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CERTIFICATE OF LOCAL ADOPTION

City of Newport, Vermont

A Resolution Adopting the Local All-Hazards Mitigation Plan Update

WHEREAS, the City of Newport has worked with its residents and stakeholders to identify
hazards, analyze past and potential future losses due to natural and human-caused disasters,
and identify strategies for mitigating future losses; and

WHEREAS, the City of Newport Local All-Hazards Mitigation Plan Update contains
recommendations, potential actions and future projects to mitigate damage from disasters in the
City of Newport; and

WHEREAS, a meeting was held by the City of Newport Selectboard to formally approve and
adopt the City of Newport Local All Hazards Mitigation Plan Update. The respective officials
identified in the mitigation action plan of the Plan are
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recommended actions assigned to them.
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Executive Summary

In June 2022, the City of Newport began to develop this All-Hazard Mitigation Plan update from
the last approved plan in 2016. This update reflects recent changes in the Vermont State Hazard
Mitigation Plan and works to identify the updated profiled hazards and associated mitigation
actions for the next planning cycle. The results of this work are contained herein and represent
the collaborative efforts of the City of Newport Hazard Mitigation Planning Team, residents,
community organizations, neighboring towns and state agencies that contributed to the
development of this plan. As hazard mitigation is a sustained effort to permanently reduce or
eliminate long-term risks to people and property from the effects of reasonably predictable
hazards, the town has communicated its efforts related to developing this plan to its residents and
surrounding municipalities, providing a formal opportunity to provide input and review relevant
sections of the plan. Along these lines, the town has documented the planning process so that
future updates can follow an efficient pattern in addition to capturing this important component
as means of establishing institutional memory. In realization that eligibility to receive federal
hazard mitigation grants and optimize state-level reimburse or “match” dollars during a federally
declared disaster is dependent on a federally approved plan, the city remains committed to
sustaining its mitigation efforts and by developing this plan, will have a guide for action that will
foster enhanced emphasis on mitigation in the years to come. The city realizes the importance of
mitigation inherent to its own resilience as well as a means to establishing strong partnerships
with regional support agencies and associations, state government and FEMA. As the city moves
towards formally adopting this Local All-Hazards Mitigation Plan update, the purpose of this
plan is to:

e Identify specific hazards that impact the City of Newport

e Prioritize hazards for mitigation planning

e Recommend City-level goals and strategies to reduce losses from those hazards

e Establish a coordinated process to implement goals and their associated strategies by taking
advantage of available resources and creating achievable action steps

This plan is organized into 5 Sections:

Section 1: Introduction and Purpose explains the purpose, benefits, implications and goals of
this plan. This section also describes demographics and characteristics specific to Newport and
describes the planning process used in developing this plan.

Section 2: Hazard Identification expands on the hazard identified in the amended Newport
City Plan (2020) with specific municipal-level details on selected hazards.

Section 3: Risk Assessment discusses identified hazard areas in the City and reviews previous
Federally-declared disasters as a means to identify what risks are likely in the future. This section
presents a hazard risk assessment for the municipality, identifying the most significant and most
likely hazards which merit mitigation activity. The most significant identified hazards for
Newport City are broken with a numerical risk ranking.

Section 4: Vulnerability Assessment discusses buildings, critical facilities and infrastructure in
designated hazard areas and estimates potential losses.
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Section 5: Mitigation Strategies begins with an overview of goals and policies in the most

recent Newport City Plan that support hazard mitigation and utilizes the City’s 2015 Capital
Improvement Plan to formulate a work plan around major infrastructure projects for the next five
years. An analysis of existing municipal actions that support hazard mitigation, such as planning,
emergency services and public works are also included. The following all-hazards mitigation
goals are summarized below:

Recognize the characteristics that make the City of Newport unique within Orleans
County and incorporate these findings into the hazard mitigation planning

Reduce at a minimum, and prevent to the maximum extent possible, the loss of life and
injury resulting from all hazards.

Mitigate financial losses and environmental degradation incurred by municipal,
educational, residential, commercial, industrial and agricultural establishments due to
various hazards.

Maintain and increase awareness amongst the City’s residents and businesses of the
damages caused by previous and potential future hazard events as identified specifically
in this Local All-Hazards Mitigation Plan.

Recognize the linkages between the relative frequency and severity of disaster events and
the design, development, use and maintenance of infrastructure such as roads, utilities
and storm water management and the planning and development of various land uses.

Maintain existing municipal plans, programs and ordinances that directly or indirectly
support hazard mitigation.

Develop a mechanism for formal incorporation of this Local All-Hazards Mitigation Plan
into the municipal comprehensive plan as described in 24 VSA, Section 4403(5). This
mechanism will be developed by the Planning Commission, City Council and NVDA and
integrate the strategies into the existing City Plan as annexes until the next formal update
occurs, where a section devoted to mitigation planning will be integrated into the plan.

Develop a mechanism for formal incorporation of this Local All-Hazards Mitigation Plan
particularly the recommended mitigation actions, into the municipal/town operating and
capital plans & programs as they relate to public facilities and infrastructure. With the
development of the road erosion site inventory, the town will begin a process that
incorporates the budgetary requirements of the defined mitigation strategies into its
formal budgeting paradigm. The Planning Commission will review the LHMP and use
language/actions from it to inform the integration and update process. Town Meeting Day
will serve as the formal time that mitigation strategy budgetary considerations will be
approved and incorporated into the City budget.

Section 5 identifies and provides a detailed discussion of the following Mitigation Actions
Categories:

Action #1: Reduce vulnerability to flooding by evaluating capabilities of existing road and

storm water management infrastructure, public education and through
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municipal services and regulations
Action #2: Improve resilience to severe winter storms
Action #3: Reduce impact of extreme hot (including drought) and cold temperature durations
Action #4: Raise public awareness of hazards and hazard mitigation actions
Action #5: Reduce risk and impact of pandemic

In conclusion, Section 5 provides an Implementation Matrix to aid the municipality in
implementing the outlined mitigation actions with an annual evaluation process to be coordinated
and administered by the Planning Commission.
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SECTION 1: INTRODUCTION AND PURPOSE

1.1 Purpose and Scope of this Plan

The purpose of this Local All-Hazards Mitigation Plan is to assist this municipality in identifying
all hazards facing the community and in identifying strategies to begin to reduce the impacts of
those hazards. The plan also seeks to better integrate and consolidate efforts of this municipality
with those outlined in the City Plan as well as efforts of NVDA, Vermont State Agencies,
Academic Institutions, FEMA and other Federal Agencies. This document constitutes an All-
Hazards Mitigation Plan for the City of Newport, Vermont. Community planning can aid
significantly in reducing the impact of expected, but unpredictable natural and human-caused
events and the goal of this plan is to provide hazard mitigation strategies to aid the city in
creating disaster resilience for itself and by doing so, for communities throughout Orleans
County and Vermont as a whole.

1.2 Hazard Mitigation
The 2018 Vermont State All-Hazards Mitigation Plan (SHMP) states:

“The impact of anticipated yet unpredictable natural events can be reduced through
community planning and implementation of cost effective, preventive mitigation efforts.

The State of Vermont understands that it is not only less costly to reduce vulnerability to
disasters than to repeatedly repair damage, but that we can also take proactive steps to protect
our economy, environment and most vulnerable citizens from inevitable natural hazard events.
This Plan recognizes that communities have the opportunity to identify mitigation strategies
during all phases of emergency management (preparedness, mitigation, response, and
recovery) to more comprehensively address their vulnerability. Though hazards themselves
cannot be eliminated, Vermonters can reduce our vulnerability to hazards by improving our
understanding of both the natural hazards we face and their potential impacts.

The 2018 Vermont State Hazard Mitigation Plan (SHMP) presents the hazard impacts most
likely to affect Vermont and a mitigation strategy to reduce or eliminate our most significant
vulnerabilities.”

Hazard mitigation strategies and measures can reduce or eliminate the frequency of a specific
hazard, lessen the impact of a disasters, modify standards and structures to become more resilient
to a hazard, or limit development in identified hazardous areas. This plan aligns and/or benefits
from the 5 goals accomplished as a State since 2010 and as referenced in Section 5 of the State’s
2013 Hazard Mitigation Plan and as part of the newly created Emergency Relief Assistance
Funding (ERAF) requirements. With enhanced emphasis on community resiliency, many state
agencies and local organizations have an increased awareness of the importance of mitigation
planning and have produced plans and resources that City s can use to support their planning
efforts. This plan will reference, when relevant, pertinent tools and resources that can be used to
enhance mitigation strategies.

1.3 Hazard Mitigation Planning Required by the Disaster Mitigation Act of
2000

Hazard mitigation planning is the process that analyzes a community’s risk from natural hazards,
coordinates available resources, and implements actions to reduce risks. According to 44 CFR
Part 201, Hazard Mitigation Planning, this planning process establishes criteria for State and
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local hazard mitigation planning authorized by Section 322 of the Stafford Act as amended by
Section 104 of the Disaster Mitigation Act of 2000. Effective November 1, 2003, local
governments now must have an approved local mitigation plan prior to the approval of a local
mitigation project funded through federal Pre-Disaster Mitigation funds. Furthermore, the State
of Vermont is required to adopt a State Pre-Disaster Mitigation Plan in order for Pre-Disaster
Mitigation funds or grants to be released for either a state or local mitigation project after
November 1, 2004.

There are several implications if the plan is not adopted:

e After November 1, 2004, Flood Mitigation Assistance Grant Program (FMAGP) funds will
be available only to communities that have adopted a local Plan

e For disasters declared after November 1, 2004, a community without a plan is not eligible for
HMGP project grants but may apply for planning grants under the 7% of HMGP available
for planning

e For the Pre-Disaster Mitigation (PDM) program, a community may apply for PDM funding
but must have an approved plan in order to receive a PDM project grant

e For disasters declared after October 14", 2014, a community without a plan will be required
to meet a greater state match when public assistance is awarded under the ERAF
requirements (Emergency Relief Assistance Funding)

1.4 Benefits
Adoption and maintenance of this Hazard Mitigation Plan will:

e Make certain funding sources available to complete the identified mitigation initiatives that
would not otherwise be available if the plan was not in place

e Ease the receipt of post-disaster state and federal funding because the list of mitigation
initiatives is already identified

e Support effective pre- and post-disaster decision making efforts

e Lessen each local government’s vulnerability to disasters by focusing limited financial
resources to specifically identified initiatives whose importance has been ranked

e (Connect hazard mitigation planning to community planning where possible
1.5 All-Hazards Mitigation Plan Goals

This All-Hazards Mitigation Plan establishes the following general goals for the City as a whole
and its residents:

e Recognize the characteristics that make the City of Newport unique within Orleans
County and incorporate these findings into the hazard mitigation planning process

e Reduce at a minimum, and prevent to the maximum extent possible, the loss of life
and injury resulting from all hazards.

e Mitigate financial losses and environmental degradation incurred by municipal,
educational, residential, commercial, industrial, and agricultural establishments due to
various hazards.
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e Maintain and increase awareness amongst the City’s residents and businesses of the
damages caused by previous and potential future hazard events as identified
specifically in this Local All-Hazards Mitigation Plan.

e Recognize the linkages between the relative frequency and severity of disaster events
and the design, development, use and maintenance of infrastructure such as roads,
utilities and storm water management and the planning and development of various
land uses.

e Maintain existing municipal plans, programs and ordinances that directly or indirectly
support hazard mitigation.

e Develop a mechanism for formal incorporation of this Local All-Hazards Mitigation
Plan into the municipal comprehensive plan as described in 24 VSA, Section 4403(5).
This mechanism will be developed by the Planning Commission, City Council, and
NVDA and will integrate the strategies into the existing City Plan as annexes until the
next formal update occurs, when a section devoted to mitigation planning will be
integrated into the plan.

o Five-Year Capital Investment Plan will incorporate relevant information from
the Hazard Mitigation Plan to inform decisions when appropriate for the
efficient and financially feasible actions deemed necessary for protecting
municipal infrastructure and equipment from profiled natural hazards.

o Flood-related data and information originating in the Hazard Mitigation Plan
will continue to be reviewed and assessed for relevant inclusion in the City
Plan Updates specific to flood resilience.

e Develop a mechanism for formal incorporation of this Local All-Hazards Mitigation
Plan particularly the recommended mitigation actions, into the municipal operating
and capital plans & programs as they relate to public facilities and infrastructure.
With the development of the road erosion site inventory, each town will begin a
process that incorporates the budgetary requirements of the defined mitigation
strategies into its formal budgeting paradigm. The Planning Commission will review
the LHMP to inform the integration and update process. Town Meeting Day will
serve as the formal time that mitigation strategy budgetary considerations will be
approved and incorporated into the City budget.

1.6 City of Newport

Population, History and Characteristics

The City of Newport is in Orleans County and was chartered October 30, 1802, and incorporated
March 6, 1917. With 4,981 Acres (7.6 square miles), the city has the smallest land area in the
county while having the largest population at 4,455 with a population density of 830 persons per
square mile. This unique characteristic brings both advantages and disadvantages specific to
mitigation and community resilience. Newport City provides a leadership role in the region as
the center for social services and economic, educational, and cultural activities. Accordingly, it is
the Orleans County Seat and was incorporated in 1918 which removed its status as a village in
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the City of Newport. Newport City has a hospital, fire department, municipal water and sewer,
its own police department and ambulance service. There is also a state prison and methadone
clinic, an office of local health and several social service agencies. Unfortunately, Orleans
County is the unhealthiest county in the state (2022 County Health Rankings). As the COVID-19
pandemic impacted all of the state, the City had its unique challenges mitigating the many health
and financial risks resulting from the peak surges of the event between 2020 and 2022.
Fortunately, the disaster history for the region has not produced major damage to City
infrastructure or private property in comparison to other towns within the county and the state as
a whole. The city displayed exceptional resilience to both flood disasters in 2011, which serve as
benchmarks for assessing risk and vulnerability to flooding. As the seat of Orleans County,
Newport City has a sphere of influence that goes far beyond the municipalities that border it and
stretches across the international boundary located just a short distance up Lake Memphremagog.
Specifically, the adjacent towns of Newport, Coventry, and Derby, comprise the inner ring of the
greater Newport region. The town of Brighton (Island Pond), the largest municipality in Essex
County located right over the county line next to Charleston and Morgan, and Orleans County’s
other towns, from southernmost Greensboro to sparsely populated Holland, are pulled toward the
hub of the county. The city is also connected to several area towns through a variety of legal,
cultural, governmental and intermunicipal means, especially emergency services. North Country
Hospital, which opened in 1974, serves Orleans County and the northern Essex County. Dating
to 1920 when Orleans County Hospital was opened in the city's west side, Newport has had a
strong commitment to quality medical care (Source: 2015 Newport City Municipal Plan).

Newport City has an elevation of 722 and shares a border with the towns of Derby, Coventry
and Newport Center to the east, south and west. Newport City is positioned at the southern end
of Lake Memphremagog, a 30-mile-long lake that is shared with Canada to the north. Nearly
21% (1.6 sq. mi.) of the City’s area is water. The major tributaries draining into Lake
Memphremagog are the Clyde River and the Barton River. Access to Newport City is by
Vermont Routes 105, 5, and Interstate 91 in Derby where there is the largest international border
crossing in New England. The Montreal, Maine and Atlantic/Washington County Railroad
traverses through Newport City on its route between Montreal and White River Junction, VT.

1.6.1. Population

In the late 1990s, there was a projected population decrease; however, the city saw a small
increase from 4,760 in 1996 to 5,100 in 2008. The population has decreased since then to 4,589
in 2010 and 4,455 in 2020. Orleans County has seen an increase from 26,277 in 2000 to 27,200
in 2008. The population of Orleans County in 2010 was 27,231 and the 2020 population was
26,843.

Table 1-1 City of Newport, selected population characteristics, 2020 Census

Category Number %
Total Population 4455 100
Median Age 40

Population age 65 years and over 886 19.3
Population under 18 years old 1019 222
Population between 18 and 24 367 83
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Population between 25 and 44 1244 27.1

Population between 45 and 64 1060 23.1

1.6.2. Housing

Sixty-five percent of Newport homes were constructed pre-1940. They are characteristically
wood frame with maintenance and repairs typical of older housing. Much of the older housing
has been converted into multi-family apartments. New housing construction is increasingly
located in the outskirts on land once valued for its agricultural value. Future housing is trending
towards higher density multi-family developments. This is resulting in the renovation and
outright placement of much of the city’s older downtown housing. Accessory apartments
attached to single-family residences for senior family members are supported (2015 Newport
City Municipal Plan).

Newport City continues to be the place where Orleans County workers live and work. There is
some minor job growth for Orleans County, but this is offset by the highest unemployment rate
in the state. Salaries within Orleans County continue to be below the state average with Coventry
having the county’s highest annual wage followed closely by Newport City. The more important
trend is that Newport City continues to be the primary place where the county’s labor force lives
and works (2015 Newport City Municipal Plan).

1.7 Summary of Planning Process

The work to update this 2016 single-jurisdictional plan was led by the planning team made up of
municipal officials, school officials, local businesses, service agencies, and the regional planning
organization (NVDA). The update project followed a work plan which provided the public and
other stakeholders the opportunity for two-way communication. Existing documents were also
researched and incorporated into the plan update. Planning team members, for the most part,
fulfill multiple roles in the community and represent a broad array of stakeholders. The
following table presents the Planning Team members and their title:

Name Title and Organization

Alison Low Senior Planner, NVDA

Bruce Melendy Emergency Planner, NVDA

Christopher Young Principal, North Country Union Highschool
David Cunningham Facilities Director, North County Hospital
Fred Saar Community Member

Jeff Johanson Executive Director, Newport Ambulance
John Harlamert Fire Chief, City of Newport

Laura Dolgin City Manager, City of Newport
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Michelle Faust Executive Director, NEKLS

Mike Schick Agent, Border Patrol

Patrick Shattuck Executive Director, Rural Edge
Rebecca Therrien Programs Manager, City of Newport
Thomas Bernier Director, City of Newport

Travis Bingham Police Chief, City of Newport

There is a current understanding of the need to integrate the content of this update and its goals,
actions and reporting into the daily operational structure and awareness of all city officials so
that mitigation planning establishes itself as a consistent topic of concern and discussion. The
community survey was made available on the city website. Seven responses were received and
focused on extreme heat, emergency notification, vulnerable populations,
coordination/awareness, and pandemic issues. All neighboring towns were sent notification via
email of the plan’s development and the subsequent draft and were given an opportunity to
provide input through email and/or phone call to the lead consultant hired to update the plan.
These include Newport Town, Charleston, Derby, Brownington, and Coventry. No responses
were obtained from this solicitation. Following FEMA guidance in Local Mitigation Plan
Review Tool Regulation Checklist, the plan was written using data sources that included:

e 2015 Newport City Plan, amended in 2020 (provided current goals and regulations
supporting mitigation, recent capital expenditures and infrastructure value helped to drive
vulnerability assessment)

e 2020 Newport City Zoning Bylaws (provided basis of current development protocol
supporting hazard mitigation)

e 2022 Newport City Capital Improvement Plan (provided specific mitigation actions
planned for the next 5 years related to infrastructure as well as provided the platform
from which future actions will be formally kept regarding actions of the Public Work
Department related to mitigation.

e 2018 Vermont State Hazard Mitigation Plan (provided key guidance language and
definitions throughout the plan).

e Vermont Agency of Natural Resources (ANR) and Transportation (VTrans) (Provided
key policy recommendations on environmental conservation, high accident locations,
climate change and fluvial erosion data).

e Vermont Departments of Health (VDH) and Environmental Conservation (DEC)
(provided information related with public health services that could be impacted during a
disaster and state support functions designated to both VDH and DEC. DEC also
provided river corridor data for mapping purposes. VDH also provided significant data
on the health risks and assessment criteria for extreme heat.

e Great Bay Hydro Erosion Monitoring Report (provided current disaster planning policy
initiatives and scoping information on dam breech scenarios).
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FEMA Open Source (data.gov) Data for Disaster History and PA funding (provided
comprehensive declared disaster by year and type as well as project descriptions and cost
per event).

FEMA P-956: Living with Dams (provides clear guidance on planning and
considerations for municipalities with dams).

FEMA NFIP “Bureau.Net” database (provided detailed information on repetitive loss
properties and associated flood insurance claims).

EPA’s Incident Action Checklist for cold weather resilience of municipal water systems
(provides a guidance tool for public works to cross-reference actions on the system).

Based on the information obtained, input from city and state officials, the planning team, state
and federal databases, local associations and NVDA, the plan was created. While many small
communities in Vermont face similar circumstances (e.g. flooding, winter storms and remote
residents), each one has unique considerations and opportunities. There was a point made to
capture the subtle characteristics of the city, which are many. From this, the specific risks,
vulnerabilities and mitigation strategies were developed and applicable, broken down to the
specific entity impacted. NVDA'’s role in assisting the entire region with all facets of planning
provided crucial information for this update with an emphasis on extreme heat and drought, a
growing concern for the region. The following summary represents the timeline for the planning
process:

7/5/2022: Planning Team named and introduced to update process. “Kick-off” meeting at
warned community (selectboard) meeting with proposal and acceptance of updated
hazards. Community survey logistics decided upon. The public was notified and in
attendance at this meeting, however, no comments were received.

8/10/2022: Meeting with Public Works Director to discuss mitigation projects and
progress on 2016 mitigation action items related to infrastructure

8/10/2022: Coordination with Extreme Heat working group on draft language for update

8/29/2022: Planning team was sent draft sections I and II of update. Comments received
focused on extreme heat section and updated information available from VDH.

9/2/2022: Community survey launched via survey monkey on city website.

9/7/2022: Planning team was sent draft sections I and II of update. Comments received
focused on extreme heat section and updated information available from VDH.

9/27/2022: Individual meetings with Newport City Fire and Ambulance along with
correspondence with Assistant Principal to collect updated information and needs for
next planning cycle.

10/10/2022: Draft data and narrative received from Newport City Extreme Heat working
group

10/20/2022: Meetings with Zoning Administrator and Public Works Director to obtain
information on progress since last approved plan and level of new development.
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e 10/24/2022: Draft Sections III, IV and V sent to planning team for review and comment.
Comments collected, assesed and integrated into final draft. Corrections suggested related
to dates included in the draft.

e 10/25/2022 All neighboring towns received notice of availability of draft plan for review
and comment via the city clerk. No comments were received.

e 11/15/2022: Proposed mitigation goals and actions were discussed at warned community
meeting. The public was notified and in attendance at this meeting, however, no
comments were received.

e 11/16/2022: Draft plan submitted to VEM for review and approval.

e 12/9/2022 & 12/22/2022: VEM review and request for edits obtained
e 12/27/2022: Plan revisions made and resubmitted to VEM

e 1/5/2023: Final approval pending adoption received

e 1/23/2023: City Council adoption

The draft plan was then revised based on input from planning team. The revised draft was made
available for review at the city office and residents were informed via meeting minutes and the
city website of the ability to review the draft and additional opportunity for formal comment and
suggestions. No additional public comment was received. Minor edits were made to the plan
following State recommendations and the final draft was resubmitted to VEM for formal review
and approval pending municipal adoption. A resolution of adoption will occur following VEM
review and “approval pending adoption” status.

SECTION 2: HAZARD IDENTIFICATION

For this update, the planning team considered the continued inclusion or deletion of the 2016
hazards profiled by developing and researching the natural hazard categories outlined in the state
mitigation plan and for each, considered prior history, current trends and available data to
estimate risk. Some profiled hazards remain a risk for the city. However, other hazards, due to
lack of occurrence frequency, risk and/or vulnerability have been removed in this update. The
definitions of each hazard, along with historical occurrence and impact, are described below.

Types of Natural Hazards: weather /climate hazards (drought, hurricane/tornado, high winds,
severe winter storm, extreme temperatures, climate change, lightning, hail), flooding, geological
hazards (landslide / erosion, earthquake, naturally occurring radiation), and fire hazards.

2022 Updated Profiled Natural Hazards: Severe Winter Storm/Ice, Flooding/fluvial erosion,
Extreme Hot and Cold Temperature, Drought, and Pandemic (listed as “Epidemic” in 2016 plan).
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Aeronautics & Space Administration (NASA) reports that global climate change has already had
observable effects on the environment: glaciers are shrinking, sea ice is disappearing, sea level
rise is accelerating, heat waves are occurring more frequently and intensely, river and lake ice is
breaking up earlier, plant and animal ranges have shifted, and trees are flowering sooner.
Though climate change is expected to have global reach, the impacts differ by region. While the
southwestern United States is expected to experience increased heat, wildfire, drought and insect
outbreaks, the northeastern region is predicted to experience increases in heat waves,
downpours and flooding. Accordingly, consideration of climate change was identified as a key
guiding principle of the 2018 SHMP, addressed in each of the pertinent hazard profiles and
incorporated into all relevant mitigation actions.” 2018 SHMP

From 1962 to 2006, each five-year period resulted in 0-6 Major Disaster Declarations in
Vermont. From 2007-2020, there were 23. It is commonly accepted that weather extremes are
becoming more commonplace in Vermont. Since 2011, record setting snow, rain and cold have
been experienced in the state. In recent years, it has become evident that human activities, mostly
associated with the combustion of fuel, have added to the natural concentration of greenhouse
gases in the atmosphere and are contributing to rapid climate change on a global scale. While
projections of the effects of climate change vary, it is generally predicted that Vermont will have
warmer temperatures year-round, with wetter winters and drier summers. An increase in the size
and frequency of storms is also predicted. Thus, climate change in the next century will likely
increase the chance of weather-related hazards occurring. An increase in precipitation may also
result in increased flooding and fluvial erosion. Drier summers may increase the chance of
drought and wildfire. A warmer climate may also result in the influx of diseases and pests that
cold winters previously prevented. The severity of climate change is difficult to predict, though
the effects may be mitigated somewhat if greenhouse gas emissions are reduced soon. In 2011,
Governor Shumlin formed the Vermont Climate Cabinet. The Cabinet, chaired by the Secretary
of Natural Resources, is a multidisciplinary approach to enhance collaboration between various
state Agencies. Its primary objectives include providing the Governor with advisory information
and facilitating climate change policy adoption and implementation. In 2013, the Vermont
Agency of Natural Resources (ANR) released the Climate Change Adaptation Framework which
addresses climate change exposures, vulnerability-specific elements within each of the natural
resource sectors, and ongoing and proposed actions that can be or have been taken to prepare for
the expected changes. In line and in conjunction with the ANR report, the primary goal of a
VTrans climate change adaptation policy is to minimize long-term societal and economic costs
stemming from climate change impacts on transportation infrastructure.

Table 2-3: Newport ,VT Climate Data and Extremes
Climate data for Newport Vermont (1991-2020 normals, extremes 1930—presem} [hide]
Month Feb Mar Apr May Jun Sep | Oct Nov Dec Year

reeorananreo) |y G ----- 5 oo I

B 234 | 271 | 366 503 | 648 548 411 | 292 | 520
Average high °F (°C) (-48) (-27) | (26) (10.4) | (18.2) --- @08) (127) (51) (-16) | (111)
137 160 258 400 533 623 672 578 452 332 | 213 | 418

(-10.2) (-89) (-3.4) (44) (11.8) (16.8) (19.6) (185) (143)| (7.3) | (0.7) | (-59) | (5.9)

39 50 149 292 419 516 566 545 468 356 253 135 @316
(-156) (-15.0) (-9.5) (-1.6) (55) |(10.9) (13.7) (12.5) (8.2) 20) (-3.7) | (-10.3) | (-0.2)

oF (@ -38 -38 =32 20 28 36 32 23 -40 -40
Record low™F () (-39) | (-39) | (-36) IR Y -

o 283 244 | 283 334 394 452 454 442 393 429 335 340 @ 4383
Average precipitation inches (mm) | 2, | ‘&) | (72)  (85) (100) (115) (115) (112) (100) (109) (85) (86) | (1,113)

Average snowfall inches (cm) 213 2 18.4 (1‘1”5) 0.0 0.0 0.0 0.0 0.0 0.8 7.0 252 986

| (0.0) | (0.0) | (0.0)  (0.0) | (0.0) | (2.0) &L} (64) (250)
Average precipitation days (= 0.01 in) d 5 3 m

145 | 133
86 24 0.1

0.0 0.0
Source: NOAAR4IBES]

Daily mean °F (°C)

Average low °F (°C)

Average snowy days (= 0.1in) 0.0 0.0

19




hazard due the magnitude of impact the pandemic had across the city. Wind has been left out of
this update for the main reason that normal city operations are considered the most viable
mitigation strategy for mitigation wind damage and no additional effort is required at this time.
As it pertains to city-level assessments, the planning team reviewed the Natural Hazard and Risk
Analysis Tool (Table 3-3 on page 42) for changes and additions and feel that while the
assessment methodology is distinct from the SHMP Hazard Assessment, there are comparative
similarities in scoring relationships.

Table 2-4: 2018 SHMP Hazard Assessment

Table 3: Hazard Assessment

Hazard Impacts Probability B

Infrastructure Environment | Average

Fluvial Erosion __
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==
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Inundation Flooding
e [

Invasive Species

*Score = Probability x Average Potential Impact

Severe Winter Storm

Winter storms impact the entire planning area and can include snowstorm, cold, blizzard and ice.
According to the 2018 Vermont State All-Hazards Mitigation Plan:

“Severe winter storms bring the threat of heavy accumulations of snow, cold/wind chills, strong
winds, and power outages that result in high rates of damage and even higher rates of
expenditures. A heavy accumulation of snow, especially when accompanied by high winds,
causes drifting snow and very low visibility. Sidewalks, streets, and highways can become
extremely hazardous to pedestrians and motorists. Severe winter storms develop through the
combination of multiple meteorological factors. In Vermont and the northeastern United States,
these factors include the moisture content of the air, direction of airflow, collision of warm air
masses coming up from the Gulf Coast, and cold air moving southward from the Arctic.
Significant accumulations of ice can cause hazardous conditions for travel, weigh down trees
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and power lines, and cause power outages. Freezing rain can also be combined with snowfall,
hiding ice accumulation and further hindering travel, or with mixed precipitation and potentially
ice jams or flooding.”

Winter storm frequency and distribution varies from year to year depending on the
climatological patterns but snowfall in the region is significantly higher than the national
average. The winter of 2010-2011 was the third snowiest on record with a total of 124.3 inches.
The record of 145.4 inches was set in 1970-1971. The potential for a major snowstorm that
exceeds the capabilities of the city exists every year but with the recent increase in snowfall
totals and cold temperature duration, the city realizes that further consideration is required.
NOAA's National Centers for Environmental Information is now producing the Regional
Snowfall Index (RSI) for significant snowstorms that impact the eastern two thirds of the U.S.
The RSI ranks snowstorm impacts on a scale from 1 to 5, similar to the Fujita scale for tornadoes
or the Saffir-Simpson scale for hurricanes. NCEI has analyzed and assigned RSI values to over
500 storms going as far back as 1900. As such, RSI puts the regional impacts of snowstorms into
a century-scale historical perspective. The index is useful for the media, emergency managers,
the public and others who wish to compare regional impacts between different snowstorms. The
RSI and Societal Impacts Section allows one to see the regional RSI values for particular storms
as well as the area and population of snowfall for those storms. The area and population are
cumulative values above regional specific thresholds. For example, the thresholds for the
Southeast are 2", 5", 10", and 15" of snowfall while the thresholds for the Northeast are 4", 10",
20", and 30" of snowfall. 2010, 2012 and 2015 have some of the highest rankings for notable
storms in Newport City. These rankings are based, in part on the severity of the storm using the
following system. Since 2000, there has only been one event that reached a category 4 in the
Northeast, five reached Category 3, eight were “significant” and all others were notable.

Table 2-5: NOAA's Regional Snowfall Index (RSI) and Newport City Snowfall vs. U.S. Average

Categor  RSI

- Value Description
1 1-3 Notable

2 3-6 Significant
3 6-10 Major

4 10-18 Crippling

5 18.0+ Extreme

Newport City Snowfall vs. U.S. Average
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The winter of 2010-2011 was the third snowiest on record with a total of 124.3 inches. The city
has seen damage from declared snow disasters in the past, primarily dealing with debris removal
from downed trees. Additionally, the city received PA funding to assist with snow removal
indicating the potential for even a robust public works department becoming overwhelmed to
manage a major snowstorm without outside assistance. In any Vermont community, this
potential exists every winter. In January of 2015, Newport City received 28’ of snow compared
to only 11.3”” in 2014. Historic January snowfall totals fell in 1987 (47.5"), 1978 and 1979
(46.5"°,45.8”°). Total average snowfall for Newport City in December is 26.2°°, January is
22.6”°, February averages are slightly less at 16.9°” and March is 18.3”". February 14th-15",
2007 saw the greatest 24-hour max snowfall total at 23.5°’. The snowfall totals are annual
averages based on weather data collected from 1981 to 2010 for the NOAA National Climatic
Data Center.

There are no standard loss estimation models or methodologies for the winter storm hazards.
Potential losses from winter storms are, in most cases, indirect and therefore difficult to quantify.
According to the 2014 National Climate Assessment, there is an observable increase in severity
of winter storm frequency and intensity since 1950. While the frequency of heavy snowstorms
has increased over the past century, there has been an observed decline since 2000 and an overall
decline in total seasonal snowfall (2018 SHMP).

Ice Storm

Major Ice Storms occurred in January 1998 and again in December, 2014. The North American
Ice Storm of 1998 was produced by a series of surface low pressure systems between January 5
and January 10, 1998. For more than 80 hours, steady freezing rain and drizzle fell over an area
of several thousand square miles of the Northeast, causing ice accumulation upwards of 2’ in
some areas. Newport City received less than .5 of ice. On December 13th, 2013, another ice
storm hit portions of Orleans County, resulting in the greatest disruption of electric service since
1998 at 96 hours for some customers within the city.

While there is evidence that supports an increase in weather and precipitation severity, the
incidence of ice storms remains fairly spaced out. The city expects to have another ice storm but
unlike rain and snow events, the occurrence of a major ice storm is not expected every year.
Extreme Temperatures
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Temperature extremes are increasing, and this phenomenon is likely to continue. High
temperatures can help to create severe storms as the one evidenced on September 11", 2013,
where record heat helped to produce damaging hail and winds in parts of the NEK and other
areas of Vermont and NY. Recent extremes in cold temperatures are a concern and impact the
entire city and region. 2015 tied the coldest winter (January to March) on record (1923) for
Vermont according to the NOAA’s National Climatic Data Center whose dataset dates to 1895.
The National Weather Service has the following, recent, temperature records for Newport City,
Vermont:

e Highest: 95 degrees, August 2001
o Lowest: -38 degrees, February 1933

Cold temperatures are expected in the Northeast, but they can pose a serious threat to health and
safety, especially as the severity and duration increases in conjunction with other technological
(e.g. power outage, fuel oil delivery disruption) and societal (ability to purchase heating fuel)
factors. The winter of 2015 was the coldest anyone could remember with a mean temperature of
7.8 degrees Fahrenheit. However, the January of 1994 had a mean temperature of 2.7 degrees
Fahrenheit which is the coldest mean temperature since 1930 and January is the statistically
coldest month in all of Vermont. Since 1930, January produced temperatures in the negative 20’s
and 30’s consistently for Orleans County with record cold temperatures occurring in 1957 and
1933 (-38). While the temperatures for the city remain within averages seen in the last 85 years,
dangerously cold temperatures are expected every winter. There is no evidence to support
concern over increases in high temperatures for the city as it relates to health and human safety at
this time.

“Extreme cold temperatures can have significant effects on human health and commercial and
agricultural businesses, as well as primary and secondary effects on infrastructure (e.g., burst
pipes from ice expansion and power failure). What constitutes “extreme cold” can vary across
different areas of the country based on what the population is accustomed to in their respective
climates. Exposure to cold temperatures can cause frostbite or hypothermia and even lead to
heart attacks during physically demanding outdoor activities like snow shoveling or winter
hiking. When temperatures dip below freezing, incidents of icy conditions increase, which can
lead to dangerous driving conditions and pedestrian-related slipping hazards. A large area of
low pressure and cold air surrounding the poles, known as a polar vortex, is strengthened in the
winter. When these polar vortex winds are distorted, due to cyclical strengthening and
weakening or interaction with high-amplitude jet stream patterns, they have the potential to split
into two or more patterns, allowing artic air to flow southward along a jet streaml. As this
arctic air is able to access more southerly regions, extreme cold conditions can be observed in
Vermont, which also have the potential to remain over the region for extended periods” (2018
SHMP).

The NOAA Wind Chill Chart identifies those temperatures and associated wind speeds that may
cause frostbite if skin is exposed to the air over a certain period of time:

Table 2-6: NOAA Wind Chill Chart
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In anticipation of extreme cold temperatures, the National Weather Service may issue the
following watches, warnings or advisories, which are aimed at informing the general public as
well as the agricultural industry:

* Wind Chill Warning: Dangerously cold wind chill values are expected or occurring

» Wind Chill Watch: Dangerously cold wind chill values are possible

* Wind Chill Advisory: Seasonably cold wind chill values but not extremely cold values are
expected or occurring

* Hard Freeze Warning: Temperatures are expected to drop below 28°F for an extended period of
time, killing most types of commercial crops and residential plants

* Freeze Warning: Temperatures are forecasted to go below 32°F for a long period of time,
killing some types of commercial crops and residential plants

* Freeze Watch: Potential for significant, widespread freezing temperatures within the next 24-36
hours

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. While climate change
specific to extreme temperatures is considered a high risk, associated hazards are not, by default,
included as high risk. Vermont has a climate where extreme heat may be less likely than other
regions in the country, but observation of temperature increases in the state have resulted in some
concern. Heat-related occur in much greater frequency. 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. It should be noted that a heat wave could be either a
boon or a bane depending upon the time of year and the antecedent conditions. For example, the
hot conditions of August 1996 followed a cool, wet summer, thereby providing an extra boost for
plants. The 2018 Vermont State Hazard Mitigation Plan states the following:

“Extreme hot temperatures can have significant effects on human health and commercial and
agricultural businesses, as well as primary and secondary effects on infrastructure (e.g. damage
to asphalt roadways from softening). What constitutes “extreme heat” can vary across different
areas of the world based on what the population is accustomed to in their respective climates. An
example of this difference in acclimatization can be understood when comparing analyses of
excess mortality due to heat: in New York City, the data show that the heat index threshold needs
to reach at least 95°F to measure a significant rise in heat-related mortality, whereas the
threshold in Montreal, Canada, only 400 miles north, is 91°F and did not need to factor in heat
index. Similar epidemiological analyses completed by the Vermont Department of Health suggest
that the heat threshold in which hospitals in the State see a rise in heat-related emergency room
visits is 87°F1 . Temperature fluctuations are a result of several meteorological processes?2 .
Due to the tilt of Earth’s axis, regions of the globe receive varying levels of solar radiation. The
delta between these levels produces circulation patterns at the global level, which drive air and
storm system movement via air masses. Air masses, as defined by NOAA, are thousands of feet
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thick and extend across large areas of the earth. Air masses that form over tropical ocean
regions will become exceptionally hot and humid, while those masses above high latitude
continents will become cool and dry. When these air masses meet, a front is created, fronts can
either be cold or warm. In addition to these air mass and front-related impacts humans feel at
ground level, movement of narrow bands of strong wind high in the atmosphere, known as jet
streams, maneuver weather systems below and transfer heat and moisture across the globe. The
speed and intensity of the jet stream will affect the duration and temperature associated with a
cold or warm front. Extremely high temperatures can occur when a high-pressure system (under
which air is descending toward the Earth’s surface) develops and intensifies. 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.” 2018 SHMP

In anticipation of extreme heat events, the National Weather Service (NWS) may issue the
following advisories:

»  Excessive Heat Qutlook: 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

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.!

Table 2-7: Observed and Historical T emperature Change Scale
17.5

Vermont

15.0 — {== Observations o
Modeled Historical o § s 2022.

12.5 — I Lower Emissions %’g

I Higher Emissions (I

10.0 - y
7.5 - ) G;eénate
5.0

25

Temperature Change (°F)

i: | m J\ﬂnm\ﬂﬂ




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 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 snow pack 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 80s. 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 late July 2022 resulted in seven consecutive days
of temperatures above 80°F in Newport from July 20 through July 26. Maximum temperature
reached 89°F on July 21st and July 24.

o 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.

o 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.
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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.

A new guidance report released by the Vermont Department of Health highlights the health risks
from extreme heat. The report is informed by the 2021 heat wave in the Northwestern US and
Western Canada, an area with a similar summer climate to Vermont. More than 1,400 people
died during that event.

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.

Table 2-8a: Heat Index with ED Visits

May June July August September
Average daily high heat index* 68° 75° 83° 81° 72°
(°F), Burlington Airport
Heat-related ED visits, statewide 14 19 47 17 7

total, per month (2009-2019)

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 Newport.
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.

Table 2-ba: Heat Index Magnitude and Frequency with ED Visits and Deaths

Max heat index (°F), Days per Heat-related ED  Heat-related All ED All deaths,

Burlington Airport year* visits, per day* deaths, total* visits, per per day*
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.
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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:

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.

Newport’s urban area, which is depicted on the attached map, includes 3,456 individuals in 1,594
housing units. Slightly more than half of those units (798) are renter occupied.?

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.

611 households in Newport’s urban cluster (38%) are householders who live alone. Nearly half
of those single householders (298) are over the age of 60%.

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
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.

22% of the individuals in Newport’s urban cluster are 60 years or older, and 10% are at least 75
years old.

People with Greater Exposure to the Elements: Newport 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[1].
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

* 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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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 swimming10. 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 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. Newport 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 welll 1. 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:
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There are three main types of flooding that occur in Vermont: flooding from rain or snow melt,
flash flooding and urban flooding. While ice jam risk for the city is considered low, these events
may result in widespread damage in major river floodplains or localized flash flooding caused by
unusually large rainstorms over a small area.

The effects of all types of events can be worsened by ice or debris dams and the failure of
infrastructure (especially culverts), private and/or beaver dams. Rainstorms are the cause of most
flooding. Winter and spring thaws, occasionally exacerbated by ice jams, are another significant
source of flooding, especially when coupled with high rain levels. Much of this flooding is flash
flooding, occurring within hours of a rainstorm or other event. Flash flooding, as opposed to
flooding with a gradual onset, causes the largest amount of damage to property and
infrastructure. Floods cause two major types of damage: water damage from inundation and
erosion damage to property and infrastructure. The 2018 Vermont State All-Hazards Mitigation
Plan discusses flooding extensively:

“Flooding is the most common recurring hazard event in Vermont. In recent years, flood
intensity and severity appear to be increasing. Flood damages are associated with inundation
flooding and fluvial erosion. Data indicate that greater than 75% of flood damages in Vermont,
measured in dollars, are associated with fluvial erosion, not inundation. These events may result
in widespread damage in major rivers’ floodplains or localized flash flooding caused by
unusually large rainstorms over a small area. The effects of both inundation flooding and fluvial
erosion can be exacerbated by ice or debris dams, the failure of infrastructure (often as a result
of undersized culverts), the failure of dams, continued encroachments in floodplains and river
corridors, and the stream channelization required to protect those encroachments.” 2018
SHMP

June 2015 broke records across the state for the wettest on record. Newport City received 7 to 8
inches of rain in June, but flooding did not result. Recent history, including the flooding events
of 2011 and the records set in 2015 suggest that increases in total rain fall and severity are to be
expected along the lines seen with the records set across the state recently. There are three
sources of historical precipitation data for Vermont. The data are reported at the county level: 1)
recurrence time intervals for 24-hour rainfall storm depth, 2) annualized daily frequency of
rainfall, and 3) rainfall-intensity frequencies. The first source of data is the recurrence time
intervals for 24-hour rainfall storm depth. The recurrence depth data describes the expected
intensity of major rainfall events with respect to both rainfall depth and frequency of occurrence.

The effects of all types of events can be worsened by ice or debris dams and the failure of
infrastructure (especially culverts), private and/or beaver dams. Rainstorms are the cause of most
flooding. Winter and spring thaws, occasionally exacerbated by ice jams, are another significant
source of flooding, especially when coupled with high rain levels. Much of this flooding is flash
flooding, occurring within hours of a rainstorm or other event. Flash flooding, as opposed to
flooding with a gradual onset, causes the largest amount of damage to property and
infrastructure. Floods cause two major types of damage: water damage from inundation and
erosion damage to property and infrastructure. The 2018 Vermont State All-Hazards Mitigation
Plan discusses flooding extensively.

City of Newport, Vermont All-Hazards Mitigation Plan adopted 32










North Country Maximum Wind Gusts - Friday, November 1, 2019

[ 25

RATar— U ¥
+ A @ " ‘ A
H H v Source: NW S & FAA automated sites, Personal Weather Stations

',._.,“ "W”  Crested by the National Westher Servics Forecast Offics Burlingten, Vermant Created: 11/3/2019 9:50 AM

Flood Vulnerability

Flooding is the most common recurring hazard event in the state of Vermont. There are three
main types of flooding that occur in Vermont: flooding from rain or snow melt, flash flooding
and urban flooding. Flooding has also been known to occur as a result of ice jams in rivers
adjoining developed towns and cities. These events may result in widespread damage in major
river floodplains or localized flash flooding caused by unusually large rainstorms over a small
area. The effects of all types of events can be worsened by ice or debris dams and the failure of
infrastructure (especially culverts), private and/or beaver dams. Rainstorms are the cause of most
flooding in Newport City. Winter and spring thaws, occasionally exacerbated by ice jams, are
another significant source of flooding, especially when coupled with high rain levels. Much of
this flooding is flash flooding, occurring within hours of a rainstorm or other event. Flash
flooding, as opposed to flooding with a gradual onset, causes the largest amount of damage to
property and infrastructure. Floods cause two major types of damage: water damage from
inundation and erosion damage to property and infrastructure. The 2013 Vermont State All-
Hazards Mitigation Plan discusses flooding extensively. While that plan is concerned with all of
Vermont, the information on flooding is all relevant to Newport City in that:

“Recent studies have shown that most flooding in Vermont occurs in upland streams and road
drainage systems that fail to handle the amount of water they receive. Due to steep gradients,
flooding may inundate these areas severely, but only briefly. Flooding in these areas generally
has enough force to cause erosion capable of destroying roads and collapsing buildings. These
areas are often not mapped as being flood prone and property owners in these areas typically do
not have flood insurance (DHCA, 1998). Furthermore, precipitation trend analysis suggests that
intense local storms are occurring more frequently. Additionally, irresponsible land use and
development will exacerbate the preexisting vulnerability. Urban flooding usually occurs when
drainage systems are overwhelmed and damages homes and businesses. This flooding happens
in all urban areas, but specifically in Burlington where the area is located at the bottom of a

gradient, which adds to the intensity of this localized flooding...

...Over the past two decades, flood damage costs have risen dramatically in Vermont due to
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increasing occurrences of flooding and increases in vulnerability associated with unwise land
use development in flood plains or within stream corridors. The geography and topography are
right for a significant localized storm with extreme damage at almost any location in Vermont.
Heavy rains with previous ground saturation, which causes runoff, are a significant part of the
flooding formula in Vermont. Steep topography and narrow, inhabited, stream and river valleys
further increase the dangerous nature of this hazard. Furthermore, precipitation trend analysis
suggests that intense, localized storms that can cause flash flooding are occurring with greater
frequency. While flooding will continue, planning and other mitigation measures can help
minimize damages.

All of Vermont’s major rivers have inhabited flood plains. While residents in mountain
valleys are at risk, they may not be aware of the danger or may choose to ignore it. There are
many reasons property owners are reluctant to relocate to less flood prone ground, not the least
of which is the lack of personal experience of flooding. In addition, many communities originated
beside rivers and streams; some of the most attractive property is located in vulnerable areas.
Lakeshore property in Vermont is vulnerable to flooding from high water levels, either by
surface water erosion or flooding. Occasionally, water-saturated ground and high water tables
cause flooding to basements and other low lying areas. Lakeshore property is highly desirable
and valuable, making the development of lakeshore areas very likely, even with the high
potential for flooding. Restrictions on lakeshore property development have significant negative
economic and tax revenue impacts that must be carefully weighed against the gains in personal
safety and protection of property.”

Vermont experienced major floods long before Federal disaster assistance became available. The
most destructive recorded event was in November of 1927. In the month before the flood, rains
more than 150% of normal precipitation fell after the ground had frozen. The flood itself was
precipitated by 10 inches of rain falling over the course of a few days. The flood inundated parts
of many towns and damaged or destroyed numerous bridges in the county. As the history of the
flooding cited above bears out, the geography and topography are right for a significant localized
storm with extreme damage at almost any location in Vermont. Numerous floods have resulted
in Presidentially declared disasters and an influx of Federal disaster assistance. Of these
disasters, 1973 flood inflicted widespread damage across the state and the residual rains of
Hurricane Belle in 1976 resulted in substantial federal disaster assistance in Vermont. The
greatest 24-hour rainfall record for the city occurred in late August 2011 at 4.01°°. The greatest
level of precipitation in any month for the city occurred in August 2011 at 11.12”°. Previous
experiences have proven to the city that flooding is the greatest risk, and another flood event is
probable by the time this plan requires an update. With this conviction, the need to complete
viable mitigation actions to city infrastructure becomes incredibly important and the city remains
aware of this. The estimated Capacity-Disruption Levels Given a Measured Rainfall Event can
be interpreted as the conditional probability that a particular roadway capacity disruption occurs,
given that a rainfall event occurs. For Orleans County, the probability that the intensity of a rain
event will result in approximately a 2%, 7.5%, or 13.5% roadway capacity reduction are 7.35%,
23.96%, or 1.3%, respectively (Source: A Risk-Based Flood-Planning Strategy for Vermont’s Roadway
Network, 2015).

Table 2-14: Newport City Precipitation vs. U.S. Average
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but can spread out over a large area of land. Due to the slower onset of inundation flooding on
larger rivers, there is time for emergency management planning (e.g., evacuations, electricity
shut-off considerations, etc.) to take place. Though the inundation floodwaters are slower to hit,
they often take time to recede as well, and exposure to water for an extended period can result in
significant property damage. U.S. Geological Survey’s (USGS) National Water Information
System monitors real-time streamflow gaging stations in Vermont.

Inundation and fluvial erosion may both increase in rate and intensity because of human
alterations to a river, floodplain, or watershed. For instance, when a dam fails there may be
significant, rapid inundation which can occur without warning. Public and private structures and
infrastructure become vulnerable when they are located on lands susceptible to inundation and
fluvial erosion.

Newport City is located at the southern end of Lake Memphremagog and is entirely within the
Lake Memphremagog Watershed, which encompasses a total of 647 square miles of which 489
square miles are in Vermont and 198 square miles of which are in the Province of Quebec in
Canada. The City of Newport encompasses approximately six square miles. Three main rivers,
the Clyde, the Barton and the Black flow into Lake Memphremagog at the southern end of the
lake. The Barton and Black rivers flow into South Bay and the Clyde River enters in the center
of the city at Railroad Square. A 1909 treaty established between Newport City and Canada
allows for the City, under defined circumstances, to request a lowering of the lake. While
Gardner Park floods almost yearly in the spring, the magnitude does not pose a historical risk for
the water system. Regarding flood inundation issues, the 2018 Vermont State All-Hazards
Mitigation Plan states:

“Recent studies have shown that most flooding in Vermont occurs in upland streams and road
drainage systems that fail to handle the amount of water they receive. Due to steep gradients,
flooding may inundate these areas severely, but only briefly. Flooding in these areas generally
has enough force to cause erosion capable of destroying roads and collapsing buildings. These
areas are often not mapped as being flood prone and property owners in these areas typically do
not have flood insurance (DHCA, 1998). Furthermore, precipitation trend analysis suggests that
intense local storms are occurring more frequently. Additionally, irresponsible land use and
development will exacerbate the preexisting vulnerability. Urban flooding usually occurs when
drainage systems are overwhelmed and damages homes and businesses. This flooding happens
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in all urban areas, but specifically in Burlington where the area is located at the bottom of a
gradient, which adds to the intensity of this localized flooding...

...Over the past two decades, flood damage costs have risen dramatically in Vermont due to
increasing occurrences of flooding and increases in vulnerability associated with unwise land
use development in flood plains or within stream corridors. The geography and topography are
right for a significant localized storm with extreme damage at almost any location in Vermont.
Heavy rains with previous ground saturation, which causes runoff, are a significant part of the
flooding formula in Vermont. Steep topography and narrow, inhabited, stream and river valleys
further increase the dangerous nature of this hazard. Furthermore, precipitation trend analysis
suggests that intense, localized storms that can cause flash flooding are occurring with greater
frequency. While flooding will continue, planning and other mitigation measures can help
minimize damages.

All of Vermont’s major rivers have inhabited flood plains. While residents in mountain
valleys are at risk, they may not be aware of the danger or may choose to ignore it. There are
many reasons property owners are reluctant to relocate to less flood prone ground, not the least
of which is the lack of personal experience of flooding. In addition, many communities originated
beside rivers and streams, some of the most attractive property is located in vulnerable areas.
Lakeshore property in Vermont is vulnerable to flooding from high water levels, either by
surface water erosion or flooding. Occasionally, water-saturated ground and high-water tables
cause flooding to basements and other low-lying areas. Lakeshore property is highly desirable
and valuable, making the development of lakeshore areas very likely, even with the high
potential for flooding. Restrictions on lakeshore property development have significant negative
economic and tax revenue impacts that must be carefully weighed against the gains in personal
safety and protection of property.” 2018 SHMP

In general, floods in the area are caused by heavy rains. Springtime rains are often associated
with snowmelt. A winter thaw, accompanied by rain often leads to ice jams which also cause
riverine flooding. Hurricanes traveling up the east coast of the country produce occasional
flooding situations. Much of the land immediately surrounding Lake Memphremagog is
susceptible to periodic flooding. The Magog River presents a constriction to flows through
Magog, Quebec. Thus, the river effectively controls lake level flooding. The level of Lake
Memphremagog is controlled by a dam at Magog, Quebec. The normal operating range

of the lake is maintained in accordance with the Boundary Water Treaty of 1909 and agreed
upon by an exchange of notes between the Governments of the United States and Canada in
1935. The operating ranges agreed to are as follows: Upper Limit: 683.00° MSL; Lower Limit:
679.28° MSL. Also, during times of flooding, the sluiceways of the dam shall be sufficiently
opened to ensure that the outflow from the lake shall be unobstructed by the dam, the flood water
drawn off and the water level in the lake reduced to the normal regulated level as rapidly as
possible. Low lying areas of Newport City are subject to periodic flooding caused by overflows
of the Black River and Clyde River and their tributaries. The city is also subject to lacustrine
flooding by Lake Memphremagog. The most frequent flooding occurs in early spring because of
snowmelt and heavy rains, but flooding has historically occurred in every season. Flooding has
also occurred due to debris collection and ice jams. Notable floods in this area have occurred in
several years. Most of the damage from these storms was caused by the storm and not directly
related to flooding from the river corridors or the lake. The lake water level from the one-
hundred-year storm is 686 which is three feet above the upper limit of the normal lake level.
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This level of increase encroaches on areas such as Gardner Park, several yards and basements on
Glen Road and wetlands along Lake Street. Based on State of Vermont Highway Map 163
contouring and Community-Panels from National Insurance program, the one-hundred-year
storm water level increase will affect structures along the lakes edge throughout Newport City as
noted above. However, other properties could be affected by secondary issues, such as
windblown ice flows or high wind wave damage. The Clyde River flooding depth varies with
distance back from the mouth of the river. There are several homes in the area of Tributary
Number 1 entering the Clyde River near Cross Section L that are in danger of flooding (2015
Newport City Municipal Plan).

All the planning area has the potential to be affected by flooding. Although, comparatively, the
city has remained insulated from the catastrophic flood damage that the state has seen in the last
ten years, the community continues to have concerns about impacts of future flooding.

Fluvial Erosion

Erosion occurs on a consistent, but small-scale, basis within the riparian corridor of the City s
streams and rivers. This is a part of normal natural processes and as such is necessary for the
proper functioning of the ecosystem of these waterways. However, fluvial erosion on a large
scale can damage stream banks and undercut infrastructure such as roads, bridges and culverts as
well as agricultural land and structures, causing severe damage. Fluvial erosion on a large scale
can cause stream bank collapses, which are generally classified as landslides. Most flood damage
is associated with fluvial erosion rather than inundation. The 2018 Vermont State All-Hazards
Mitigation Plan contains the following discussion of fluvial erosion:

“In Vermont, most flood-related damage is due to fluvial erosion. Erosion occurs when the
power of the flood (i.e. the depth and slope of the flow) exceeds the natural resistance of the
river’s bed and banks. Rivers that have been overly straightened or deepened may become highly
erosive during floods, especially when the banks lack woody vegetation, or when the course river
bed sediments have been removed. In areas where rivers are confined due to human activity and
development, they have become steeper, straighter, and disconnected from their floodplains. The
more trapped the river is, the greater power it will gain, which eventually results in a greater
degree of damage to critical public infrastructure such as roads and stream crossings, as well as
homes, businesses, community buildings and other man-made structures built near rivers.
Fluvial erosion is also increased downstream when all the eroded materials (i.e. sediment and
debris) come to rest in a lower gradient reach, clog the channel, and cause the river to flow
outside its banks. When severe enough, fluvial erosion can also be the cause of Landslides (see:
Landslides). The land area that a river accesses to meander and overtop its banks to release
flood energy without excessive erosion is known as the River Corridor. A river corridor includes
the meander belt of a stream or river and a buffer of 50°. The River Corridor, as defined in
Vermont statute, is: the land area adjacent to a river that is required to accommodate the
dimensions, slope, planform, and buffer of the naturally stable channel and that is necessary for
the natural maintenance or natural restoration of a dynamic equilibrium condition, as that term
is defined in section 1422 of this title, and for minimization of fluvial erosion hazards, as
delineated by the Agency of Natural Resources in accordance with river corridor protection
procedures.”
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The Vermont Agency of Transportation (VTrans) applies the term “scour critical” to stream
crossing structures especially vulnerable to streambed scour—the undermining of bridge
supports by water action and erosion. A spreadsheet database is maintained by VTrans and
continually updated by the Bridge Inspection Program. Structures inspected are only those of 20
ft. or longer owned by a municipality or the state. The scour critical rating is based on the
structure itself, and does not consider debris jams, outflanking, channel change, or other issues
commonly associated with fluvial erosion. Water supply source and distribution systems are also
endangered by fluvial erosion. Many water distribution systems involve buried pipes that cross
streams, which are vulnerable to fluvial erosion. In December 2014 the Vermont Department of
Environmental Conservation (DEC) released the “Flood Hazard Area and River Corridor
Protection Procedures” guide, outlining specific actions and considerations. While fluvial erosion
potential has not been addressed as of yet, new data is constantly becoming available, such as the
recently released River Corridors Base Map by the Agency of Natural Resources. While
Newport City’s exposure is limited by the length and character of the rivers within the city, the
potential for significant property damage under unique circumstances is a concern. Therefore,
new river corridor data will be evaluated as it becomes available to identify any potential
problem areas and any measures that will minimize or eliminate the impact of fluvial erosion
shall be implemented.

High Hazard Dams

The Clyde River Hydroelectric Project, owned and operated by Great Bay Hydro Corporation
includes four facilities, one of which; the Newport City Power Plant, is in the City of Newport.
The plant houses three hydroelectric generators with a combined output capacity of 4.0 MW.
Two penstocks extending from the Newport dam feed the Newport plant hydroelectric
generators. The Newport dam is located in the town of Derby at the outlet of Clyde Pond. The
water discharge from the Newport plant feeds the Clyde River that empties into Lake
Memphremagog approximately one mile downstream from the plant. The hydroelectric project is
licensed by the Federal Energy Regulatory Commission. There was a fifth facility, also located
in the city but this dam, located at river mile 1.5, failed in 1994 and is no longer operating.
According to the 2013 Vermont State All-Hazards Mitigation Plan, “The VT Agency of Natural
Resources (ANR) Dam Safety Program maintains an inventory of 1205 dams (including 85 ANR
owned dams) with impoundments greater than 500,000 cubic feet”. Failure of any of these dams
could result in significant downstream flooding. A dam breech remains the biggest threat to the
municipal sewer system. There have been no recent or historically relevant flooding events
associated with the failure of any dam in Vermont. However, as stated in FEMA Guide P-956
“Living with Dams: Know Your Risks” (2013): “Although dam failures are infrequent, the
impacts can be catastrophic, often far exceeding typical stream or river flood events.” The
Emergency Action Plan (EAP) for the Newport Dam describes risk for two scenarios:

1. Fair Weather Dam Break
Based on mapping and tabular information for this break, the lake level will not
be significantly affected. Areas including Clyde Street, the Fire Station and the
Treatment Facility will see flooding and flow will continue through Gardner Park.
The flooding will require local evacuation within these areas and result in flooded
roads.
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2. Flood Failure Dam Break
Based on mapping and tabular information for this break, the lake level at the
mouth of the Clyde will be significantly higher. The flood will now have an
impact on structures on the west side of Hill Street, and the north side of Lake
Street. It will now inundate areas of the Lakeshore Plaza and East Side
Restaurant. Lower Main Street in the area of the railroad crossing may see
flooding. The flooding will require local evacuation within these areas and result
in flooded roads.

The total inundation area follows the Clyde River from Clyde Pond to the Lake, bulging
northward between Hill St. and Western Ave. and where Upper Clyde St. meets Hill Street.

Pandemic

Pandemic planning in Vermont appears to ebb and flow. Following the HIN1 Virus Outbreak in
2009-2010, increased emphasis on pandemic planning was seen across the state. From 2010 to
2019 however, without another major U.S. event, emphasis on pandemic planning diminished.
While Vermont, due to its rural nature, has some level of protection from national infection rates
during a pandemic, the financial implications experienced during the COVID-19 pandemic in
2020 hit the state extremely hard.

COVID-19 is a new disease, caused by a virus not previously seen in humans. COVID-19 is
highly contagious and people with COVID-19 who do not have any symptoms can spread the
virus to other people. On March 13, 2020, President Trump declared a nationwide emergency
pursuant to Sec. 501(b) of Stafford Act to avoid governors needing to request individual
emergency declarations. All 50 states, the District of Columbia, and 4 territories have been
approved for major disaster declarations to assist with additional needs identified under the
nationwide emergency declaration for COVID-19. Additionally, 32 tribes are working directly
with FEMA under the emergency declaration. FEMA announced that federal emergency aid has
been made available for the state of Vermont to supplement the state and local recovery efforts in
the areas affected by the Coronavirus Disease 2019 (COVID-19) pandemic beginning on January
20, 2020 and continuing. Public Assistance federal funding was made available to the state and
eligible local governments and certain private nonprofit organizations on a cost-sharing basis for
emergency protective measures (Category B), including direct federal assistance under Public
Assistance, for all areas in the state of Vermont affected by COVID-19 at a federal cost share of
75 percent.

In early 2020, there was a quick return to the tenets of effective pandemic planning. Preparing
for hospital surge, high death rates and the medical equipment necessary for both patients and
health care workers are examples of the state’s early focus. Public information and guidance on
safety, isolation, travel and quarantine also became extremely important while mitigating the
pervasive economic consequences of reducing work forces, sending students home and closing
businesses. Additionally, Vermont had to consider the implication of, and work to control, the
immigration of people from other states. Both infection risk and taxing of local resources were
the main concerns associated with this real consequence of the pandemic.
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Numerous large lakes are found within the watershed, including Seymour Lake (1777 acres),
Lake Salem (788 acres), and Island Pond (608 acres). Nearly 69% of the Clyde River Watershed
is forested, however, the lower watershed contains a higher population density; agricultural land
use occurs heavily throughout this region and urban land use is very concentrated in Derby and
Newport City as well as West Charleston and around Lake Salem. These land uses impact the
Clyde River and tributaries by decreasing soil infiltration, increasing sediment inputs, and
increasing peak flood levels. East of Route 5 in Gardner Park has seen erosion damage as is
noted in the Phase 2 assessment summary map below.

Map 3-1: Phase 2 results for Clyde River Reach M01 in Newport City

The Black River travels for 4.6 miles (Sections M02-MO01) through floodplain forest before
draining into Lake Memphremagog. While extensive work on stream geomorphology has been
accomplished for the Black River with many areas having had Phase 2 assessments completed,
the small portion of the river through Newport City has not received a Phase 2 assessment. The
MO1 area has an “E-Type” Stream Reference designation with a channel width of 113, channel
slope of less than 2%, 1.52 sinuosity rating, a very broad valley, sand streambed substrate and
Dune-Ripple bedform (source: https://anrweb.vt.gov/DEC/SGA/finalReports.aspx).
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