with
implementing the mitigation actions included in this Plan would expand the capabilities of both the
Town and the Village.
Although the Town of Lyndon and Village of Lyndonville are well-positioned to mitigate the natural
hazard risks faced by the community, they can expand and improve on the capabilities described in this
chapter. The HMPC is aware of each jurisdiction’s strengths and weaknesses in terms of mitigating risk.
Specific opportunities to address existing gaps or limitations in local capabilities to reduce risk have been
identified for each capability type and are further described below. Each of these opportunities were
then considered by the HMPC during the plan update process as potential new mitigation actions to be
included in the updated Mitigation Strategy.

Opportunities to Expand and Improve on Capabilities to Reduce Risk
Planning and Regulatory Capabilities
●

The lack of stormwater management and erosion prevention / sediment control could hinder
mitigation activities. Collaborate with NVDA and upstream neighboring communities to address
control of stormwater runoff and actions that will allow rivers and streams to regain access to
floodplains.

●

Add the delineation of special flood hazard areas and river corridors to the Town’s future land
use map to illustrate the location of natural hazard areas more clearly.

●

Develop methods to help ensure the Town’s capital improvement budget limits expenditures on
projects that would encourage development and/or redevelopment in areas vulnerable to
natural hazards. This could include infrastructure policies that limit the extension of existing
facilities and services that would encourage development in areas vulnerable to natural hazards.

●

Encourage property owners and/or builders to consider the incorporation of mitigation
techniques into new development or substantial improvement projects during the local
permitting process. For example, this may include the low-cost solutions to better protect
structures from flooding, high winds, or wildfire as recommended by FEMA and other resources.
It could also in include voluntary conformance with existing Planned Unit Development
provisions in the Town’s bylaws to minimize impervious coverage and clearing.

●

Update the tax parcel database/map to provide more accurate and timely information to
property owners and permit applicants in support of data needs for proposed development
projects (i.e., site plan requirements, etc.).

●

Review and update the Subdivision Regulations to better address hazard risk reduction (e.g.,
including restrictions on subdividing land within or immediately adjacent to natural hazard
areas, providing allowance for conservation or cluster subdivisions, etc.).
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Administrative and Technical Capabilities
●

Develop systems or practices that can help the Town to better cope with staff turnover or other
disruptions to routine government functions and duties that support risk reduction.

●

Seek and implement more capacity building initiatives for Town staff as appropriate, including
but not limited to continuing education and professional development opportunities.

●

Continue to coordinate with the NVDA for assistance as it relates to administrative and technical
support, capability enhancements, and/or other resource needs.

●

The lack of a conservation commission or historic commission could hinder mitigation activities;
however, the Planning Commission fills these roles to some degree.

●

Coordinate with VTrans to ensure future repairs or improvements to major roadways and
bridges are designed with hazard resilience as a key priority (designed to avoid future damages
and loss of function during and following disaster conditions).

Financial Capabilities
●

As identified in the Municipal Plan (Action 4.2), support the development of a Capital Budget
Improvement Plan to prioritize major municipal projects, including property acquisitions, ADA
compliance upgrades, and water, wastewater, and stormwater system upgrades, and set up
long term budgeting to pay for anticipated projects and maintenance of public facilities.

●

Continue to build and support the capacity of local staff and volunteers to identify and pursue
funding made available through external funding programs, particularly those routinely made
available to smaller communities through recurring state-level grant programs.

●

Continue to coordinate with NVDA and neighboring communities in the region as it relates to
positioning the Town to pursue and capture future grant funding for regional hazard risk
reduction projects.

Education and Outreach Capabilities
●

Increase use of the Town’s website to support low-cost public education and outreach initiatives
on building community resilience to hazards as well as individual mitigation actions for
homeowners, business owners, etc.

●

Identify the need for more targeted education and outreach efforts, such as providing guidance,
information, or other resources on risk communication and mitigation practices for owners of
flood-prone properties (especially repetitive loss structures) and other vulnerable populations.

●

Conduct targeted outreach to owners of properties located in mapped floodplains or other high
risk areas to promote the availability of flood insurance.

●

Consider expanding the Fire Department’s fire safety education efforts to include presentations
at schools that address natural hazards and mitigation topics, particularly as it relates to flood
risk awareness, preparedness, and prevention techniques. This could include the distribution of
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brochures or other materials can be shared with parents and others in the community when
brought home.
●

Find opportunities to launch public/private partnerships in support of public education and
community outreach initiatives related to hazard awareness and risk reduction efforts.

Possible New Actions Related to NFIP Participation and Compliance
●

Coordinate with the State NFIP Coordinator on possible updates or revisions to local floodplain
management or river corridor regulations based on the latest best practices or guidance from
FEMA, ASFPM, or state agencies (ANR, VTrans, etc.).

●

Evaluate permit application forms to determine possible modifications focused on flood hazard
prevention. Develop a checklist for review of building/development permit plans and for
inspection of development in floodplains.

●

To assist with implementing substantial damage provisions of the NFIP, develop a local postdisaster substantial damage plan.

●

Maintain a map of areas that flood frequently (e.g., areas where repetitive loss properties are
located) and prioritize those areas for inspection immediately after the next flood. If outside
FEMA special flood hazard areas, consider requiring existing NFIP regulatory standards
(compliance with existing floodplain regulations).

●

Maintain supplies of FEMA/NFIP materials to help property owners evaluate measures to reduce
potential hazard damage. Make available in public buildings, local library, website, etc. and
inform people who they can call to learn more information.

●

Send information about the flood hazard and promote the availability of flood insurance
through regularly scheduled mailings (such as the dissemination of handouts with annual
property tax
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Chapter 6: Mitigation Strategy
The hazard mitigation strategy is the culmination of work presented in the planning area profile, risk
assessment and capability assessment. It is also the result of multiple meetings and thorough public
outreach. The work of the Hazard Mitigation Committee (HMC) was essential in developing the
mitigation goals and actions included in this chapter. As described in Chapter 3 Planning Process, the
HMC worked in a consistent, coordinated manner to identify and prioritize the goals and mitigation
actions for this Plan.
C3. Does the Plan include goals to reduce/avoid long-term vulnerabilities to the identified hazards?
(Requirement §201.6(c)(3)(i))

Mitigation Goals
Mitigation goals represent broad statements that are achieved through the implementation of more
specific mitigation actions. These actions include both hazard mitigation policies (such as land use
regulations) and hazard mitigation projects (such as structure or infrastructure projects). To develop
goals for this plan the HMC reviewed the previous plan’s goal statements, and the goals of the 2018
State Hazard Mitigation.
The HMC revised the goal statements in their first meeting on May 10, 2022. They agreed to add climate
change to the goals and to remove man-made hazards. The goal statement regarding preservation was
reworded but the concepts were not changed. The table below shows the goal statements as well as
identified categories or themes indicative of each goal.
Table 66. 2022 Goal Statements.
Goal Category

Goal Statement

Save Lives and Property

1. Reduce or eliminate risk to people, property, and infrastructure from
natural hazards and climate change.

Community Planning

2. Integrate hazard mitigation policies and practices into local planning
mechanisms.

Regional Collaboration

3. Build capacity for hazard mitigation through regional collaboration.

Public Awareness

4. Increase public awareness of hazard risk and mitigation actions by
implementing outreach and education programs.

Preservation

5. Implement hazard mitigation actions consistent with the
preservation of the region's natural features, historic resources, and
the character of individual neighborhoods.
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In addition to goal statements, the HMC felt it necessary to add objectives, referred to as strategies for
consistency with the state plan, to sort the mitigation actions into digestible categories. The table below
indicates the goal statements and strategy statements.
Table 67. Goals and Objectives.
Goal Category

Goal Statements

Strategies

Save Lives and
Property

1. Reduce or eliminate risk to people,
property, and infrastructure from
natural hazards and climate change.

1.1 Mitigate risk of flooding that causes
destruction to historic structures,
infrastructure, and property.

Community
Planning

2. Integrate hazard mitigation policies
and practices into local planning
mechanisms.

2.1 Develop community plans and
programs to mitigate risk to natural
hazards and climate change.

Regional
Collaboration

3. Build capacity for hazard mitigation
through regional collaboration.

3.1 Collaborate with local, regional, state,
and federal agencies to mitigate risk to
natural hazards and climate change.

Public
Awareness

4. Increase public awareness of hazard
risk and mitigation actions by
implementing outreach and education
programs.

4.1 Provide educational opportunities to
learn about hazard mitigation with an
emphasis on flooding and heat
emergencies.

Preservation

5. Implement hazard mitigation actions
consistent with the preservation of the
region's natural features, historic
resources, and the character of
individual neighborhoods.

5.1 Improve water quality and watershed
health to mitigate risks of natural
hazards and climate change.

Comprehensive Range of Mitigation Actions
C4. Does the Plan identify and analyze a comprehensive range of specific mitigation actions and
projects for each jurisdiction being considered to reduce the effects of hazards, with emphasis on new
and existing buildings and infrastructure? (Requirement §201.6(c)(3)(ii))

The goal statements and objectives established for this Plan are broad in scope. Mitigation actions are
more specific and can identify an activity or process that is intended to reduce or eliminate risk to
natural hazards. The HMC reviewed the mitigation actions from the previous version of this plan to
identify actions that were completed and those that need revision and may still be relevant. The status
of each of these actions is in Chapter 1. Introduction.
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After accessing the status and relevancy of the mitigation actions from the previous plan, the HMC
began developing a new list of mitigation actions. To develop a new list of mitigation actions, they
carefully reviewed the list of strategies in the Town’s Municipal Plan, the Passumpsic Tactical Basin Plan,
the Stormwater Master Plan, and several other regional plans. In addition, the HMC engaged local and
regional stakeholders and hosted two public workshops. They also considered the four mitigation action
categories as defined by FEMA.
1.
2.
3.
4.

Local Plans and Regulations
Structure and Infrastructure Projects
Natural Systems Protection
Education and Awareness Programs

The following table, taken from FEMA’s Local Mitigation Planning Handbook, clearly defines each of
these mitigation categories and provides examples of each.
Table 68. Mitigation Action Categories.
Mitigation
Action
Categories

Description of Category

1

These actions include government
authorities, policies, or codes that
influence the way land and buildings are
developed and built.

●
●
●
●
●
●
●

Comprehensive plans
Land use ordinances
Building codes and enforcement
Capital improvement programs
Open space preservation
Stormwater management
regulations and master plans

These actions involve modifying existing
structures and infrastructure to protect
them from a hazard or remove them from
a hazard area. 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.
Floodwalls and retaining walls
Detention and retention
structures
Culverts
Safe rooms

Local Plans and
Regulations

2
Structure and
Infrastructure
Projects

This type of action also involves projects
to construct manmade structures to
reduce the impact of hazards.

Examples of Mitigation Actions

●
●
●
●
●
●
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Mitigation
Action
Categories
3
Natural
Systems
Protection

4
Education and
Awareness
Programs

Description of Category

Examples of Mitigation Actions

These are actions that minimize damage
and losses and preserve or restore the
functions of natural systems.

●
●
●
●

Sediment and erosion control
Stream corridor restoration
Forest management
Conservation easements

These are actions to inform and educate
citizens, elected officials, and property
owners about hazards and potential ways
to mitigate them. A greater understanding
and awareness of hazards and risk among
local officials, stakeholders, and the public
is more likely to lead to direct actions.

●
●

Radio or television spots
Websites with maps and
information
Real estate disclosure
Mailings to residents in hazardprone areas.
StormReady
Firewise Communities

●
●
●
●

In addition to the previous list of mitigation actions, and those from the four FEMA categories, actions
were gathered from the public and key stakeholders through the two public meetings as well as through
stakeholder meetings. As a result of the meeting with NVDA regarding heat emergencies the following
actions were considered by the HMC and included in this plan:
•
•

Ensure that Lyndon’s development strategies minimize heat effects.
Enhance and expand availability of publicly available cooling sites.

The previous plan included seven actions that are the partial or total responsibility of VTrans. These are
shown in the table below. Those that are the sole responsibility of VTrans have been removed from the
list of actions for the Town and Village to implement. The Town and the HMC will make every effort to
collaborate with VTrans toward the implementation of these actions.
Table 69. 2016 Actions that include VTrans Responsibility.

Action

Action Description

Rte. 114/5/122 Junction

Intersection study to determine causes of flooding and costeffective mitigation measures. Look specifically at the
stormwater drain at the intersection as well as elevating the
roadway.

Rte. 5 Dry Relief Culverts

Replace the culvert with a dry bridge.

November 1, 2022

251

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE
Action

Action Description

Railroad Flooding Around Broad
Street

Coordinate with VTrans about causes and remediation measures
of flooding on either side of the railroad tracks.

Elevate transportation corridors at Conduct an engineering study of flooding along transportation
problem locations
corridors.
Implement Recommendations
from the Bridge and Culvert
Assessments

Implement the retrofit or replacement of undersized structures.

Connect Broad Street residences
across Route 5 to stormwater
system

Connect stormwater runoff from residences across Rte. 5 to
stormwater system.

Protect and Retrofit Covered
Bridges

Maintain covered bridges in the
jurisdiction.

Mitigation Action Plan
C5. Does the Plan contain an action plan that describes how the actions identified will be prioritized
(including cost benefit review), implemented, and administered by each jurisdiction? (Requirement
§201.6(c)(3)(iv)); (Requirement §201.6(c)(3)(iii))

The following tables define the mitigation actions chosen for this plan. The mitigation actions were
ranked in order of priority by the HMC. They determined priority by considering the relationship
between cost and benefit. Costs were listed in categories of high (over $100,000), medium ($25,000$100,000), and low (under $25,000). The following table shows the benefit criteria used.
Table 70. Benefit Evaluation Criteria.
Benefit

Benefit Evaluation Criteria

High

Strategies that provide mitigation of several hazards and have a large benefit that
warrants their cost and time to complete.

Medium

Strategies that would have some benefit to people and property and are somewhat cost
effective at reducing damage to property and people.
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Benefit

Benefit Evaluation Criteria

Low

Strategies that would not have a significant benefit to property or people, address only
one or two hazards, or would require funding and time resources that are impractical.

The priority levels were developed by weighing cost and benefit using the following criteria:
Table 71. Priority Level Criteria.
Priority Criteria Category

Definition

Application to multiple hazards

Strategies are given a higher priority if they assist in the mitigation of
several natural hazards.

Time required for completion

Projects that are faster to implement, either due to the nature of the
permitting process or other regulatory procedures, or because of the
time it takes to secure funding, are given higher priority.

Estimated benefit

Strategies which would provide the highest degree of reduction in
loss of property and life are given a higher priority. This estimate is
based on the risk assessment chapter, particularly regarding how
much of each hazard’s impact would be mitigated.

Cost effectiveness

To maximize the effect of mitigation efforts using limited funds,
priority is given to low-cost strategies.

The above criteria, combined with local knowledge, classified each mitigation action as either High,
Medium, or Low priority. Regardless of priority level assigned, the completion of each mitigation action
is contingent on the availability of funding. These priority classifications will be evaluated and updated
as a matter of routine plan maintenance, and as Town of Village conditions or planning objectives
change. Appendix C includes the list of mitigation actions sorted by goal statement. A digital version of
the mitigation actions called the Mitigation Action Tracker was developed to facilitate tracking of
implementation of each action.
The table below shows all the mitigation actions sorted by Goal, Strategy, and Priority. There is at least
one action identified for each natural hazard profiled in this plan. All the risks identified in this plan are
addressed and emphasis is placed on mitigating risk to community lifelines. All actions include an
implementation timeline. The highest-ranking actions are shown in red, the medium priority actions are
in orange, and the low priority actions are in green. The HMC, the Town Selectboard, and the Village
Trustees understand that the mitigation actions may not be implemented in order of priority, they may
be implemented in the order by which they receive funding. The actions are also included in Appendix C
sorted by action type.
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Table 72. Mitigation Actions sorted by Goal, Strategy, and Priority.
Action

Hazard(s)
Addressed

Responsible
Organization(s)

Funding
Source

Implementation
Timeline

Estimated
Cost

Priority

Save Lives and Property
Mitigate risk of flooding that causes destruction to historic structures, infrastructure, and property.
Improve stormwater infrastructure as
deemed necessary.

Flood Hazards,
Wind Hazards,
Winter Hazards

Town Highway
Crew/Public Works
Department

ARPA, DEC
Clean Water
State
Revolving
Fund
(CWSRF),
Municipal
Highway and
Stormwater
Mitigation
ProgramVTrans,

5 years

High

High

Redesign infrastructure to reduce loss or
damage from natural hazards.

Flood Hazards,
Wind Hazards,
Winter Hazards,
Geological
Hazards

Consultant for Town
of Lyndon, facilitated
by Hazard Mitigation
Committee &
Planning Director

FEMA BRIC
Scoping

5 years

High

High

Seek FEMA HMGP funding for hydraulic
analysis for raising bridges or retrofitting
them.

Flood Hazards,
Wind Hazards,
Winter Hazards

Planning Director,
Hazard Mitigation
Committee

FEMA HMGP

3 years

High

High
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Action

Hazard(s)
Addressed

Responsible
Organization(s)

Funding
Source

Implementation
Timeline

Estimated
Cost

Priority

Reduce the number of repetitive loss
properties through buyouts, floodproofing,
and elevation.

Flood Hazards

Planning Director,
Selectboard

Flood
Resilient
Communities
Fund, HMPG
Infrastructure

5 years

High

High

Identify and support upgrades to local
heating and cooling centers.

Winter Hazards,
Extreme Heat
and Heat Wave

Planning Director,
Cobleigh Library
Director, Municipal
Administrator

ARPA

2 years

Medium

High

Install or upsize dry bridges or culverts,
including the Route 5 culverts with a dry
bridge.

Flood Hazards,
Wind Hazards,
Winter Hazards

Consultant for Town
of Lyndon, facilitated
by Hazard Mitigation
Committee &
Planning Director

VTrans Better
Roads
program

5 years

High

Medium

Replace the Route 5 Dry Relief Culvert with a
Dry Bridge.

Flood Hazards,
Winter Hazards

Town Highway
Crew/Public Works
Department

VTrans Better
Roads
program

3 years

High

Medium

5 years

Low

High

Community Planning
Develop community plans and programs to mitigate risk to natural hazards and climate change.
Maintain eligibility and participation in the
National Flood Insurance Program (NFIP) and
continue to qualify for the enhanced funding

Flood Hazards

Zoning
Administrator,
Planning Commission

Staff time
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Action

Hazard(s)
Addressed

Responsible
Organization(s)

Funding
Source

Implementation
Timeline

Estimated
Cost

Priority

Implement the Heat Emergencies Plan
developed in conjunction with NVDA.

Extreme Heat &
Heat Wave

Planning Director,
Town Energy
Committee, Public
Tree Advisory Board

VCRD Climate
Catalyst
Fund,

2 years

Medium

High

Form a Town Energy Committee.

All Hazards

Planning Director,
Planning Commission

Staff Time

2 years

Low

High

Create a Capital Budget to support municipal
projects that mitigate risk to buildings,
infrastructure, and socially vulnerable
populations.

All Hazards

Municipal
Administrator, Town
Treasurer

Municipal
Planning
Grant,
Vermont
Bond Bank

2 years

Medium

High

Implement a Tree Plan that includes planting
drought tolerant trees and expands the tree
canopy.

Fire Hazards,
Extreme Heat

Planning Director,
Public Tree Advisory
Board

Arbor Day
Foundation,
Vermont
Urban and
Community
Forestry
Program
grants

2 years

Medium

Medium

Catalogue, inventory, and assess historic
structures.

All Hazards

Planning Director,
Historical Society

Staff Time

3 years

Medium

Medium

level through the Emergency Relief and
Assistance Fund (ERAF).
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Action

Hazard(s)
Addressed

Responsible
Organization(s)

Funding
Source

Implementation
Timeline

Estimated
Cost

Priority

Follow best land use practices around
concentrating development to village
centers. Implement land use actions from the
Lyndon Municipal Plan (2020).

All Hazards

Planning
Commission,
Selectboard

Staff time,
Municipal
Planning
Grant

5 years

Medium

Medium

Form a Public Tree Advisory Board.

Invasive Species

Planning Director,
Planning Commission

Staff Time

2 years

Low

Medium

Study repetitively flooded areas for
mitigation solutions.

Flood Hazards

Hazard Mitigation
Committee

BRIC Scoping
Grant

4 years

Medium

Low

Regional Collaboration
Collaborate with local, regional, state, and federal agencies to mitigate risk to natural hazards and climate change; focus on power outages and
extreme temperatures.
Collaborate with VTrans through
participation in their Advisory Meetings and
in other opportunities as they arise.

Flood Hazards,
Winter Hazards

Planning Director,
VTrans

Staff Time

5 years

Low

Medium

Collaborate with NVDA and upstream
neighboring communities to address
stormwater runoff and to address actions
that allow rivers and streams to regain access
to floodplains.

Flood Hazards,
Wind Hazards,
Winter Hazards

Caledonia County
Natural Resources
Conservation District,
neighboring towns,
NVDA, DEC ANRSacha Pealer

Staff time,
Clean Water
State
Revolving
Fund- Water
Infrastructure
Sponsorship
Program

5 years

Low

Medium
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Action

Hazard(s)
Addressed

Responsible
Organization(s)

Funding
Source

Implementation
Timeline

Estimated
Cost

Priority

Collaborate with the owners of Institute Pond
Dam to mitigate risk caused by the Dam.

Flood Hazards

landowner

CWSRFNatural
Infrastructure
Interim
Financing

3 years

Medium

Low

Work with Lyndonville Electric to explore
options for mitigating risk caused by Vail
Dam.

Flood Hazards

Planning Director,
Lyndonville Electric
Department

Staff Time

3 years

Low

Low

Public Awareness
Provide educational opportunities to learn about hazard mitigation with an emphasis on flooding and heat emergencies.
Offer multiple opportunities to the public for
hazard mitigation education. This includes
expanding the Town website with
information about property development and
hazard mitigation, developing informational
brochures, and hosting community
workshops.

All Hazards

Town of Lyndon,
NVDA

Staff time

5 years

Low

High

Educate residents of Riverview Estates mobile
home park and business owners on Broad
Street about their flood risk and possible
mitigation actions including raising lots and
floodproofing.

Flood Hazards,
Winter Hazards

Mobile Home Park
owner, DEC ANRSacha Pealer, NVDA

FEMA BRIC,
NVDA

5 years

Low

High

Initiate a Reverse 911 system.

All Hazards

Town of Lyndon

FEMA BRIC

3 years

Medium

Medium
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Action

Hazard(s)
Addressed

Responsible
Organization(s)

Funding
Source

Implementation
Timeline

Estimated
Cost

Priority

Preservation
Improve water quality and watershed health to mitigate risks of natural hazards and climate change.
Implement wooded vegetative buffers along
rivers and streams to prevent flooding and
protect water quality and watershed health.

Flood Hazards,
Water Supply
Contamination,
Invasive Species

Landowners

Vermont Fish
and Wildlife
Watershed
Grant

4 years

Medium

High

Decontaminate the old Town Garage site of
hazardous materials that could pollute the
river nearby.

Water Supply
Contamination,
Hazardous
Materials

Town of Lyndon,
Caledonia Country
Natural Resources
Conservation District

NVDA
Brownfield
Fund

4 years

High

High

Clean-up sites that may negatively impact
water quality and vegetative health.

Water Supply
Contamination,
Hazardous
Materials

landowners,
Caledonia County
Natural Resources
Conservation District

Vermont Fish
and Wildlife
Watershed
Grant

5 years

High

Medium

Implement recommendations named in River
Corridor Plans to preserve stream corridors.

Water Supply
Contamination

Caledonia County
Natural Resources
Conservation District

FEMA BRIC,
Vermont Fish
and Wildlife
Watershed
Grant

5 years

High

Medium
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System to Integrate this Plan with other Planning Mechanisms
C6. Does the Plan describe a process by which local governments will integrate the requirements of the
mitigation plan into other planning mechanisms, such as comprehensive or capital improvement plans, when
appropriate? (Requirement §201.6(c)(4)(ii))

For the Town of Lyndon and Village of Lyndonville to succeed in reducing hazard risks over the longterm, the information, conclusions, and recommendations of this hazard mitigation plan should be
integrated throughout government operations. Many other local plans and processes will present
opportunities to address hazard mitigation in a way that can support multiple Town and Village
objectives; so, an important part of maintaining and implementing this hazard mitigation plan will be to
identify and capitalize on these opportunities to leverage activities that have co-benefits (including but
not limited to risk reduction).
The HMC remains tasked with ensuring that all new or updated local planning documents are informed
by and consistent with the goals, strategies, and actions in this hazard mitigation plan and will not
contribute to increased hazard vulnerability in the region. Specifically, this includes but is not limited to
the implementation or future updates local plans described in Chapter 5. Capability Assessment. If the
Town and Village merge, a Capital Improvement Plan is required which may facilitate implementation of
mitigation actions such as infrastructure improvements. Routine review of the Town Plan will include
consideration of items in the mitigation plan. The Chair of the HMC has assumed responsibility of
integrating these plans.
Integrating components of this Plan with other plans is the responsibility of each department in the
planning area with oversight by the HMC. The Planning Director, with support from Northeastern
Vermont Development Association will guide the Selectboard, the Village Trustees, and the Planning
Commission through a review of the 2022 Multi-Jurisdiction Hazard Mitigation Plan Update during the
update of existing plans or the formation of new plans so the incorporation of mitigation actions may be
considered in all municipal plans. The integration process and schedule of incorporating elements of this
Plan will vary based on the plan’s update cycle. The regularly scheduled HMC meetings will provide an
opportunity to track the progress on the integration of this Plan into other planning mechanisms.

Possible Funding Sources
All the mitigation actions included in this Plan have identified one or more potential funding sources.
Many of these are State based sources. The Town and Village are also eligible for FEMA funding, through
the State. Below is a list of some of the federal funding mechanisms to keep in mind when identifying or
implementing mitigation actions.

Federal Emergency Management Agency (FEMA) Mitigation Grants
The Federal Emergency Management Agency (FEMA) makes grant funding available for a range of
mitigation activities via several Hazard Mitigation Assistance (HMA) programs. These grant programs
provide funding for eligible mitigation activities that reduce disaster losses and protect life and property
from future disaster damages. They are not intended to fund repair, replacement, or deferred
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maintenance activities but are rather designed to assist in developing long-term, cost-effective
improvements that will reduce risk to natural hazards.
●

●

●

Building Resilient Infrastructure and Communities (BRIC)
BRIC is a new FEMA hazard mitigation program designed to replace the agency’s former HMA
Pre-Disaster Mitigation (PDM) grant program, aiming to categorically shift the federal focus
away from reactive disaster spending and toward research-supported, proactive investment in
community resilience. It is a result of recent amendments made to Section 203 of the Robert T.
Stafford Disaster Relief and Emergency Assistance Act (Stafford Act) by Section 1234 of the
Disaster Recovery Reform Act of 2018 (DRRA). BRIC will support states, local communities,
tribes, and territories as they undertake hazard mitigation projects reducing the risks they face
from natural hazards. The BRIC program’s guiding principles are supporting communities
through capability- and capacity-building; encouraging and enabling innovation; promoting
partnerships; enabling large projects; maintaining flexibility; and providing consistency.
Hazard Mitigation Grant Program (HMGP)
The HMGP is authorized under Section 404 of the Stafford Act. The HMGP provides grants to
states, tribes, and local governments to implement long-term hazard mitigation measures after
a major disaster declaration. The purpose of the HMGP is to reduce the loss of life and property
due to natural disasters and to enable mitigation measures to be implemented during the
immediate recovery from a disaster. A key purpose of the HMGP is to ensure that any
opportunities to take critical mitigation measures to protect life and property from future
disasters are not lost during the recovery and reconstruction process following a disaster. HMGP
is typically available only in the months subsequent to a federal disaster declaration, as funding
amounts are determined based on a percentage of the funds spent on FEMA’s Public and
Individual Assistance programs.
Flood Mitigation Assistance (FMA) Program
The FMA program was created as part of the National Flood Insurance Reform Act (NFIRA) of
1994 (42 U.S.C. 4101) with the goal of reducing or eliminating claims under the NFIP. FEMA
provides FMA funds to assist states and communities with implementing measures that reduce
or eliminate the long-term risk of flood damage to buildings, manufactured homes, and other
structures insurable under the NFIP. The long-term goal of FMA is to reduce or eliminate claims
under the NFIP through mitigation activities. One limitation of the FMA program is that it is
generally used to provide mitigation for structures that are insured or located in Special Flood
Hazard Areas (SFHAs) as mapped by FEMA. Federal funding for this nationally competitive grant
program is generally an annual allocation (subject to Congressional appropriation) and eligibility
is linked to a community’s good standing in the NFIP.
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Chapter 7: Implementation Plan
The Hazard Mitigation Committee (HMC) will implement the mitigation strategy and specific mitigation
actions outlined in this plan, and update and maintain the plan according to the guidelines below. The
HMC includes key stakeholders in the Town and Village, who will use the plan’s goals, as well as
continued analysis of hazard risks and capabilities, to weigh the available resources against the costs and
benefits for each mitigation action. Each jurisdiction understands the value of this plan and its positive
mitigation impact and intend to continue updating this plan and implementing the plan’s strategies.
The Planning Director and the HMC have assumed responsibility to oversee the implementation of the
mitigation plan. They recognize that future development in the planning area must coincide with the
goals and objectives of this plan. Mitigation strategy updates will be shared at Planning Commission and
Development Board meetings as well as at public Town meetings. They will also be published in the local
paper as appropriate.
The Town of Lyndon and the Village of Lyndonville will comply with all applicable State and Federal
statutes and regulations during the periods for which it receives grant funding, in compliance with 44
CFR 13.11(c), and will amend this plan whenever necessary to reflect changes in Tribal, State, or Federal
laws and statutes as required in 44 CFR 13.11(d).
The 2022 Multi-Jurisdiction Hazard Mitigation Plan includes all actions and logistical issues deemed
possible at the time of printing. The HMC recognizes that unforeseen events may occur that alter the
priorities or actions in the plan. For this reason, the plan is reviewed and amended as needed.

Continued Public Involvement
A5. Is there discussion of how the community(ies) will continue public participation in the plan
maintenance process? (Requirement §201.6(c)(4)(iii))

Public participation is an integral component of the mitigation planning process and will continue to be
essential as this plan is implemented and updated over time. Based on the high level of interest in the
mitigation planning process, Town and Village residents and stakeholders are interested in hazard
mitigation. The HMC included several education and outreach mitigation actions designed to engage the
public. The Town intends to involve the public throughout the five-year implementation of this plan, as
well as in the reviewing and updating processes. The Planning Director will take the lead in soliciting
participation from the public. This participation will take multiple forms, including all of those outlined in
the Chapter 3: Planning Process of this plan. Efforts to involve the public include:
•
•
•

The Town’s website (http://www.lyndonvt.org) will contain a copy of the plan and all updates.
Public meetings will be advertised in the local newspaper and flyers will be posted in the
Municipal Building, Public Library, and other key locations.
Social media, including Front Porch Forum, will be used for meeting announcements.
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•

•

Hazard Mitigation Committee members will incorporate information regarding the
implementation of mitigation actions in their regularly scheduled meetings and outreach
activities. In this way, the Plan becomes incorporated in the business of the Town and Village.
Copies of this plan will be available in the Municipal Building for public view.

Method and Schedule for Monitoring, Evaluating and Updating the Mitigation
Plan
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 HMC and the Town of Lyndon and Village of Lyndonville recognize the importance of keeping the
hazard mitigation plan up to date. Keeping the plan current includes monitoring, evaluating, and
updating the plan over a five-year period. The overall responsibility for monitoring the implementation
of the plan rests with the HMC members, led by the Planning Director.

Process to Track Actions
Together the Planning Director and the HMC will maintain the Mitigation Action Tracker (a tool to
record the status of each mitigation action). They will send a reminder email with a link to the webbased Mitigation Action Tracker on a semi-annual basis (June and December) to all Department Heads
responsible for a mitigation action and to relevant Town or Village committees. They may also distribute
the Mitigation Action Progress Worksheet (shown in Appendix D) for people who prefer a form over a
digital spreadsheet.
If the planning area experiences a large-scale disaster, the Planning Director will assemble a HMC
meeting to update the list of mitigation actions and review their order based on current priorities.

Process to Evaluate Effectiveness of the Plan
The HMC has agreed to meet on a semi-annual basis to review the implementation of the mitigation
plan. The first meeting will take place in July; the second, in December.
At the first meeting (July 2023), the HMC will review the effectiveness of the planning process, public
and stakeholder engagement, risk analysis, and the mitigation strategy, including its implementation. It
is recommended that the HMC use the worksheet provided in Appendix D.

Process to Update the Plan
At each semi-annual meeting, the HMC will review the plan’s goal statements and mitigation action
status. If necessary, the goal statements and mitigation actions may be revised to reflect current Town
and Village priorities. In addition, the HMC will discuss methods for continuing to integrate the
mitigation plan with other plans, processes, and projects in each jurisdiction.
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The HMC will prepare a one-page brief regarding each semi-annual HMC meeting, or post disaster HMC
meeting, to share with the Selectboard and to post on https://www.lyndonvt.org. The HMC recognizes
the value in keeping the public and key stakeholders informed about the implementation and status of
the mitigation plan.
Hazard Mitigation Committee members will continue to participate in regional and state-based
meetings to stay current with best risk-mitigation practices. Such meetings may include the Vermont
Emergency Management, the Northeastern Vermont Development Association, and the Vermont
Transportation Agency (VTrans).
The Town of Lyndon and Village of Lyndonville agree to update and adopt this mitigation plan on a fiveyear basis. The update will include a comprehensive review and planning process like the one used to
develop this mitigation plan update. It will update the mitigation action list, current land use practices,
collect and review best available data, review the capability assessment, and engage the public and
stakeholders. This process will occur according to FEMA guidelines. The HMC will seek funding for the
development of the plan update two years before the plan expires. The plan update process gives each
jurisdiction the chance to add and/or re-prioritize mitigation actions based on current risk, capabilities,
and public/stakeholder suggestions. The Planning Director will serve as the Project Manager for the
update process.

Responsible Parties for Plan Implementation
Local Contacts
Justin Smith, Municipal Administrator
Town of Lyndon
119 Park Avenue
Lyndonville, VT 05851
802-626-5834
justin@lyndonvt.org

Nicole Gratton, Planning Director
Town of Lyndon
119 Park Avenue
Lyndonville, VT 05851
802-626-5834
planning@lyndonvt.org
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Regional Resources
Northeastern Vermont Development Resources
36 Eastern Avenue, Suite 1
St. Johnsbury, VT 05819
802-748-5181
https://nvda.net

State Resources
Stephanie Smith, State Hazard Mitigation Officer
Department of Public Safety, Vermont Emergency Management
45 State Drive
Waterbury, VT 05671-1300
802-241-5362
https://vem.vermont.gov

Federal Resources
Federal Emergency Management Agency:
Address: 99 High Street, Boston, MA 02110
Phone: 877-336-2734
Email: fema-r1-info@fema.dhs.gov
Website: https://www.fema.gov/region-i-ct-me-ma-nh-ri-vt
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Appendices
Appendix A: Planning Process Supporting Materials
Hazard Mitigation Planning Committee Meetings
First
Name

Last Name

Position

Organization

6/8/2022

8/30/2022

10/26/2022

Jamie

Caplan

Principal

Jamie Caplan
Consulting LLC

YES

YES

YES

Rob

Carey

Lyndon
Institute
Representative

Lyndon Institute- High
School

Jon

Elwell

General
Manager

Lyndonville Electric
Department

YES

YES

Marty

Feltus

Community
member, Chair
of Hazard
Mitigation
Committee

Lyndon, Vermont

YES

YES

Kermit

Fisher

Community
member

Nicole

Gratton

Planning
Director

Town of Lyndon

Alison

Low

Senior Planner

NVDA

Ken

Mason

Chair of
Planning
Commission

Planning Commission

Jillian

McLaughlin

Lyndon Rescue

Lyndon Rescue

Brian

Michaud

NVU Lyndon
Representative

Northern Vermont
University

Darrin

Punchard

Risk
Assessment
Lead

Punchard Consulting
LLC

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES
YES

YES

YES

YES
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First
Name

Last Name

Position

Organization

6/8/2022

Justin

Smith

Municipal
Administrator

Town of Lyndon

YES

TJ

Tanner

Dean of
Students

Lyndon Town School

YES

Shauna

Clifford

District
Manager

VTrans

8/30/2022

10/26/2022

YES

YES
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Public Outreach
Public Meeting #1 Flyer

November 1, 2022

268

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE

Public Meeting #1 Press Release
PRESS RELEASE
For Immediate Release
August 20, 2022

Contact: Nicole Gratton
Planning Director
Town of Lyndon
802-626-1269

Town of Lyndon and Village of Lyndonville Invites the Public to a Meeting to
Learn About the Multi-Jurisdiction Hazard Mitigation Plan
The Town of Lyndon and Village of Lyndonville are updating their 2015 Multi-Jurisdiction Hazard
Mitigation Plan that identifies and prioritizes actions to mitigate the impacts of natural hazards and
climate change. Citizen participation is essential!
A public meeting will be held in conjunction with the Planning Commission meeting on:
•
•

Wednesday, September 14, 2022
6:00 pm – 7:00 pm

You can join the meeting in-person or on Zoom.
•

Town of Lyndon Municipal Building
o Lower Conference Room
o 119 Park Avenue
o Lyndonville, VT

•

Zoom
o https://us02web.zoom.us/j/4609310977?pwd=Nk1IWGIyWGlTOFowUXRwTVh1bXpDZz09
o Meeting ID: 460 931 0977
o Passcode: PC2022

We hope you will join us and to contribute your ideas for making the Town and Village more resilient to
natural hazards such as flooding, snowstorms, high winds, and extreme temperatures.
This plan is being developed by a Hazard Mitigation Planning Committee comprised of Town employees
and local stakeholders, such as Lyndonville Electric Department, Lyndon Town School, and the
Northeastern Vermont Development Association (NVDA). Jamie Caplan Consulting LLC, a Northampton,
MA based firm, is leading this effort on behalf of the Town of Lyndon.
Federal Emergency Management Agency (FEMA) approval, and Town and Village adoption, of the MultiJurisdiction Hazard Mitigation Plan allows them to each apply for pre- and post-disaster hazard
mitigation grant funds.
For questions regarding this project, please contact Nicole Gratton, Planning Director, Town of Lyndon,
Phone: 802-626-1269, planning@lyndonvt.org.
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Public Meeting News Article
LYNDON — Communities are supposed to update their Hazard Mitigation Plans every five years.
For Lyndon and Lyndonville, it’s been six and counting.
As a result, the town-village plan expired in Sept. 2021 and since then the municipalities have not been
eligible for Federal Emergency Management Agency hazard mitigation grants.
To make things right and unlock FEMA funds, the town brought back project consultant Jamie Caplan of
Northampton, Mass., to revise the plan.
Caplan began work in May. She has met twice with the 26-member Hazard Mitigation Committee and
collected resident input at a public hearing at Wednesday’s Planning Commission meeting.
If all goes well, an updated plan will be submitted for state approval by the end of the year.
FOCUS ON PREVENTION
The 393-page Hazard Mitigation Plan is the town’s playbook for preemptively protecting people and
property from disaster.
It identifies hazards, ranks them by risk level (high, moderate, low, very low), and proposes a list of
“action items” to reduce or remove those threats.
During Wednesday’s public hearing, Caplan presented a peek at the draft update.
As in 2016, flooding, riverbank erosion, and winter storms would remain as the top threats to people
and property in Lyndon-Lyndonville.
However, there are some proposed changes to the hazard rankings.
“Infectious diseases” would be added as a moderate risk in response to the coronavirus pandemic.
Also, “extreme heat and heat waves” and “drought” — which were listed as low risk in 2016 — would be
elevated to moderate in the draft update, a sign of the continuing impacts of climate change.
As with other risk areas, the Hazard Mitigation Plan would not address the root causes of climate
change, but would propose measures to protect people and property from the associated impacts,
Caplan said.
Those in attendance on Wednesday pointed out that VTrans would be responsible for addressing some
of the most problematic flood-prone areas, particularly the Route 5/114/122 intersection.
Caplan said the draft update would break out those items, and place them into a separate set of
recommendations.
“What we’ll do is pull them out and list them as ‘Town Priorities For VTrans,” Caplan said.
UNLOCKING FUNDING, SETTING PRIORITIES
Communities with up-to-date Hazard Mitigation Plans are eligible for federal funds through FEMA’s
Building Resilient Infrastructure and Communities (BRIC), Flood Mitigation Assistance (FMA) and Hazard
Mitigation Grant (HMG) programs.

November 1, 2022

270

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE
BRIC and FMA are to preemptively address risks and HMG is available to communities in the event of a
Presidential disaster declaration.
According to Caplan, every $1 spent on mitigation saves $6 on future disaster costs.
Actions recommended in the Hazard Mitigation Plan are non-binding but identify where the community
should focus its efforts.
Those action items can also be used to help a community make the case for a project.
Based on the 2016 Hazard Mitigation Plan, Lyndon relocated the town garage from a flood plain area,
updated its Flood Zone Regulations, took steps to restore the Sanborn Covered Bridge, participated in
VTrans District 7 Transportation Advisory Meetings, and began tracking associated with flooding in
flood-prone areas.
Efforts to update the Hazard Mitigation Plan were initiated last fall when Rep. Marty Feltus reassembled
the dormant Hazard Mitigation Committee in attempts to tackle chronic flooding issues in the
community.
The Hazard Mitigation Plan update process will continue through December.
Caplan will meet with the stakeholder committee twice more in October and December, a second public
hearing will be held in November, a draft plan review will also take place in November, and barring
setbacks the plan will be submitted for state approval in December.
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Public Meeting #2 Flyer

Disaster Mitigation
Public Meeting

November 8, 2022
12

1:00 pm – 2:00 pm

NOVEMBER 8, 2022

PUBLIC MEETING FOR
DISASTER MITIGATION
Lyndon and Lyndonville have updated their 2015 MultiJurisdiction Hazard Mitigation Plan that prioritizes actions
to mitigate the impacts of natural hazards and climate
change. Regional and local stakeholders are encouraged
to come learn about the plan and contribute their ideas to
make the Town and Village more resilient to natural
hazard risks such as winter storms, flooding and drought.
The Hazard Mitigation Plan is the community’s tool for
seeking pre-disaster funding for projects that build resilient
infrastructure and protect the natural environment.

Attend via Zoom
Details on Lyndon’s
Website
www.lyndonvt.org
D

Share your ideas for
making Lyndon and
Lyndonville more
resilient to natural
hazards and climate
change.

FOR MORE INFORMATION
CONTACT
Nicole Gratton, Planning
Director
Town of Lyndon
802-626-1269
planning@lyndonvt.org
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Public Meeting #2 Press Release
PRESS RELEASE
For Immediate Release
November 1, 2022

Contact: Nicole Gratton
Planning Director
Town of Lyndon
802-626-1269

Join Local Leaders in the Town of Lyndon and Village of Lyndonville to
Share Your Ideas on How to Mitigate Risks Such as Floods and Winter Storms
Are you concerned about the potential impact of hazards such as flooding, extreme temperatures,
winter storms, and drought? Join local and regional leaders and residents to voice your opinions about
how to prevent disasters like those recently seen in Florida.
A public meeting will be held on:
•
•

Tuesday, November 8, 2022
1:00 pm – 2:00 pm

You can join the meeting on Zoom.
•
•
•

https://us02web.zoom.us/j/83440131613?pwd=UFpaNGJDZ0pDOUpaSU5paTQvbTY0dz0
9
Meeting ID: 834 4013 1613
Passcode: 047507

The Town of Lyndon and Village of Lyndonville have updated their 2015 Multi-Jurisdiction Hazard
Mitigation Plan that identifies and prioritizes actions to mitigate the impacts of natural hazards and
climate change. Regional and local stakeholders are encouraged to come learn about the plan and
contribute their ideas to make the Town and Village more resilient to natural hazard risks. The Hazard
Mitigation Plan is the community’s tool for seeking pre-disaster funding for projects that mitigate risk to
vulnerable residents, build resilient infrastructure, and protect the natural environment.
Citizen participation is essential!
This plan is being developed by a Hazard Mitigation Planning Committee comprised of Town employees
and local stakeholders, such as Lyndonville Electric Department, Lyndon Town School, and the
Northeastern Vermont Development Association (NVDA). Jamie Caplan Consulting LLC, a Northampton,
MA based firm, is leading this effort on behalf of the Town of Lyndon.
Federal Emergency Management Agency (FEMA) approval, and Town and Village adoption, of the MultiJurisdiction Hazard Mitigation Plan allows them to each apply for pre- and post-disaster hazard
mitigation grant funds.
For questions regarding this project, please contact Nicole Gratton, Planning Director, Town of Lyndon,
Phone: 802-626-1269, planning@lyndonvt.org.
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Appendix B. Lyndon Planning Considerations for Hot Weather Emergencies
Lyndon Planning Considerations for Hot Weather Emergencies
Prepared by Northeastern Vermont Development Association (NVDA) - Oct 2022

Much content either comes directly from or references materials found on the Department of Health’s
website: https://www.healthvermont.gov/health-environment/climate-health/hot-weather

For Reference:
● 2022 VT Dept of Health’s Local Hot Weather Preparedness Guidance
● The Vermont Department of Health maintains a Hot Weather Media Toolkit that includes
example social media posts, a Front Porch Forum post, and other key messages that can be used
in local communications.
●

Draft Template for Hot Weather Emergency Planning - A completed template can be adopted as
an annex to the Local Emergency Management Plan.

Extreme Heat
Extreme heat and prolonged periods of hot weather have direct and indirect effects on other hazards
such as drought, wildfire, invasive species, and infectious disease. Harmful hot weather occurs far less
frequently than cold weather in Vermont, but we tend to be much less prepared for hot weather when
it does occur. The result is that a similar number of Vermonters visit the emergency room or call 9-1-1
each year for heat-related illnesses as do for cold-related illnesses. Heat-related illnesses kill more
people in the US each year than any other type of weather event. Over 1,400 people died during a 2021
heat wave in the Northwestern US and Western Canada, an area with a similar summer climate to
Vermont. Climate change is increasing heat-related health risks in Vermont.
In anticipation of extreme heat events, the National Weather Service (NWS) may issue the following
advisories:
●
●

●
●

Excessive Heat Outlook: A period of excessive heat is possible within the next 3 to 5 days.
Heat Advisory – Take Action: A period of excessive heat is expected. The combination of hot
temperatures and high humidity will create a situation in which heat related illnesses are
possible. Heat Advisories are issued when heat indices are expected to reach at least 95°F
Excessive Heat Watch: A prolonged period of dangerous excessive heat is possible within about
48 hours
Excessive Heat Warning – Take Action: A prolonged period of dangerous excessive heat is
expected within about 24 hours. The combination of hot temperatures and high humidity will
create a situation in which heat related illnesses are possible. Excessive Heat Warnings are
issued when heat indices are expected to reach at least 105°F
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The National Centers for Climate Information show that temperatures in Vermont have risen about 3°F
since the beginning of the 20th century. While there are no data trends on the number of hot days (days
with temperatures of 87°F or greater, the past 11 years (2010-2020) was the warmest period in history.
Under a higher emissions pathway as shown below, we can expect unprecedented warming to continue
through this century, while the intensity of extreme winter cold will drop as well.297

Source: NOAA National Centers for Environmental Information, State Climate Summaries 2022.
https://statesummaries.ncics.org/chapter/vt/
Unseasonal Heat
Higher spring and fall temperatures are leading to longer freeze-free seasons, as well as “backward” or
“false” springs, where warming temperatures in the late winter or spring are followed by snow or
freezing rain. These events are happening more frequently, and rapid thawing and refreezing are likely
to damage roads. Early spikes in temperatures can also curtail maple production and disrupt the region’s
outdoor recreation sector.
March 8-9, 2000 is the only excessive heat event for Vermont on NOAA’s records, impacting Windham
and Bennington Counties. Temperatures climbed through the 60s to near 70°F on both afternoons. At
297

Runkle, J., K.E. Kunkel, S.M. Champion, L.-A. Dupigny-Giroux, and J. Spaccio, 2022: Vermont State
Climate Summary 2022. NOAA Technical Report NESDIS 150-VT. NOAA/NESDIS, Silver Spring, MD, 4 pp.
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the Albany International Airport, the high of 66°F on March 8 established a new record high, eclipsing
the old record of 64°F set in 1942. On March 9, the temperature reached 68°F, replacing the old daily
record high of 66°F set in 1977. March of 2012 set new records:
●

March 17, 2012: Winter of 2011-12 had temperatures that averaged 4-5°F above normal and
snowfall 40-60% of normal. This combination accounted for snowpack across the region to be
largely below normal or even non-existent by mid-March. In Vermont, temperatures climbed
into the 70s March 18 and low-80s.

●

March 19-22, 2012: Record heat was recorded across all of Vermont with maximum
temperatures 30-40°F above normal and some daily records being broken by 10°F or more. This
event caused an estimated reduction of 30% of maple sugar production, resulting in an
estimated impact of nearly $10 million. In addition, there was significant loss of ski industry
revenue due to a 25-50% reduction in snow loading.

Dangerously High Summer Heat
Heat is most likely to pose the greatest risk to human health in July, which is typically the hottest month
of the year. In July of 1911, Northfield had a 12-day average of 90.75°F. The summer of 1949 was also
very hot, with 25 days above 90°F. It is important to note here, however, that hot weather can have
health impacts at even lower temperatures, with health risks increasing considerably when
temperatures reach the mid-to-upper 80s4 . Between 2000 and 2017, the number of recorded days per
year with a daily temperature high greater than or equal to 85°F peaked during the 2016 summer at 45
days, closely followed by the summer of 2015 at 41 days in Burlington. A heat wave across Vermont in
July 2020 resulted in 13 days of temperatures equal to or above 87°F in Lyndon. The average July 2020
temperature was 85°F and the Maximum temperature reached 94°F on July 19 and July 20.
●

August 1-2, 2006: A heat ridge moved into Vermont during the early morning August 1.
Temperatures soared into the 90s but significantly more important were dewpoints that reached
the middle to upper 70s to produce excessive heat index values of 100°F to 105°F, some of the
highest values in nearly a decade.

●

July 21, 2011: Temperatures across much of southern Vermont warmed into 90s with dew points
in the 70s, combined with the hot temperatures and resulted in heat indices of 100°F to 104°F.
This was the 2nd day of a 3 to 4-day heat wave across a large portion of Vermont with heat
index values of 100°F to 108°F across the Champlain and Connecticut valleys as well as some
interior valleys. One death is attributed to this event in Windsor County.

The Heat Vulnerability in Vermont report suggests that Vermonters are at a greater risk for serious,
heat-related illness – potentially even death – when the statewide average temperature reaches or
exceeds 87°F. The Health Department’s Climate & Health Program has reviewed six heat vulnerability
themes (population demographics of a town, socioeconomic status, health status of town residents,
environmental characteristics, the ability of town residents to acclimate to hot temperatures and
emergency room visits for heat illness) and determined a thematic vulnerability for each. In general,
those at higher risk during hot weather include older adults and children, people with chronic medical
conditions, people active outdoors, people without air conditioning, and people living in more urbanized
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parts of Vermont. The hot-weather vulnerability maps by theme, and more information regarding the
health impacts of increasing temperatures and prolonged periods of hot weather are available at the
Department of Health’s Climate & Health website: www.healthvermont.gov/environment/climate.
Lyndon receives a 91.6 score on the heat vulnerability index, according to UVM’s Vermont
Environmental Disparity Index (further detailed here:
https://uvm.maps.arcgis.com/apps/webappviewer/index.html?id=68a9290bde0c42529460e1b8deee83
68).

Vermont data indicate that Vermont residents experience heat-related illnesses at temperatures lower
than in many other parts of the country. This is likely related to how infrequently hot weather occurs in
Vermont, which has several impacts:
●
●
●
●
●

We do not experience enough hot weather for people’s bodies to adapt to hotter conditions,
Many homes in Vermont are not adequately weatherized and do not have air conditioning,
At a state and community level, we have not developed plans and policies needed to be
prepared for hot weather,
At an individual level, it can be hard to adapt behaviors to stay safe during hot weather, and
Vermont has a large population of older adults, who are at more risk for heat-related illnesses.

The primary impact of extreme heat or prolonged periods of hot weather is to human life. Hot
conditions, especially when combined with sun and high humidity, can limit the body’s ability to
thermoregulate properly. Prolonged exposure to hot conditions can lead to heat cramps, heat
exhaustion, heat stroke, or exacerbate other pre-existing medical conditions. Some of these impacts
require medical attention and can be fatal if left untreated. Heat kills more people in the US each year
than any other type of weather event.
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Between 2009 and 2019, the Vermont Department of Health reports that there were an average of 104
heat-related emergency department (ED) visits per year and 12 total heat-related deaths across the
state. Heat-related ED visits have trended up over that period by more than 2 additional ED visits each
year. 2018 was the deadliest year in recent record, with 173 heat-related ED visits and 5 heat-related
deaths in total, including 90 ED visits and 4 deaths during a 6-day heat wave in early July. These numbers
only include ED visits and deaths specifically attributed to heat in a hospital or death record. (Data at the
Orleans County level is not available.)
Heat-related illnesses mainly occur between May and September. It takes time for our bodies to adjust
to warmer weather, so unseasonably hot days early in the year can be particularly harmful.
May

June

July

August

September

Average daily high heat index* (°F),
Burlington Airport

68°

75°

83°

81°

72°

Heat-related ED visits, statewide
total, per month (2009-2019)

14

19

47

17

7

The risk for heat-related illnesses and deaths increases substantially when the heat index reaches 90°F
or above in Burlington – which is equivalent to about 85°F in cooler places like Lyndon. All ED visits and
deaths (related to any cause) increase as the heat index rises, as many chronic physical and mental
health conditions are worsened by heat exposure.
Max heat index (°F),
Burlington Airport

Days per
year*

Heat-related ED
visits, per day*

Heat-related
deaths, total*

All ED visits,
per day*

All deaths, per
day*

Less than 80°

97

0.2

2

742

12.9

80° - 89°

46

1

2

778

13.3

90° - 94°

6

3

2

789

14.1

95° or hotter

3

7

6

795

14.2

* Heat-related data are reported for May-September, 2009-2019. ED visits and deaths are statewide
totals.

Vulnerable Populations
Although all Vermonters can be affected by hot weather, there are specific factors that can increase an
individual’s risk for experiencing heat-related health impacts. The risk for heat illnesses tends to be
greater for the following groups of people:
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People Living in Urban Areas: Only about one-third of Vermonters live in urban areas as defined by the
US Census, but a disproportionate number of heat-related deaths from 2009-2019 (10 of 12) occurred in
municipalities that are at least partially urban. Urban heat risk data collected by Health Department
volunteers in 2020 were used to estimate that on a hot day, the heat index can be as much as 15°F
hotter in the most urban locations in Vermont compared to largely undeveloped and wooded locations.
Urban areas also take longer to cool off at night.
Lyndon’s urban area, which is depicted on the attached map, includes 1,083 individuals, based on 2010
Census data. This area includes a Census designated plan (Lyndonville), which has, according to current
American Community Survey estimates, 709 occupied housing units. More than half of those units (421)
are renter occupied.298
People Without Adaptation Resources: People with lower incomes may not be able to afford air
conditioners. Renters, who typically pay a higher percentage of their incomes on housing, may have less
ability to retrofit their home with air conditioning or an open source heat pump. (RuralEdge clients are
typically responsible for their own cooling improvements.) Individuals without access to private
transportation and limited transportation options may not be able to get to a store to purchase an air
conditioner or even travel to a cooling center. People who live alone are also at greater risk. According
to the Dept. of Health guidance, all ten of those heat-related deaths occurred at the decedent’s home,
and many of the decedents lived alone.
318 households in Lyndonville (45%) are householders who live alone. Nearly half of those single
householders (136) are 65 years or older.
People Who are Unusually Sensitive to Heat Exposure: This category can include anyone not
acclimated to hot weather, especially older adults and young children, pregnant women, people with
disabilities, people that are overweight or have a chronic medical condition, people using drugs, alcohol
or some prescription medications, and people who experienced a prior heat illness. The most severe
heat-related impacts in Vermont have been experienced by older adults. Ten of the 12 people that died
in Vermont from a heat-related cause between 2009 and 2019 were over the age of 50. Nearly half
(46%) of the individuals in Lyndonville are 55 years or older, and 12% are at least 75 years old.

To qualify as an urban area, the territory must encompass at least 2,500 people, at least 1,500 of
which reside outside institutional group quarters. Urban areas are based on the 2010 Census, and
2020 urban area data will not be released until December 2022.
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People with Greater Exposure to the Elements: Lyndon has an unhoused population, but it’s difficult to
quantify. We know that homelessness has increased statewide for two consecutive years – and we’ve
seen a significant increase in the number of unhoused families with children. Much of the increase is
likely due to COVID. Statewide, the annual point-in-time (January 26, 2022) count of individuals
experiencing homelessness outside of Chittenden County is 2,112.299 The Northeast Kingdom does not
have an emergency homeless shelter for extreme weather emergencies, such as cold snaps or extended
heat advisories. There are no private motels that accept state vouchers for emergency housing.
Currently the only COVID shelter options for the homeless are in Chittenden or Rutland County.
Homelessness affects a large and diverse segment of the population. Some struggle with mental illness
or drug addiction, and some are fleeing domestic violence. Some individuals may be experiencing
“chronic” homelessness, which is defined as being homeless more than four times over the past three
years.
Additional vulnerabilities related to extreme heat:
Vector-born disease: Data suggest that health impacts are also associated with prolonged hot weather
and increasing average temperatures. For example, increases in the incidence of vector-borne diseases
(e.g. Lyme, West Nile and Eastern equine encephalitis) in Vermont and New England at-large have been
observed and are attributed to warming conditions. The increase in average annual temperatures and
shortened winters have allowed mosquitos and ticks to become more active earlier in the spring and
remain active later in the fall. Because the incidence of Lyme disease in Vermont is higher than the
national average at present, lengthening vector seasons is of great concern to the health community in
Vermont. People working in the outdoors – loggers and farmers, for example – are most vulnerable to
vector-borne illness.
Cyanobacteria blooms: Hot weather can increase thermal stratification in water bodies, where shallow
water layers are much warmer and do not readily mix with cooler, deeper water layers. Stratified water
layers are most common in late summer and early fall, providing more favorable conditions for
development of cyanobacteria blooms in Vermont’s lakes and ponds. Some types of cyanobacteria can
release natural toxins or poisons (called cyanotoxins) into the water, especially when they die and break
down. Swimming or wading in water with cyanobacteria may cause minor skin rashes, sore throats,
diarrhea, stomach problems, or occasionally more serious health problems. Children and pets are at
higher risk of exposure because they are more likely to play near the shoreline and drink water while
swimming. The rise in average annual temperature and increased occurrence of prolonged hot weather
events will also have impacts on infrastructure, the environment and the economy in Vermont.
Drought & Wildfire: As temperatures continue to rise, there is likely to be a heightened consideration
for water supplies. Higher temperatures will lead to increased evapotranspiration, soil drying rate and
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the frequency of short-term droughts, limiting water availability for tree growth. With a changing forest
complexion and greater levels of evapotranspiration, extreme heat and prolonged hot weather could
also lead to an increase in the occurrence of wildfires in Vermont. Lyndon has limited forest cover, but a
changing forest complexion and greater levels of evapotranspiration, extreme heat and prolonged hot
weather could also lead to an increased risk of wildfire.
Forest impacts & invasive species: Native forests and ecosystems are projected to experience negative
impacts of these warming trends, as well11. Northern hardwood species like maple, yellow birch and
American beech are anticipated to be nearly eliminated in the State, replaced by those tree species that
thrive in warmer, drier conditions, like oak and pine. Additionally, the changing climate will allow for
greater survival and reproduction of forest pest species, as trees that are stressed due to lower water
availability reduce their ability to maintain sufficient defense mechanisms, making them more
vulnerable to pest invasion and disease.
Planning Considerations:
There are limited cooling facilities for Lyndon residents. Community cooling sites can be an essential
resource for community members that do not have access to air-conditioning and need extra assistance
to stay safe during hot weather. To be most effective, cooling site locations should be identified and
advertised before hot weather occurs. The Vermont Department of Health maintains a map of known
cooling sites at healthvermont.gov/climate/heat. Lyndon has three sites listed: Cobleigh Public Library,
NVU-Lyndon: Shape Fitness Center, and Powers Park. Outdoor options are not always useful or practical
for people with limited mobility or underlying conditions, so Town officials should explore arrangements
with organizations and businesses with facilities that could be identified as indoor cooling sites. Below
are the characteristics of an optimal cooling site.
Table 1: Cooling Site Options
Minimum recommendations

Encouraged amenities

Air-conditioned

Public transit or personal transportation assistance

Free entry

Activities available for guests

Convenient for community to access

Separate room for families and children

American Disabilities Act compliant

Access to wi-fi and power for personal devices

Access to restrooms

Food/snacks provided

Access to water

Provisions for pets

Electricity for medical equipment

Back-up generator available

Refrigeration for medications

Extended hours as needed

Seating available for all guests

On-site health and social services
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Widely advertised throughout community

Law enforcement or other site safety officer

People are reluctant to leave their homes in a heat emergency. Experience has shown that individuals
can be reluctant to leave their homes, even in the event of an emergency. Successful messaging about
cooling sites in the event of an extended heat advisory will depend largely on communication with
property managers of rental properties, visiting nurses, and other home service providers for Lyndon’s
at-risk populations.
Retrofit of Lyndon’s older housing stock is costly. Lyndon’s housing stock is relatively old and probably
energy inefficient. According to American Community Survey 5-Year estimates 2020, about 51% of
Lyndon’s housing units predate 1940. Such structures are far more likely to be “leaky” and have poor
ventilation in the event of a heat emergency. Weatherization, such as improvements to the thermal
envelope can help cooling performance. Additional measures such as open-source heat pumps and minisplits can also provide air conditioning while using substantially less energy than traditional air
conditioning window units. Unfortunately, Lyndon has a high rate of “energy burden” at 14%, which is
measured as a household’s total energy spending as percentage of income. A 2019 report from
Efficiency Vermont estimates the average statewide energy burden to be about 10%, but in the
Northeast Kingdom, the rate trends much higher. The greatest determinant of energy burden is income,
not fuel cost. Those who are energy burdened are less likely to pursue weatherization or fuel switching.
Even if those measures save money in the long run, they can't afford it. Retrofit work is even more
challenging in the Northeast Kingdom because labor and supply-chain shortages drive the cost of
weatherization upgrades even higher than other parts of the state.
Proposed strategies:
Ensure that Lyndon’s development regulations minimize the heat effects of the urban environment.
Development regulations can be used to support conservation of natural areas, placement and
orientation of buildings to maximize shade and ventilation, and planting of shade trees near buildings.
Building design codes can be used to maximize energy efficiency and ventilation, reduce waste heat, and
require cooling equipment to be installed in certain buildings.
Specific mitigation strategies to consider:
●

●

Review and update development bylaws to minimize impervious surfaces in favor establish
“cooler” paving options; encourage shade trees or other green infrastructure around new infill
development in the urban core, as well as along sidewalks, roads, roadways, and parking lots.
Consider stronger ventilation and cooling standards for mixed use development and multi-unit
structures with four or more units.

Enhance and expand availability of publicly available cooling sites. Lyndon’s cooling options will need
to serve a range of needs for a diverse population. Some sites will need to be located indoors and
operate extended hours.
Specific mitigation actions to consider:
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●

●
●
●

Execute an operating agreement with one facility to function as a dedicated cooling site that
meets all of the minimum requirements, and at least two of the encouraged amenities in Table
1.
Promote use of the Vermont Department of Health Cooling Sites map and review the map every
time the Local Emergency Management Plan is updated.
Establish procedures for ensuring that potable water is available for outdoor cooling sites during
heat emergencies.
Work with local housing providers, social service agencies, and the regional planning
commission to ensure that cooling options are considered when planning for warming shelters
for unhoused populations.

Improve cooling and ventilation of existing housing stock. Current statewide and regional efforts to
weatherize and fuel switch provide an excellent opportunity to address cooling and ventilation as well.
Organizations such as HEAT Squad and Northeast Employment Training Organization (NETO) provide
low- and no-cost services to Lyndon’s energy-burdened households.
Specific mitigation action to consider:
●

Establish a local energy committee or appoint an energy coordinator to help Lyndon residents
become more aware of weatherization and fuel-switching opportunities.

Expand on “neighbor-to-neighbor” networks. NEK residents are famously independent and self-reliant,
and many individuals will not ask for help, even in more dire situations. The neighbor-to-neighbor
efforts that were mobilized during the pandemic response, however, establish a valuable precedent for
future emergency responses, including heat emergencies.
One statewide system that can be used in any community is the Citizens Assistance Registry for
Emergencies, CARE (https://e911.vermont.gov/care). Anyone can register in CARE, and it is the
responsibility of the local Emergency Management Director to request the CARE database for their
municipality as needed. Registration in CARE is typically low, but promoting the use of it annually (such
as Town Meeting Day) may help.
Specific mitigation action to consider:
●
●

Ensure that rental housing management staff, social service agencies, and visiting nurses have
relevant and timely information on heat emergencies, including availability of cooling sites.
Encourage enrollment in CARE.

Potential partners:
Vermont’s Medical Reserve Corps (MRC) units are community-based groups of volunteers who
supplement local emergency and public health resources with their existing skills. They receive training
in emergency preparedness, prepare for and respond to emergencies, and support Health Department
initiatives. MRC volunteers come from a variety of backgrounds (medical and non-medical) and
contribute as much time as their schedules allow. Some volunteers take pride in putting it on their
resume, while others find satisfaction from putting their skills to good use to benefit others. More
information can be found at Medical Reserve Corps » OnCall for VT.
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Some activities that we currently assist with include: vaccine clinics, tabling and/or first aid stations at
community events, presentations on a wide range of preparedness topics, etc.
The NEK MRC covers all of Orleans, Essex and Caledonia counties.
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Appendix C. Mitigation Actions
Table 73. Actions Sorted by Priority and Estimated Benefit.

Action
#

1
2

3

4

5

6
7

Action
Maintain eligibility and
participation in the National
Flood Insurance Program (NFIP)
and continue to qualify for the
enhanced funding level through
the Emergency Relief and
Assistance Fund (ERAF).
Implement the Heat
Emergencies Plan developed in
conjunction with NVDA.
Create a Capital Budget to
support municipal projects that
mitigate risk to buildings,
infrastructure, and socially
vulnerable populations.
Decontaminate the old Town
Garage site of hazardous
materials that could pollute the
river nearby.
Offer multiple opportunities to
the public for hazard mitigation
education. This includes
expanding the Town website
with information about
property development and
hazard mitigation, developing
informational brochures, and
hosting community workshops.
Educate residents of Riverview
Estates mobile home park and
business owners on Broad
Street about their flood risk and
possible mitigation actions
including raising lots and
floodproofing.
Improve stormwater
infrastructure as deemed
necessary.

Hazard(s)
Addressed

Critical
Facility or
Critical
Estimated Estimated
Infrastructure
Cost
Benefit Priority

Flood Hazards No

Low

High

High

Extreme Heat
& Heat Wave

Yes

Medium

High

High

All Hazards
No
Water Supply
Contamination,
Hazardous
Materials
No

Medium

High

High

High

High

High

All Hazards

Low

High

High

Low

High

High

High

High

High

No

Flood Hazards,
Winter Hazards No
Flood Hazards,
Wind Hazards,
Winter Hazards
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8
9

10

11
12

13

14

15

16
17
18

19

Flood Hazards,
Wind Hazards,
Winter
Hazards,
Geological
Hazards
Yes
Flood Hazards,
Wind Hazards,
Winter Hazards Yes

Redesign infrastructure to
reduce loss or damage from
natural hazards.
Seek FEMA HMGP funding for
hydraulic analysis for raising
bridges or retrofitting them.
Reduce the number of
repetitive loss properties
through buyouts, floodproofing,
and elevation.
Flood Hazards
Winter
Identify and support upgrades Hazards,
Extreme Heat
to local heating and cooling
and Heat Wave
centers.
Form a Town Energy
Committee.
All Hazards
Implement wooded vegetative Flood Hazards,
buffers along rivers and streams Water Supply
to prevent flooding and protect Contamination,
water quality and watershed
Invasive
health.
Species
Follow best land use practices
around concentrating
development to village centers.
Implement land use actions
from the Lyndon Municipal Plan
(2020).
All Hazards
Collaborate with VTrans
through participation in their
Advisory Meetings and in other Flood Hazards,
opportunities as they arise.
Winter Hazards
Implement a Tree Plan that
includes planting drought
tolerant trees and expands the Fire Hazards,
tree canopy.
Extreme Heat
Catalogue, inventory, and
assess historic structures.
All Hazards
Form a Public Tree Advisory
Invasive
Board.
Species
Water Supply
Clean-up sites that may
Contamination,
negatively impact water quality Hazardous
and vegetative health.
Materials

High

High

High

High

High

High

No

High

High

High

Yes

Medium

High

High

No

Low

Medium

High

No

Medium

Medium

High

No

Medium

High

Medium

No

Low

High

Medium

No

Medium

Medium

Medium

No

Medium

Medium

Medium

No

Low

Medium

Medium

No

High

Medium

Medium

November 1, 2022

286

TOWN OF LYNDON AND VILLAGE OF LYNDONVILLE, VT
MULTI-JURISDICTION HAZARD MITIGATION PLAN UPDATE

20
21

22
23
24

25
26
27

Implement recommendations
named in River Corridor Plans
to preserve stream corridors.
Initiate a Reverse 911 system.
Collaborate with NVDA and
upstream neighboring
communities to address
stormwater runoff and to
address actions that allow rivers
and streams to regain access to
floodplains.
Install or upsize dry bridges or
culverts, including the Route 5
culverts with a dry bridge.
Replace the Route 5 Dry Relief
Culvert with a Dry Bridge.
Work with Lyndonville Electric
to explore options for
mitigating risk caused by Vail
Dam.
Study repetitively flooded areas
for mitigation solutions.
Collaborate with the owners of
Institute Pond Dam to mitigate
risk caused by the Dam.

Water Supply
Contamination No
All Hazards
No

High
Medium

Medium
Medium

Medium
Medium

Low

Medium

Medium

High

Medium

Medium

High

Medium

Medium

Flood Hazards Yes

Low

Medium

Low

Flood Hazards Yes

Medium

Low

Low

Flood Hazards Yes

Medium

Low

Low

Flood Hazards,
Wind Hazards,
Winter Hazards No
Flood Hazards,
Wind Hazards,
Winter Hazards Yes
Flood Hazards,
Winter Hazards Yes
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Table 74. Actions Sorted by FEMA Mitigation Type and Priority.

Number
Action
Education & Awareness Programs
Offer multiple opportunities to the public for hazard
mitigation education. This includes expanding the Town
website with information about property development
and hazard mitigation, developing informational
brochures, and hosting community workshops.
5

Responsible
Organization(s)

Town of
Lyndon, NVDA
Mobile Home
Educate residents of Riverview Estates mobile home park Park owner,
and business owners on Broad Street about their flood risk DEC ANRSacha Pealer,
and possible mitigation actions including raising lots and
NVDA
floodproofing.
6
Town of
Lyndon
21
Initiate a Reverse 911 system.
Natural Systems Protection
Town of
Lyndon,
Caledonia
Country
Natural
Resources
Conservation
Decontaminate the old Town Garage site of hazardous
District
materials that could pollute the river nearby.
4

13

19

Funding
Source

Implementation Estimated
Timeline
Cost
Priority

Staff time

5 years

Low

High

FEMA BRIC,
NVDA

5 years

Low

High

FEMA BRIC

3 years

Medium

Medium

High

High

Medium

High

High

Medium

NVDA
Brownfield
Fund
4 years
Vermont Fish
and Wildlife
Implement wooded vegetative buffers along rivers and
Planning
Watershed
streams to prevent flooding and protect water quality and Department,
Grant
watershed health.
Landowners
4 years
landowners,
Vermont Fish
Caledonia
and Wildlife
County Natural Watershed
Clean-up sites that may negatively impact water quality
Resources
Grant
and vegetative health.
5 years
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Conservation
District
Caledonia
County Natural
Resources
Conservation
Implement recommendations named in River Corridor
District
Plans to preserve stream corridors.
20
Caledonia
County Natural
Resources
Conservation
District,
neighboring
Collaborate with NVDA and upstream neighboring
communities to address stormwater runoff and to address towns, NVDA,
DEC ANRactions that allow rivers and streams to regain access to
Sacha Pealer
floodplains.
22
Plans & Regulations
Maintain eligibility and participation in the National Flood Zoning
Insurance Program (NFIP) and continue to qualify for the Administrator,
enhanced funding level through the Emergency Relief and Planning
Assistance Fund (ERAF).
Commission
1
Planning
Director, Town
Energy
Committee,
Public Tree
Implement the Heat Emergencies Plan developed in
Advisory Board
conjunction with NVDA.
2

3
12

FEMA BRIC,
Vermont Fish
and Wildlife
Watershed
Grant
5 years

High

Medium

Staff time,
Clean Water
State
Revolving
Fund- Water
Infrastructure
Sponsorship
Program
5 years

Low

Medium

Staff time

Low

High

Medium

High

Medium

High

Low

High

5 years

VCRD Climate
Catalyst
Fund,
2 years
Municipal
Planning
Municipal
Create a Capital Budget to support municipal projects that Administrator, Grant,
Vermont
Town
mitigate risk to buildings, infrastructure, and socially
Bond Bank
Treasurer
vulnerable populations.
2 years
Planning
Director,
Form a Town Energy Committee.
Staff Time
2 years
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Planning
Commission

15

Follow best land use practices around concentrating
development to village centers. Implement land use
actions from the Lyndon Municipal Plan (2020).
Collaborate with VTrans through participation in their
Advisory Meetings and in other opportunities as they
arise.

16

Implement a Tree Plan that includes planting drought
tolerant trees and expands the tree canopy.

17

Catalogue, inventory, and assess historic structures.

18

Form a Public Tree Advisory Board.

25

Work with Lyndonville Electric to explore options for
mitigating risk caused by Vail Dam.

14

26
Study repetitively flooded areas for mitigation solutions.
Structure & Infrastructure Projects

Planning
Commission,
Selectboard
Planning
Director,
VTrans

Staff time,
Municipal
Planning
Grant

Staff Time
Arbor Day
Foundation,
Vermont
Urban and
Community
Planning
Director, Public Forestry
Tree Advisory Program
grants
Board
Planning
Director,
Historical
Society
Staff Time
Planning
Director,
Planning
Commission
Staff Time
Planning
Director,
Lyndonville
Electric
Department
Staff Time
Hazard
Mitigation
BRIC Scoping
Committee
Grant

5 years

Medium

Medium

5 years

Low

Medium

2 years

Medium

Medium

3 years

Medium

Medium

2 years

Low

Medium

3 years

Low

Low

4 years

Medium

Low
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7

8

9

10
11

ARPA, DEC
Clean Water
State
Revolving
Fund
(CWSRF),
Municipal
Highway and
Town Highway Stormwater
Mitigation
Crew/Public
ProgramWorks
VTrans,
Improve stormwater infrastructure as deemed necessary. Department
5 years
Consultant for
Town of
Lyndon,
facilitated by
Hazard
Mitigation
Committee &
Planning
Redesign infrastructure to reduce loss or damage from
FEMA BRIC
Director
natural hazards.
Scoping
5 years
Planning
Director,
Hazard
Seek FEMA HMGP funding for hydraulic analysis for raising Mitigation
Committee
bridges or retrofitting them.
FEMA HMGP 3 years
Flood
Resilient
Communities
Planning
Fund, HMPG
Reduce the number of repetitive loss properties through Director,
Infrastructure 5 years
Selectboard
buyouts, floodproofing, and elevation.
Planning
Identify and support upgrades to local heating and cooling Director,
Cobleigh
centers.
ARPA
2 years

High

High

High

High

High

High

High

High

Medium

High
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24

Replace the Route 5 Dry Relief Culvert with a Dry Bridge.

Library
Director,
Municipal
Administrator
Consultant for
Town of
Lyndon,
facilitated by
Hazard
Mitigation
Committee &
Planning
Director
Town Highway
Crew/Public
Works
Department

27

Collaborate with the owners of Institute Pond Dam to
mitigate risk caused by the Dam.

Planning
Department,
Landowner

23

Install or upsize dry bridges or culverts, including the
Route 5 culverts with a dry bridge.

VTrans Better
Roads
program
5 years
VTrans Better
Roads
program
3 years
CWSRFNatural
Infrastructure
Interim
Financing
3 years

High

Medium

High

Medium

Medium

Low
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Appendix D. Plan Implementation Materials
Plan Update Evaluation Worksheet
Plan Section

Considerations

Planning Process

Should the town invite any additional stakeholders to
participate in the planning process?

Explanation

What public outreach activities have occurred?
How can public involvement be improved?
Risk Assessment

What disasters has the town, or the region experienced?
Should the list of hazards be modified?
Are new data sources, maps or studies available? If so, what
have they revealed, and should the information be
incorporated into the plan update?
Has development in the region occurred and could it create
or reduce risk?

Capability
Assessment

Has the town adopted new policies, plans, regulations, or
reports that could be incorporated into this plan?
Are there different or additional administrative, human,
technical, and financial resources available for mitigation
planning?
Are there different or new education and outreach programs
and resources available for mitigation activities?

Mitigation
Strategy

Is the mitigation strategy being implemented as anticipated?
Were the cost and timeline estimate accurate?
Should new mitigation actions be added to the Action Plan?
Should existing mitigation actions be revised or removed
from the plan?
Are there new obstacles that were not anticipated in the
plan that will need to be considered in the next plan update?
Are there new funding sources to consider?
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Plan Section

Considerations

Explanation

Have elements of the plan been incorporated into other
planning mechanisms?
Implementation
Plan

Was the plan monitored and evaluated as anticipated?
What are needed improvements to the plan implementation
procedures?
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Mitigation Action Progress Worksheet
Mitigation Action Progress Worksheet
Progress Report Period

From Date

To Date

Action/Project Title
Responsible Department
Contact Name
Contact Phone/Email
Project Description
Project Goal
Project Objective
Project Cost
Project Status
Date of Project
Approval

Date of Project
Start

Anticipated Date
of Completion

Project Canceled

Project Delayed

Explanation of Delay or Cost Overruns
Project Report Summary
What was accomplished for this project during this reporting period?

What obstacles, problems, or delays did the project encounter?

Plans for next reporting period.
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