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Executive Summary 

 

In the fall of 2014, the Northeastern Vermont Development Associated (NVDA) contracted with 

OPH Consulting Services (OPHC) to develop the Town of Charlestonôs Hazard Mitigation Plan. 

The results of this work are contained herein and represent the collaborative efforts of NVDA, 

OPHC, the Town of Charleston, the Hazard Mitigation Planning Team and associated residents, 

towns and agencies that contributed in the development of this plan.  

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 purposes of this 

updated Local All-Hazards Mitigation Plan are to: 

¶ Identify specific natural, technological and societal hazards that impact the Town of 

Charleston. 

¶ Prioritize hazards for mitigation planning. 

¶ Recommend town-level goals and strategies to reduce losses from those hazards. 

¶ Establish a coordinated process to implement the plan, taking advantage of a wide range of 

resources. 

In order to become eligible to receive various forms of Federal hazard mitigation grants, an 

Orleans County municipality must formally adopt its Local All-Hazards Mitigation Plan.  

This plan is organized into 5 Sections which are described below: 

Section 1: Introduction and Purpose explains the purpose, benefits, implications and goals of 

this plan.  This section also describes municipal demographics and development characteristics, 

and describes the planning process used to develop this plan. 

Section 2: Hazard Identification expands on the hazard identification in the Charleston Town 

Plan (2013) with specific municipal-level details on selected hazards.   

Section 3: Risk Assessment discusses identified hazard areas in the municipality 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 Charleston are broken down in the grid below: 

Severe winter storm Power loss Flooding 

Telecommunications failure Major transportation incident Epidemic 

Section 4: Vulnerability Assessment discusses buildings, critical facilities and infrastructure in 

designated hazard areas and the issue of estimating potential losses. 

Section 5: Mitigation Strategies begins with an overview of goals and policies in the 2013 

Charleston Town Plan that support hazard mitigation and utilizes the townôs comprehensive 

2014 Road Inventory and Capital Budget Plan. This is followed by an analysis of existing 

municipal actions that support hazard mitigation, such as planning, emergency services and 

public works. The following all-hazards mitigation goals are summarized below: 



 

 Town of Charleston All-Hazards Mitigation Plan          adopted 01/05/2016 ii  

1) Reduce at a minimum, and prevent to the maximum extent possible, the loss of life and 

injury resulting from all hazards. 

2) Mitigate financial losses and environmental degradation incurred by municipal, educational, 

residential, commercial, industrial and agricultural establishments due to various hazards. 

3) Maintain and increase awareness amongst the townôs residents and businesses of the 
damages caused by previous and potential future hazard events as identified specifically in 

this Local All-Hazards Mitigation Plan and the Town Plan. 

4) Recognize the relationship 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. 

5) Maintain existing municipal plans and programs, adherence to state standards and ordinances 

that directly or indirectly support hazard mitigation. 

6) Consider formal incorporation of this Local All-Hazards Mitigation Plan into the municipal 

comprehensive plan as described in 24 VSA, Section 4403(5), as well as incorporation of 

proposed new mitigation actions into the municipalityôs operating procedures. 

7) Consider formal incorporation of this Local All-Hazards Mitigation Plan, particularly the 

recommended mitigation actions, into the municipal/town operating and capital plans and 

infrastructure, utilities, highways and emergency services. 

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

  

¶ Action #1:  Evaluate capabilities of existing road and storm water management 

infrastructure.  Continue and improve highway, culvert and bridge maintenance programs. 

¶ Action #2:  Maintain and improve capabilities of existing and potential public shelters. 

¶ Action #3:  Work to enhance response times of emergency medical services in areas of town 

where there is a known deficit.  

¶ Action #4:  Review and modify evacuation and sheltering plans based on the results of drills 

and exercises or procedures implemented in an actual incident.   

¶ Action #5:  Ensure town and school emergency plans are fully coordinated. 

¶ Action #6:  Raise public awareness of hazards, hazard mitigation and disaster preparedness. 

¶ Action #7:  Continue fluvial geomorphology (in coordination with state recommendations 

and protocol) assessment and develop strategies in response to any identified risk 

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 NVDA in adjunct with the Charleston 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 their 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 Town Plan as well as efforts of NVDA, the Local Emergency Planning 

Committee and the State Hazard Mitigation Plan. 

This document constitutes an All-Hazards Mitigation Plan for the Town of Charleston. 

Community planning can aid significantly in reducing the impact of expected, but unpredictable 

natural and human-caused events. The goal of this plan is provide hazard mitigation strategies to 

aid in creating disaster resistant communities throughout Orleans County. 

1.2 Hazard Mitigation  

The Vermont State All-Hazards Mitigation Plan of 2013 defines hazard mitigation as: 

ñAny sustained action that reduces or eliminates long-term risk to people and property from 

natural and human-caused hazards and their effects. The Federal Emergency Management 

Agency (FEMA) and state agencies recognize that it is less expensive to prevent disaster or 

mitigate its effects than to repeatedly repair damage after a disaster has struck.  This plan 

recognizes that communities have opportunities to identify mitigation strategies and measures 

during all of the other phases of Emergency ManagementðPreparedness, Response and 

Recovery.  Hazards cannot be eliminated, but it is possible to determine what the hazards are, 

where they are, where they are most severe and to identify actions that can reduce the severity 

of the hazard.ò 

Hazard mitigation strategies and measures can reduce or eliminate the frequency of a specific 

hazard, lessen the impact of a hazard, modify standards and structures to adapt 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 Stateôs 2013 Hazard 

Mitigation Plan and as part of the newly created Emergency Relief Assistance Funding (ERAF) 

requirements. With enhanced emphasis on community resiliency and advancements in planning 

such as the Agency of Commerce and Community Developmentô 

1.3 Hazard Mitigation Planning Required by the Disaster Mitigation Act of 

2000 

Hazard mitigation planning is the process that analyzes a communityôs 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 

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.  
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There are several implications if the plan is not adopted: 

¶ After November 1, 2004, Flood Mitigation Assistance Grant Program (FMAGP) funds will 

be available only to communities that have adopted a local Plan 

¶ 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.  

¶ 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. 

¶ For disasters declared after October 14
th
, 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: 

¶ Make certain funding sources available to complete the identified mitigation initiatives that 

would not otherwise be available if the plan was not in place. 

¶ Ease the receipt of post-disaster state and federal funding because the list of mitigation 

initiatives is already identified. 

¶ Support effective pre and post-disaster decision making efforts. 

¶ Lessen each local governmentôs vulnerability to disasters by focusing limited financial 

resources to specifically identified initiatives whose importance has been ranked. 

¶ 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 town as a whole 

and its residents: 

1) Recognize the characteristics that make the Town of Charleston unique within Orleans 

County and incorporate these findings into the hazard mitigation planning process. 

2) Promote awareness of the relationship 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, when applicable. 

3) Ensure that mitigation measures are consistent with municipal plans and the capacity of the 

town to implement them. 

4) Encourage Charleston to formally incorporate their individual Local All-Hazards Mitigation 

Plan into their municipal plan as described in 24 VSA, Section 4403(5). 

5) Encourage Charleston to formally incorporate elements of their Local All-Hazards Mitigation 

Plan, particularly their recommended mitigation strategies, into their municipal operating and 

capital plans & programs, especially, but not limited to, as they relate to public facilities and 

infrastructure, utilities, highways and emergency services. 
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6) Educate regional entities on the damage to public infrastructure resulting from all hazards 

and work to incorporate hazard mitigation planning into regional land use and transportation 

planning conducted by NVDA. 

7) Maintain existing mechanisms or develop additional processes to enhance regional 

cooperation in hazard mitigation and emergency planning. 

1.6 Town of Charleston: Population and Housing Characteristics 

Population: 

The Town of Charleston covers 24,662 contiguous acres. The 2010 U.S. Census reports a total 

population of 1023 residents, 51% male and 49% female, indicating a population density of 

about 1 person per 26 acres. The Townôs population has shown slow to moderate growth over 

the past 50 yearsða rate that has increased somewhat over the past decade. About 22% of the 

population is younger than 20 years, about 20% is between 20 and 40 years of age, about 31% 

is between 40 and 60 years, and 27% is aged 60 or older. The median age is 49 years. 

 

Table 1-1 Town of Charleston, selected population characteristics, 2010 Census 

Category Number % 

Total Population 1023 100 

Median Age 49 -- 

Population age 60 years and over 276 27 

Population under 20 years old 225 22 

Population between 20 and 40 205 20 

Population between 40 and 60 317 31 

 

Housing:  

The entire population of Charleston is housed, with more than half living in traditional nuclear 

families, a third living in non-family households, and about one-quarter living alone. The 

average family size is 2.7 and the average household size is 2.2. About 63% of Town residents 

are in the civilian labor force and 37% are not, with an unemployment rate of 5%, that is lower 

than state and national unemployment rates. About 30% of households have annual incomes 

below $25,000, about 40% between $25,000 and $50,000, 12% between $50,000 and $75,000, 

and 18% above $75,000. The average annual household income is about $45,000. 

About one-third of the Townôs housing stock was built before 1950. Almost half was built 

between 1960 and 1990. About 12% has been built since 2000. About half of the housing is 

valued between $50,000 and $150,000, with another half valued between $150,000 and 

$300,000. More than 80% of the housing is owner-occupied, with about 20% rented. Rental 

costs range from $500 to $1500 per month. 
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The following shows the types of housing within Charleston, also based on the 2010 U.S. Census 

data: 

Table1-2  Town of Charleston, selected housing unit data, 2010 Census Block Group 2 

Category Number % 

Total Housing Units 672 -- 

Occupied housing units 447 66.5 

Vacant housing units 225 33.5 

Owner-Occupied 363 54 

Renter Occupied 84 12.5 

Population in Renter-occupied 201 19.6 

Households with individuals under 18 110 10.8 

1.7 Summary of Planning Process 

1.7.1 Planning and Development of the 2014 All -Hazards Mitigation Plan 

In July, 2014, NVDA selected OPH Consulting Services (OPHCS) to draft the plan for the town. 

An initial meeting between NVDA, OPHCS and Charleston select board Chair, Tom Jenson was 

held to discuss the planning process and development of a planning team. On July 24
th
, 2014, 

OPHCS attended the select board meeting to explain the planning process and goals. A survey 

was drafted asking for community input and made available on the townôs website along with an 

outline and spreadsheet concerning the importance and informational needs of a HMP and more 

town-specific concerns the public may have, respectively. This information was sent to 175 

property owners in the town that had previously self-identified as being open to correspondence. 

While discussion and coordination of plan development remained ongoing from the onset with 

the individuals that would populate the planning team and the derived community surveys, the 

final roster was approved and adopted by the select board on November 13
th
, 2014. This meeting 

was warned with special notice inviting public comment on the draft Hazard Identification and 

Mitigation Strategies developed up to that date. Notices were posted at the Town Clerkôs, 

Charleston School, East Charleston & West Charleston Post Offices, and on the town website 

indicating that copies were available at the Town Clerkôs Office. A PDF version was also made 

available on the townôs website.   

1.7.2 Development of the 2014 Charleston Hazard Mitigation Plan 

Following FEMA guidance in Local Mitigation Plan Review Tool Regulation Checklist, the plan 

was written using data sources that included:  

¶ Surveys collecting public comment: 

The survey sought updated information for Table 5-1, as well as information on the progress, 

logical next steps, and continued relevance of the mitigation strategies laid out in the 2005 plan 

draft. Additionally, the following municipal plans and reports were reviewed and used: 

¶ 2013 Charleston Town Plan 

¶ 2014 Charleston Capitol Budget and Road Plan 
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Based on information obtained and input from town officials, OPHCS and NVDA staff drafted 

the plan, building on new data, town plans and community input. OPHCS engaged in outreach 

with the following town staff and community organizations to provide an inclusive and strategic 

mitigation plan (Names in bold indicate Planning Team Members): 

¶ Tom Jensen, Charleston Selectboard Chair  

¶ Bernie Pepin, Charleston Road Foreman 

¶ Larry Young, Charleston Selectboard 

¶ Dean Bennett, Charleston Selectboard 

¶ Bill Rodgers, Director of Operations, Great Bay Hydro Corporation 

¶ Chris Herrick, HAZMAT Chief, State of Vermont 

¶ Richard Colburn, Treasurer, Charleston Historical Society 

¶ Pat Austin, School Board, Charleston Elementary School 

¶ Tom Wagner, President of Echo Lake Protective Association 

¶ Jason Benoit - Director ,  NorthWoods Stewardship Center   

¶ Jamie LeClair, Newport City Fire Chief and LEPC 10 Chair 

¶ Duane Moulton, Charleston Fire Chief and local business owner 

¶ John Kellogg, Charleston Planning Commission 

¶ Colleen Kellogg, Charleston Assistant Town Clerk 

¶ Bruce Melendy, Emergency Planner NVDA 

 

Additionally, in the townôs ongoing efforts to engage and include surrounded towns, the regional 

LEPC chair, Jamie LeClair was a member of the planning team. Mr. LeClair is also the current 

fire chief in Newport, VT and was able to provide valuable insight on potential considerations 

unique to Charleston and its relationship to surrounding municipalities. NVDAôs role in assisting 

the entire region with all facets of planning provided crucial information and NVDAôs 

Emergency Management Planning representative was a project lead as well as a member of the 

planning team.  While the LEPC provides the best platform to engage representatives from 

various towns and agencies, all bordering towns to Charleston (Morgan, Derby, Brighton, 

Brownington and Coventry) were contacted with planning objectives and asked to provide any 

concerns or suggestions in addition to receiving a draft plan with opportunity to comment. State 

agency involvement included the State EMS office with points of contact including both Ray 

Walker and Deputy Director Mike Leydon. Vermontôs Department of Emergency Management 

and Homeland Security (DEMHS) also provided valuable guidance during the development of 

the plan. DEMHS also has representation at the LEPC meetings and will continue to provide 

input and guidance as the town moves forward with the annual mitigation plan-specific LEPC 

meetings. The Great Bay Hydro Corporation was also involved in addressing the risk posed by 

area dams and point of contact, William Rodgers, Director of Operations assisted in the planning 
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process by sharing the Corporationôs emergency notification procedures and overall Emergency 

Response Plan. 

The draft plan was revised based on input and presented to the town select board in November 

2014.  The revised draft sections related to Hazards and Mitigation Strategies was posted on the 

Charleston website for public review in November, 2014. 

The revised final draft was resubmitted to DEMHS and FEMA for formal review and approval 

pending municipal adoption.  OPHCS and NVDA staff made minor revisions to the plan in 

response to comments from the State Mitigation Office.  This version of the plan was 

resubmitted to the Federal Emergency Management Agency Region 1 for approval pending 

adoption.  Upon approval pending adoption, the final draft was sent to select board members and 

the town clerk.  NVDA staff also provided draft language for a resolution of adoption to be 

discussed at a regularly scheduled and properly warned select board meeting in December, 2014. 

  

 

SECTION 2: HAZARD IDENTIFICATION 

 

The following is a discussion of existing and potential hazards in Charleston. The 

definitions of each hazard, along with historical occurrence and impact, are described. Hazards 

have been grouped into three broad categories: 

 

Å Natural Hazards: weather / climate hazards (drought, hurricane / tornado, high winds, 

severe winter storm, lightning, hail, extreme temperatures, climate change), flooding, 

geological hazards (landslide / erosion, earthquake, naturally-occurring radiation), and 

fire hazards. 

 

Å Technological Hazards: utility failure (telecommunications failure, loss of electrical 

service, loss of sewer service, loss of water service, loss of gas service), hazardous 

substances (hazardous material storage and release, hazardous waste sites, military 

ordnance, pollution events), and transportation incident. 

 

Å Societal Hazards: crime, civil disturbance, terrorism, epidemic / mass casualty, food 

supply crisis, economic downturn, and key employer loss.  

 

2.1 Natural Hazards 
The following discussion on natural hazards is based upon information from several sources. 

General descriptions are based upon the 2013 Vermont State Hazard Mitigation Plan. Due to 

rural nature of Northeast Kingdom, there is little historical data available for presentation. 

 

2.1.1 Weather / Climate Hazards 

 

Drought 

Severe droughts are rare in Vermont. Summer is potentially a dry period, but local thunderstorms 

and moisture from tropical air masses generally prevent serious drought. A severe drought during 
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1930-36 affected the entire State. In the northern part of the State, the drought was moderate and 

had recurrence intervals that ranged from 10 to 25 years among gaging stations. Drought 

conditions in the rest of the State had recurrence intervals greater than 25 years. This drought 

coincided with severe drought conditions present in large parts of the central and eastern United 

States. Drought conditions in Vermont during 1939-43 were moderate. Only in the extreme 

southwestern area of the State did recurrence intervals exceed 25 years. During the 1947-51 

drought, the northern area experienced the most severe conditions in the State. Drought 

recurrence intervals were greater than 25 years. Conditions were moderate in central areas, and 

drought recurrence intervals were less than 10 years in the south. The drought of 1960-69 

affected the entire State and was the most severe of this century in Vermont. The recurrence 

interval of the drought was greater than 50 years. This drought was regional in scope, 

encompassing most of the northeastern United States. Precipitation in the State was less than 

normal every year during 1960-68, which was the longest continuous spell of deficient 

precipitation since 1895. Streamflow deficiency was greatest during 1965. In 1969, the drought 

ended abruptly. A drought affected Vermont during 1979-80; drought conditions were moderate 

throughout much of the State during the summer of 1980. In the northwestern area, however, the 

situation was sufficiently severe that State and local officials offered drought assistance to dairy 

farmers. Water was trucked in to provide relief to drought-stricken dairy herds. Below is the 

most recent drought monitor for the entire state. Spring can bring abnormally dry conditions as is 

evident in early 2015 and Charleston expects the extent of drought to remain as brief periods of 

abnormally dry conditions in the spring and occasionally, summer months. Table 2-1 below 

provides recent drought conditions and an explanation of the rating scale used. Data was not 

available specific to Charleston. 

 

Table 2-1: 2014-2015 Vermont Drought Monitor 
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Tornadoes, Hurricanes and Tropical Storms 

Tornado damage is classified by the Enhanced Fujita scale, ranging from relatively little damage 

(ef0) to catastrophic damage (ef5). Violent tornadoes (ef3 or greater) are capable of great 

destruction and loss of life. Objects as sticks, glass, and lawn furniture become deadly missiles 

when driven by tornadic winds. The number of days with thunderstorms across Vermont and 

northern New York ranges from 20 to 30 days, with nearly a third of these days experiencing 

severe weather. According to the National Weather Service (NWS), severe thunderstorms can 

produce damaging winds in excess of 58 mph, hail one inch in diameter or larger, or even a 

tornado. Heavy rain and deadly lightning are also likely hazard. The Tornado Project has 

recorded a total of five tornadoes in Orleans County during the period from May 1962 through 

May 2012. Tornado damage tends to be localized. The town received no significant damage from 

any tornado event. No formal hurricane events are recorded for the town.   

 

Table 2-2: Tornado Events and Fujita Scale (F-Scale) for Orleans County, Vermont 
    

 
   183 MAY 20, 1962    2  11:30   0    0   1  44.90 - 072.4 0  00.00       0 19  

   184 MAY 20, 1962    3  11:45   0    1   1  44.75 - 072.37  44.87 - 072.25 19  

   708 AUG  6, 1989    1  16:20   0    0   1  44.67 - 072.28  00.00       0 19  

  1036 SEP  3, 1993    1  18:55   0    0   1  44.82 - 072.03  44.83 - 071.90 19,9  

   529 JUN  5, 2010    1  12:30   0    0   1  44.62 - 072.42  44.61 - 072.38 19  

376759 MAY 29, 2012       13:25   0    0   0  44.70 - 072.26  44.69 - 072.26 19   

 

 

 

Tropical cyclones (storms) are officially ranked on one of five tropical cyclone scales, according 

to their maximum sustained winds and which tropical cyclone basin are located. Only a few 

scales of classifications are used officially by the meteorological agencies monitoring the tropical 

cyclones, but some alternative scales also exist, such as Accumulated cyclone energy, the Power 

Dissipation Index, the Integrated Kinetic Energy Index, and Hurricane Severity Index. Of most 

recent importance for Vermont was Tropical Storm Irene in 2011. Irene first struck the U.S. as a 

Category 1 hurricane in eastern North Carolina, then moved northward along the Mid-Atlantic 

Coast. Wind damage in coastal North Carolina, Virginia, and Maryland was moderate, with 

considerable damage resulting from falling trees and power lines. Irene made its final landfall as 

a tropical storm in the New York City area and dropped torrential rainfall in the Northeast that 

caused widespread flooding. Irene resulted in the worst Vermont flooding in 83 years but 

Charleston, along with much of the surrounding towns were not of the hardest hit. During Irene 

(August 20
th
-29

th
, 2011) Charleston received 3ôô of rain (NOAA). By comparison, the following 

chart shows the three highest recorded rain and wind events for Vermont towns during Irene. 

 

Tropical Storm Irene Rain and Wind Extremes 

Rainfall Wind 

Mendon, 11.23 inches Burlington, 51 mph 

Walden, 7.60 inches Morrisville, 40 mph 

Randolph Center, 7.15 inches Springfield, 40 mph 
Source: http://www.accuweather.com/en/weather-news/irenes-infamous-top-ten-1/54348 

https://en.wikipedia.org/wiki/Tropical_cyclone
https://en.wikipedia.org/wiki/Tropical_cyclone_basins
https://en.wikipedia.org/wiki/Accumulated_cyclone_energy
https://en.wikipedia.org/wiki/Hurricane_Severity_Index
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The state road to Island Pond from East Charleston (VT105) was closed due to damage from 

Tropical Storm Irene. While not classified as a Tropical Storm, the April, 2011 rain totals for the 

NEK reached nearly 7ôô compared to the normal precipitation for the month at 3ôô. The heaviest 

rainfall event was associated with thunderstorms during the late afternoon of April 26th into the 

early morning hours of April 27
th
, 2011. These storms resulted in record and near record rainfall 

and flooding across portions of northern Vermont. Specific records for the town of Charleston 

regarding rainfall totals were not available but in using nearby Newport City (where the 7ôô of 

rain was recorded), the town feels that this event can be used as a benchmark regarding extent.   

 

 

 

High Winds 

High wind events do occasionally cause damage for the town, normally in downed power lines.   

The last recorded high wind event as tracked by the National Weather Service was recorded on 

17-18 January 2012. An 81 mph wind gust was measured atop Vermont's highest peak Mount 

Mansfield. These strong gusts caused numerous power outages across northern New York and 

parts of central and northern Vermont. At the peak of the event, over 10,000 people were without 

power across northern New York, including the Saint Lawrence Valley and over 2,500 people 

had no power in parts of Vermont.  During this event, Orleans County had wind speeds of 30-40 

mph. Specific data for Charleston was not available but town officials recall the 2012 event as 

being the most severe in memory. The following table describes the SaffirïSimpson hurricane 

wind scale.      

 

Table 2-3: SaffirïSimpson hurricane wind scale 

 

Category Wind speeds 

Five 
Ó70 m/s, Ó137 knots 

Ó157 mph, Ó252 km/h 

Four 
58ï70 m/s, 113ï136 knots 

130ï156 mph, 209ï251 km/h 

Three 
50ï58 m/s, 96ï112 knots 

111ï129 mph, 178ï208 km/h 

Two 
43ï49 m/s, 83ï95 knots 

96ï110 mph, 154ï177 km/h 

One 
33ï42 m/s, 64ï82 knots 

74ï95 mph, 119ï153 km/h 

Related classifications 

Tropical  

storm 

18ï32 m/s, 34ï63 knots 

39ï73 mph, 63ï118 km/h 

https://en.wikipedia.org/wiki/Meter_per_second
https://en.wikipedia.org/wiki/Knot_(unit)
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Tropical  

depressio

n 

Ò17 m/s, Ò33 knots 

Ò38 mph, Ò62 km/h 

 

 

  

 

Severe Winter Storm 

Winter storm frequency and distribution varies from year to year depending on the 

climatological patterns. Because such storms are expected during a Vermont winter, the town is 

well-equipped to deal with snow removal and traffic incidents. The most damaging types of 

snowstorms are ice-storms caused by heavy wet snow or rain followed by freezing temperatures. 

This leads to widespread and numerous power and telephone outages as lines either collapse due 

to the ice weight or are brought down by falling trees and branches. According to the 2013 

Vermont State All-Hazards Mitigation Plan: 

 

ñA winter storm can range from moderate snow to blizzard conditions. A severe winter storm 

deposits four or more inches of snow during a 12-hour period or six inches of snow during a 24- 

hour period. A blizzard is a snowstorm with sustained winds of 40 miles per hour or more with 

heavy falling or blowing snow and temperatures of ten degrees Fahrenheit or colder. An ice 

storm involves rain, which freezes upon impact. Ice coating at least one-fourth inch in thickness 

is heavy enough to damage trees, overhead wires, and similar objects and to produce 

widespread power outages.ò 

 

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 town to handle exists every year but with the recent increase in snow fall totals 

and cold temperature duration, the town realizes the further consideration are 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. New storms are added operationally. 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. 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 ñsignificantò and all others 

were notable. The winters of 1969-72 produced record snowfalls, and greater than normal 

precipitation was recorded in 8 of the 11 years during 1969-79.  A record breaking continuous 

snowfall occurred from January 2nd -January 3rd, 2010 producing a historic 33.1 inches of snow 

http://www.ncdc.noaa.gov/snow-and-ice/rsi/societal-impacts
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at Burlington, Vermont.  Charleston received an excess of 12 inches (RSI of 4), the most on 

record during this storm. The December 9
th- 

12
th
, 2014 snow storm caused historic utility damage 

surpassing that of Irene and the 1998 Ice Storm. During this event, Charleston power outages 

reached the greatest level that the town can remember. While exact figures were not available, 

town officials recall the event being the worst outage event they had seen. The longest duration 

for a continuous outage in the town was less than eight days. 

 

Table 2-4: NOAAôs Regional Snowfall Index (RSI) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ice Storm 

 

Major Ice Storms occurred in January, 1998 and again in December, 2014. While both Morgan 

and Brownington received heavy damage to forest stands, Charleston did not sustain any 

significant damage in the 1998 event. Known as the North American Ice Storm of 1998 a series 

of surface low pressure systems passed in this atmospheric circulation 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 2ôô in some 

areas. Charleston and the surrounding area received .5 to 1 inch of ice. The ice storm that hit 

Vermont on Thursday, January 8, 1998 was one of the worst weather calamities in Vermont 

history. It took Green Mountain Power seven days, one hour, and 29 minutes to restore power to 

all its customers.  The power company supplying Charleston during the 1998 Storm is no longer 

operating and the Vermont Electric Cooperative has been supplying the town for about 10 years. 

With a recent generator grant application, the town has captured a recent history of outages with 

the greatest duration lasting four days but not due to an ice event.  

 

Lightning 

The greatest concern associated with lightning is the impact on communications, especially 

communications between emergency responders, from lightning striking communications 

infrastructure. In the United States there are an estimated 25 million cloud to ground lightning 

flashes each year and each one is a potential threat to life and property. During the past 10 years 

there has been an annual average of 44 lightning fatalities in the United States. Vermont is 

ranked # 17
th
 per capita in lightning related deaths (1959 ï 2003).  Due to the fact that many 

CATEGORY RSI VALUE DESCRIPTION 

1 1ï3 Notable 

2 3ï6 Significant 

3 6ï10 Major 

4 10ï18 Crippling 

5 18.0+ Extreme 

https://en.wikipedia.org/wiki/Atmospheric_circulation
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residents of Charleston work outside, there is a greater chance of being struck but even with this 

increased potential, the likelihood is very small. The limited development in the town also 

reduces the risk associated with infrastructure and/or communication disruption. There was no 

known record of lightning data specific to Charleston with no known power outages or deaths 

resulting from lightning strikes. (Source: http://www.nekweather.net/wxVtclimatology.php) 

 

 

Hail 

The town does not consider hail a significant hazard, although hailstorms can have a devastating 

effect on local farmers. At present there is no historical data on hailstorms in Charleston. Hail 

storms tend to be very localized and the frequency is low. However, with the recent increases in 

extreme weather and evidenced by recent hail storms like the one occurring on September 11
th
, 

2013, where record high temperatures were observed in the state, helping to produce a severe 

wind and hail storm in parts of the Northeast Kingdom, the potential for more frequent hail 

storms is certainly a possibility. The following excerpt is from a regional NEK paper concerning 

the event:  

 

ñST. JOHNSBURY -- Storms rolled into the Northeast Kingdom Tuesday, delivering severe hail, 

a mudslide, at least one lighting strike, road damage, and tornado warnings. "That's been the 

biggest news around here, the tornado warning, I think" said meteorologist Lawrence Hayes at 

Fairbanks Museum & Planetarium in St. Johnsbury. Hayes heard no reports of tornado 

sightings. He thought chances for a twister by late Tuesday afternoon were slim. "But there will 

still be rain and some rumbles of thunder," Hayes said at about 5 p.m. The most extreme weather 

Tuesday hit areas like Lowell, where hail was reported at 1.25 inches in diameter, and Albany 

and Holland, which both saw hail at an inch in diameter.ò 
(Source: http://orleanscountyrecord.com/Main.asp?SectionID=14&SubSectionID=113&ArticleID=24859) 
 

 

Extreme Temperatures 

While there is no historical evidence to support a concern over the consequences of extremely 

hot temperatures on human health and safety in Charleston, high temperatures can help to create 

severe storms as the one evidenced on September 11
th
, 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 is a concern. 2015 tied the coldest winter (January to 

March) on record (1923) for Vermont as a whole according to the NOAAôs National Climatic 

Data Center whose dataset dates to 1895.  The National Weather Service has the following 

temperature data for Vermont:  

¶ Highest: 105 degrees in Vernon,  VT July 4th, 1911  

¶ Lowest: -50 degrees in Bloomfield, VT December 30
th
, 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. Maintaining a safe living environment for livestock during extreme temperatures, 

especially cold extremes, is a real concern for farmers in Charleston and the rest of the state. 

 

 

Climate Change 
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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 activitiesðmostly associated with the combustion of 

fuelðhave 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. As a result, climate change in the next century will likely increase the likelihood of the 

above 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 also difficult to predict, though the 

effects may be mitigated somewhat if greenhouse gas emissions are reduced in the near future. 

Overview: 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 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.   

 

 

2.1.2 Flooding 

 

Flood Vulnerability 

Widespread, steady rainfall from frontal systems, tropical cyclones, or "northeasters" can result 

in flooding of large areas. Extensive and disastrous floods are rare but can result from intense 

spring rains combined with warm, humid winds that rapidly release water from the snowpack. 

Such was true for the devastating flood of March 11-12, 1936. During this flood, total rainfall 

and snowmelt ranged from 10 to 16 inches over the southeastern one-half of the State. Rainfall 

alone can cause disastrous flooding similar to that in November 1927. During that flood, rainfall 

totals of 5-9 inches were common, and much more occurred at higher altitudes. Intense rainfall 

caused extensive flooding on September 21, 1938, when the "great hurricane" reached landfall in 

the southern area of the State. Severe thundershowers more commonly cause localized street and 

cellar flooding. Flooding is the most common recurring hazard event in the state of Vermont. 

June, 2015 broke records across the state for the wettest on record. Montpelier had the wettest 

June on record with 9.05 inches of precipitation, beating the old record of 8.36 inches set in 

2013, according the National Weather Service. Mount Mansfield also had record rain with 15.54 

inches, topping the 15.28 inches that fell in 1998. During May of 2011, Charleston saw 7ôô of 

rain which is the most the town has seen in many years. Recent history, including the flooding 

events of 2011 and the records set in 2015 suggest that increases in total rain fall and severity in 
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terms of rainfall per given unit of time are to be expected along the lines seen with the records 

seen across the state recently. 

 

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 riversô 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 dams and beaver dams. Summer storms are 

the cause of most flooding in Charleston. Winter and spring thaws, occasionally exacerbated by 

ice jams, are another significant source of flooding. 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 Charleston in that: 

  

ñRecent 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 downtown area is located at the 

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

éOver 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 Vermontôs 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 
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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.ò 

  
  

Vermont experienced major floods long before Federal disaster assistance became available.  But 

in November of 1927, Vermont experienced catastrophic flooding.  In the month before the 

flood, rains in excess of 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, the 1973 flood inflicted the most widespread damage, and the 

residual rains of Hurricane Belle in 1976 resulted in the second highest amount of federal 

disaster assistance in Vermont.  The Clyde River and associated brooks did rise during both the 

May, 2011 storms (which is the time for record high levels for Lake Champlain at 103.27 feet on 

May 6
th
, 2011) and due to the extent of these storms, the town is confident that Irene produced 

the greatest rise an discharge rates in the river in recent history (see graphs below) 

The discharge rate for the Clyde River during Irene was close to 1200 cubic feet per second 

compared to the average for that time of year at 100 cubic feet per second. While the data is for 

the portion of the Clyde River at Newport, it does indicate the magnitude of water resulting from 

the rains Irene produced.  
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Table 2-5: 2011 ñIreneò Discharge Rates for Clyde River 

 
 

 

Ice Jams 

Ice jams, which can cause rapid and catastrophic flooding, are considered increasingly hazardous 

in parts of Vermont. In addition to the inundation damage they cause, ice jams can block 

infrastructure such as roads and culverts. Ice jams are not as much of a concern in 

Charleston as elsewhere in Vermont. A list of historic ice jams, including municipalities and 

streams, is maintained by DEMHS and the Vermont Agency of Natural Resources (ANR). The 

US Army Corps of Engineers Cold Regions Research and Engineering Laboratory maintains a 

more specific database of ice jams, which includes over 903 events in Vermont with the latest 

occurring in 2013. Despite Charleston not having any recorded events, Clyde River has had two 

recorded Ice Jams. Other NEK areas have high rankings. Passumpsic had 19 (10
th
 highest in the 

state) and St. Johnsbury had 38 (5
th 

 highest in the state) with the Connecticut River being 

number one in the state with 84 recorded ice jams and the Passumpsic River with only one. On a 

positive note, the total number of events has been decreasing since 2004.   
(Source: http://rsgisias.crrel.usace.army.mil/apex/f?p=524:39:10954063060296::NO::P39_STATE:VT) 

 

 

 

High Hazard Dams 

According to the 2013 Vermont State All-Hazards Mitigation Plan, ñThe 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 feetò. Failure of any of these dams 

could result in significant downstream flooding. There are 55 high hazard dams on the dam 

inventory, none of which are considered at significant risk for failure or located in the town. 
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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 ñLiving with Dams: Know Your 

Risksò (2013): ñAlthough dam failures are infrequent, the impacts can be catastrophic, often far 

exceeding typical stream or river flood events.ò   

 

 

Inundation and Floodplains   

Regarding flood inundation issues, the 2013 Vermont State All-Hazards Mitigation Plan states 

that: 
 

ñWhile inundation-related flood loss is a significant component of flood disasters, the 

predominant mode of damage is associated with the dynamic, and often times catastrophic, 

physical adjustment of stream channel dimensions and location during storm events due to bed 

and bank erosion, debris and ice jams, structural failures, flow diversion, or flow modification 

by man-made structures. Channel adjustments with devastating consequences have frequently 

been documented wherein such adjustments are linked to historic channel management 

activities, flood plain encroachments, adjacent land use practices and/or changes in watershed 

hydrology associated with conversion of land cover and drainage activities. The 100-year, or 

ñbaseò floodplain is the national standard for floodplain management. The area is shown on 

town Flood Insurance Rate Maps (FIRMs) as issued by FEMA. The 100-year floodplain has one 

chance in a hundred of being flooded in any given year. The probability that a 100-year flood 

will occur is a statistical determination based on past flooding in an area. This is not to say that 

a flood of such magnitude cannot occur two years in a row or twice in the same year. The term 

only means that in any given year, the odds are 1% that the area will be flooded. The same logic 

holds true for defining a 500- year flood. In this case, a flood of the 500-year 

magnitude has a 0.2% chance of occurring in a year. Much flood damage in Vermont occurs 

along upland streams, damaging private property and infrastructure such as bridges, roads, and 

culverts. The failure of beaver dams, private ponds and public and private culvert crossings 

contributes to flood surges and often dramatically increased damage downstream. Homes and 

other private investments along these streams are generally not recognized as a flood area on 

FEMA maps of flood hazard zones and, thus, are not typically identified as being vulnerable to 

flooding or erosion. Town plans and zoning regulations have generally not identified these 

stream corridors as areas needing protective setbacks for development or zoning.ò 

 

Flooding is a significant hazard in Charleston, a fact that is unlikely to change. Protecting river 

systems as a preventative measure, protecting property, and protecting human health and safety 

remain priorities for flood-related hazard mitigation and response in the state and the town. The 

following graph shows the river gage data just before and during Irene and the months following. 

Irene caused near doubling of the gage height (3.2 to 6 ft.) and this data depicts the most recent 

benchmark on the potential level of increase in Charleston rivers and brooks. 

 

 

 

Table 2-6: 2011 ñIreneò Gage Height for Clyde River 
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Fluvial Erosion 

Erosion occurs on a consistent, but small-scale, basis within the riparian corridor of the towns 

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 2013 Vermont State All-Hazards 

Mitigation Plan contains the following discussion of fluvial erosion: 

 

ñVermontôs landscape has historically contributed greatly to the widespread practice of the 

channelization of rivers and streams in order to maximize agricultural land uses and facilitate 

the development of transportation infrastructure. Channelization, in combination with 

widespread flood plain encroachment, has contributed significantly to the disconnection of as 

much as 70% of Vermontôs streams from their flood plains. In this unsustainable condition and 

when energized by flood events, catastrophic adjustments of the channel frequently occur, 

usually with consequent fluvial erosion damage to adjacent or nearby human investments. All 

areas of the state suffer equally from fluvial erosion hazards. Some areas have suffered more 

than others simply because of the location of storm tracks. Transportation infrastructure and 

agricultural property are the most frequently endangered types of human investment affected by 

fluvial erosion hazards. Residential, commercial and other municipal properties are also 

frequently endangered. Changes in watershed hydrology that significantly influence fluvial 

stability are commonly associated with urbanization or with silvicultural practices. However, 

watershed scale hydrologic changes have been observed in Vermont as a localized phenomenon 
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either in small, highly urbanized watersheds or in small, rural sub watersheds where clear 

cutting of a large percentage of the watershed land area has recently occurred. Stream 

geomorphic assessments and a fluvial geomorphic database maintained by the Agency of 

Natural Resources have identified main stem rivers typically channelized from 60-95% of their 

lengths. When human investments and land use expectations include all the land in the valley up 

to the river banks, there results extreme public interest in maintaining this unsustainable 

morphological condition despite its great cost and resultant hazard to public 

safety.ò 

 

  

The Vermont Agency of Transportation (VTrans) applies the term ñscour criticalò to stream 

crossing structures especially vulnerable to streambed scourðthe 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 take into account 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, however, the town does not have a 

municipal water supply. In December, 2014 the Vermont Department of Environmental 

Conservation (DEC) released the ñFlood Hazard Area and River Corridor Protection Proceduresò 

guide, outlining specific actions and considerations for all towns in the state. Charleston remains 

committed to enhancing awareness and incorporating recommendations in future planning and 

mitigation work. The Clyde River Stream Geomorphic Assessment is part of an on-going 

partnership between the Northwoodôs Stewardship Center and the State of Vermont to identify 

sources of nonpoint source pollution in the four main Vermont tributaries draining into Lake 

Memphremagog, a lake receiving high nutrient and sediment loads. Located in northeastern 

Vermont, the Clyde River Watershed encompasses 144 square miles of land noted for its 

remoteness and wildness. Although recognized for their natural beauty, relatively intact 

wetlands, and abundant recreational and fishing opportunities, the Clyde River, its tributaries, 

and associated lakes also face a number of water quality threats resulting from a variety of 

sources within the watershed. While it is important to address these threats, it is equally 

important to identify and prevent degradation of areas with excellent water quality. In streams, 

water quality is influenced by inputs from the watershed as well as the health of the stream itself. 

A stable stream with a healthy floodplain is less likely to contribute to nonpoint sources of 

sediment and nutrients than a stream undergoing rapid change and adjustments due to heavy 

channel or floodplain alterations. To identify areas of nonpoint source pollution, a Phase 1 

Stream Geomorphic Assessments on 83 miles of the Clyde River and its tributaries has been 

completed; from these, 17.5 miles were chosen for more detailed Phase 2 Stream Geomorphic 

Assessments. The results of these assessments indicate that many streams in the Clyde River 

Watershed are in good or reference condition. However, there are areas in the watershed which 

have lost their protective riparian buffers, are receiving inputs of sediment and nutrients from 

urban and agricultural development, and are eroding and sending nutrients downstream. The 

Phase 2 reaches most profoundly affected by these stressors were rated in fair or poor condition 

and totaled 1.6 stream-miles. The Phase 2 assessments highlighted several potential stream 

restoration sites, including reaches in Newport (reach M01), West Charleston (reach M08), East 
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Charleston (reaches M15, M16 and an unnamed tributary to M15), and the lower reach of Cold 

Brook in Brighton (reach T4.01). These reaches contain areas of actively eroding streambanks 

and significant areas without riparian buffers. These reaches would benefit from buffer 

enhancement projects such as tree or shrub plantings. Dropping only 40 feet in elevation from its 

beginning at Island Pond (Reach M21) to Pensioner Pond (Reach M12), the Clyde River is a 

slow, low gradient river snaking its way through broad valleys, vast wetlands, and floodplain 

forests. The river receives inputs from numerous cold-water mountain tributaries during this 11.8 

mile (16.5 river miles) stretch, most notably the Pherrins River (Reach T6), Oswegatchie Brook 

(T5), Cold Brook (T4), Webster Brook (not assessed), Mad Brook (T2), and outflows from 

Seymour and Echo Lakes (T1). Below Pensioner Pond and the Great Falls Dam above West 

Charleston, the river changes dramatically, cascading over several bedrock ledges before 

entering Charleston Pond. Below Charleston Dam, the Clyde becomes a whitewater river, 

encountering more small bedrock ledges, flowing over cobble and boulder stream beds, and 

finally leveling off downstream of West Charleston village. The river elevation drops 140 feet 

from Pensioner Pond (Reach M12) to West Charleston (Reach M09), a distance of only 0.68 

river miles, excluding the pond lengths. After West Charleston village, the Clyde River 

transitions again to a low-gradient river, meandering through fields and forests before entering 

Little Salem Pond and Lake Salem (Reach M06). The river elevation drops 40 feet in these 1.7 

miles (2.3 river miles). After exiting these lakes, the Clyde again changes to a fast-flowing and 

high-gradient river, traveling through a confined valley within the town of Derby and dropping 

80 feet in 3.6 miles (3.9 river miles) between Lake Salem and Clyde Pond (Reach M03). Upon 

leaving Clyde Pond, the river passes over the Clyde Pond Hydroelectric Dam and becomes a fast 

and cascading stream, dropping 190 feet in only 1.1 miles before leveling off in Newport and 

entering Lake Memphremagog. The Clyde River flows through five lakes along its course. Its 

flows are affected by three man-made grade controls: Great Falls Dam below Pensioner Pond, 

Charleston Dam at Charleston Pond, and the Clyde Pond Dam in Newport. Salem Lake and 

Little Salem Pond are undammed, but all of these ponds and lakes capture sediment originating 

from upstream sources. Based on the intensity of channel and floodplain modifications, as well 

as the overall stream condition observed during the field assessments, reaches conditions were 

defined as reference, good, fair, and poor. Vermont ANR Stream Geomorphic Assessment 

Protocols describe these conditions below (State of Vermont 2007b):  

 

In Regime: A stream reach in reference and good condition that is in dynamic equilibrium which 

may involve localized, insignificant to minimal change to its shape or location while maintaining 

the fluvial processes and functions of its watershed over time and within the range of natural 

variability. 

 

 In Adjustment : A stream reach in fair condition that has experienced major change in channel 

form and fluvial processes outside the expected range of natural variability; and may be poised 

for additional adjustment with future flooding or changes in watershed inputs that could change 

the stream type.  

 

Active Adjustment and Stream Type Departure: A stream reach in poor condition that is 

experiencing extreme adjustment outside the expected range of natural variability for the 

reference stream type; likely exhibiting a new stream type; and is expected to continue to adjust, 

either evolving back to the historic reference stream type or to a new stream type consistent with 
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watershed inputs and boundary conditions. There are five stages in channel evolution. Streams in 

stable condition that are not out of balance due to in-stream or upstream stressors are in Stage I. 

These streams are in good to reference condition and have the ability to regularly flood in order 

to disperse sediment and energy. Reaches in fair or poor condition are currently evolving to 

regain balance; these streams will be in various stages of channel evolution. Streams in Stage II 

have eroded their beds and may have lost the ability to access their floodplains. These reaches 

have increased power, increased ability to erode, and decreased ability to store sediment within 

the reach. Instead, much of the sediment may be sent downstream to affect downstream reaches 

or lakes. In Stages III and IV, the stream is widening and migrating as it re-establishes meanders 

and a new floodplain at a lower elevation. Erosion may be severe at these stages as the stream 

attempts to establish its equilibrium. Finally, Stage V represents a new equilibrium and a 

reestablished floodplain at a lower elevation. Most assessed reaches in the Clyde River 

watershed were stable and in good to reference condition. Although some reaches rated in good 

condition contained areas of erosion and unstable banks, they lacked the widespread instability 

resulting from extensive modifications to the channel and watershed. Four reaches were in fair 

condition, and one reach was in poor condition. These reaches were unstable, have lost 

floodplain function, and may be responsible for sending large amounts of sediment and nutrients 

downstream. While this information provides a foundation for the town to understand erosion 

characteristics, continued analysis in conjunction with ANR and the Stewardship Center is 

needed. (Source: Restoring Water Quality in the Lake Memphremagog Basin: Clyde River Phase 

I and II Stream Geomorphic Assessments, 2006). The 2011 flooding events did result in 

enhanced erosion, further data was not available to determine the extent of this erosion. 

 

 

 

2.1.3 Geological Hazards 

 

Landslides 

Landslides are sudden failures of steep slopes and can cause significant damage to streams, 

infrastructure, and property. Landslides can be caused by fluvial processes, as discussed above. 

Landslides can also be caused by slope steepening due to non-fluvial erosion, increased loading 

on the top of a slope, or pore-water issues. Landslides can destroy or damage structures and 

infrastructure that lie either above or below the slope. While the town has some steep sloped 

roads, there is no evidence to support concern over landslides. Further discussion of landslides in 

the 2013 Vermont State All-Hazard Mitigation Plan contains the following: 

 

ñOverall, the state of Vermont has had a moderate to low incidence of landslides. The USGS 

defines susceptibility to landslides as the probable degree of response of rocks and soils to 

natural or artificial cutting or loading of slopes, or to anomalously high precipitation. 

The U.S. Geological Survey has produced a map entitled ñMap showing slope failures and 

slope-movement-prone areas in Vermontò (Baskerville and Ohlmacher, 2001, 1:250,000 scale). 

This map identifies about 2.8% of the land area of Vermont as having evidence of slope 

movements. This corresponds to a moderate susceptibility as a low incidence is defined as less 

than 1.5% of the land area involved. The map serves to broadly identify some of the areas 

susceptible to landslides and the included text provides an excellent description of the types of 

slides found in the state, but the map is not detailed enough to meet current needs. The map 
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generally does not identify slope failures in unconsolidated material in the valley 

bottomsé.areas along Lake Champlain and the Green Mountains show a high susceptibility and 

moderate incidence. A moderate incidence is defined as 1.5%-15% of the area is involved. On 

the national map, none of the significant landslide events in the United States have occurred in 

Vermont.ò 

 

The most common types of landslides in Vermont are slides, which take two general forms; 

rotational slumps and translational slides. The translational slides occur on a wide variety of 

unstable slopes underlain by weathered, dense till, as well as slopes underlain by sandy to clayey 

lacustrine deposits, whereas the rotational slumps are more common on unstable slopes underlain 

by sandy to clayey lacustrine deposits. Both rotational and translational failures imply that the 

material has internal cohesion; otherwise the material would disintegrate into some sort of flow. 

An active landslide is one that has moved within the last year. The sides and upper margin of 

such a landslide are generally sharp and any exposed slide surfaces are bare of vegetation or have 

only the beginnings of pioneer vegetation on them. An inactive landslide has not moved within 

the last year, but it is in a setting in which it could be reactivated. One that has been inactive for 

several years may be largely revegetated, at least with pioneer vegetation. Inactive landslides are 

common near actively migrating stream meander bends where the site of landslide activity has 

shifted downstream as the stream meander has shifted downstream. The inactive slides may very 

well be reactivated if another meander bend migrates down from upstream. We define a relict 

slide as one where there is no evidence of movement for many years and the likely causative 

agent is no longer present. An example would be a former stream cut bank formed by stream 

erosion in early Holocene time. If the stream has since cut down vertically and moved away in 

such a fashion that it is now trapped by bedrock and would be unable to move back to the old cut 

bank, that cut bank could be considered relict. Such a feature is generally completely revegetated 

and the edges have been softened by erosion. The Vermont Geological Society has developed a 

Protocol for Identification of Areas Sensitive to Landslide Hazards in Vermont (2012). This 

protocol was used in Chittenden County, Vermont with inclusion into the State Hazard 

Mitigation Plan. Fourteen potential parameters were considered as to their effect on landslide 

hazard. These included location with respect to the marine limit of the Champlain Sea, aspect, 

distance to stream, elevation, hydrologic group, NDVI, profile curvature, roughness, slope angle, 

slope height, soil type, stream power index, surficial geology, and topographic wetness index. 

The protocol is applicable to areas in Charleston but currently, there is no data for the town. 

However, following tropical storm Irene in 2011, the magnitude of rain caused widespread 

damage, including significant scouring of riverbanks and stream channels  

(source: http://www.anr.state.vt.us/dec/geo/pdfdocs/TechReports/LandslideProtocol2012.pdf) 

  

 

 

Earthquake 

The risk of earthquake is quite low in Vermont. The risk is low enough, however, that it is not 

prudent to invest in mitigation for earthquakes. The most recent earthquake felt in Charleston 

occurred in April 2002. This magnitude 5.2 quake occurred 87.4 miles away from town. 

Information provided by the Vermont Geological Survey, Department of Environmental 

Conservation, and the Agency of Natural Resources can be helpful in estimated the impact of an 

earthquake and for Charleston, the risks are quite low.  
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Radiation (Naturally Occurring) 

Radon gas, a naturally occurring radioactive substance that can build up in homes and can cause 

health problems, is enough of a concern for Vermont that health officials recommend 

home testing. Charleston has the average predicted level of radon (between 2-4 pCi/L). The most 

common strategy for dealing with a radon problem is venting of basement areas. The Vermont 

Department of Health recommends mitigation steps be taken based on the type of radiation. 

 

2.1.4 Fire Hazards 

 

Major Fire ï Urban 

While structure fires have been removed from the 2013 Vermont State All-Hazards Mitigation 

Plan, the impact on the most urban area in Charleston to a fire is substantial as all buildings are 

in close proximity to another and a fire in one is likely to spread to the next. Vermont has one of 

the highest per capita death rates from fire in the nation. This is the deadliest form of disaster 

throughout the state. In 2000, there were 831 structural fires in the state, 12 of which resulted in 

22 civilian deaths. 20 of those deaths occurred at residences. Although there have been 

requirements for smoke detectors in rental housing for over 20 years, and requirements for 

smoke detectors in single family dwellings since 1994, only one building involved in the fatal 

fires in 2000 had working smoke alarms. For some remote locations, access to water for 

emergency vehicles has been a factor in controlling an outbreak of fire. 

 

Major Fire ïnon-developed 

Due to its climate and primary vegetation types, Vermont is not considered to be at serious risk 

for large-scale wildfires. Despite not having had a major wildfire in the last 50 years, fire 

suppression systems are in place at the local level. These involve burn permits, burn restrictions, 

prevention, and detection of fires. Isolated homes with single access roads are more vulnerable to 

wildfires than more heavily populated areas, and the threat is increased during dry periods, 

especially in the late summer and fall. The primary forms of ówildfireô fire in Charleston are 

brush and grass fires accidentally started by persons burning trash, leaves or brush. The town has 

not seen a significant fire in the last decade. The National Institute of Standards and Technology 

(NIST) Wildland Urban Interface (WUI) Hazard Scale rates wildfires on a range from E1 to E4 - 

with E4 being a location's highest exposure to fire, be it from grasslands to a forest in a remote 

mountain canyon. The WUI Hazard Scale is designed to consistently measure the expected risks 

from fire and embers during a WUI fire event for individual locations within a community, 

taking into account the ever-changing nature of those hazards. Traditionally, the State of 

Vermont has not had a high occurrence of large fires although individual fires of several 

thousand acres have burned in the past. On the average, Vermont has 200-400 fires per year with 

an average size of 1.5 ï 2 acres. Nearly fifty percent of these fires are started by debris burning 

that is failed to be contained.  A particularly devastating fire season in 1903 prompted the 

Vermont legislature to create the town forest fire warden system the following year. The initial 

intent of the warden system was to eliminate the destruction to the forests from fire by providing 

forest fire control at the local level. The 1904 law authorized the first selectmen in each town to 

be appointed as the fire warden. Below are charts showing average fire size (in acres) in 
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Vermont and causes. Since 1959, an average wildfire in Vermont has been less than 3 acres and 

this area is the extent that Charleston expects to see in the event of a wildfire. Charleston has not 

experienced a wild land fire to the extent that data as captured in terms of duration or acreage. 

 

Table 2-7: Vermont Fires: Size and Causes  

 

 
 
Source: northeastwildfire.org 

  

  

 

2.1.5. Summary of Major Weather Events 

 

The National Weather Service Maintains a ñRecent Weather Event Summariesò list on their 

website. The following table provides the most recent list of major events by type. Further 

information can be obtained by going to the website and clicking on an event. While not all of 

the events listed impacted Charleston, they do give indication of the magnitude and frequency 

that any Vermont community can anticipate for their area. 

 

Table 2-2: National Weather Service Weather Event Summaries Table (Source: 

http://www.weather.gov/btv/recentwx) 

Severe Thunderstorms 

The Widespread Damaging Wind Event on 8 July 2014 across Northern New York and Most of 

Vermont 

The 27 May 2014 Isolated Supercell across Addison and Rutland Counties of Vermont 

Golf Ball Hail and Damaging Wind Event on 11 September 2013 

Widespread Severe Thunderstorm Damaging Wind Event on 19 July 2013 

The Damaging Wind and Large Hail Event on 2 June 2013 

The Large Hail and Damaging Wind Event of 23 July 2012 

The Independence Day 2012 Severe Weather Event 

Heavy Precipitation Supercells of 29 May 2012 

Summary of the Severe Wx Event of August 21, 2011 

The 2011 Pre-Memorial Day Severe Weather Outbreak and Flash Flood Event across the North 
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Country 

The July 21, 2010 Severe Weather Event across Vermont and Northern New York 

"Route 7 Runner": The May 26, 2010 Severe Weather Event Across the Champlain Valley 

July 16th, 2009 ~ Severe Storms Summary 

May 9th, 2009 ~ Severe Storms & Washington Tornado Summary 

July 18th, 2008 ~ Severe Storms & North Cambridge Tornado Summary 

June 10th, 2008 ~ Severe Storms Summary 

August 16th, 2007 ~ Supercell Thunderstorms 

July 9th-11th, 2007 ~ Severe Weather & Flash Floods Across Northern New York & Vermont 

July 1st, 2004 ~ Large Hail Across Northern New York & Vermont 

June 9th, 2004 ~ Thunderstorm Wind Damage & Large Hail Across Northern New York & Vermont ~ 

Including 2 F0 Tornadoes in St. Lawrence County, New York 

May 18th, 2004 ~ Straight-line Wind Damage in Rutland County, Vermont 

June 29th, 2003 ~ Thunderstorm Wind Damage & Large Hail Across Northern New York & Vermont 

 

Flash Flooding 

Heavy Rainfall and Associated Flooding on May 23, 2013 

Preliminary Hurricane/Tropical Storm Irene Summary for the North Country 

26-27 April 2011 Flash Flood Event 

Heavy Rainfall and Flooding of 2-4 August 2010 

August 6th, 2008 ~ Flash Flooding in Southern Addison County, Vermont 

June 29th, 2005 ~ Flash Flooding in Williston, Vermont 

 

Winter Events 

 

A Summary of the Pre-Thanksgiving Day Snowstorm of 2014 

The Localized Upslope Snow Event on 28 December 2011 

A Review of the 6-7 March 2011 Snowstorm Across Vermont and Northern New York** 

     **(2nd Greatest Snow Storm Total at Burlington Intl. Airport) 

Champlain Powder: The Historic Burlington Vermont Snowfall of 2-3 January 2010** 

     **(The Greatest Snow Storm Total at Burlington Intl. Airport) 

March 2nd, 2009 Winter Storm Case Review 

December 11-12th, 2008 Winter Storm Case Review 

October 27-28th, 2008 Snowstorm Case Review 

February 26-27th, 2008 Winter Storm ~ Summary & Images 

February 6-7th, 2008 Winter Storms ~ Summary & Images 

February 1st, 2008 Mixed Precipitation ~ Summary & Images 

Summary of the Record Breaking January Thaw of 2008 

January 1st, 2008 ~ Summary & Images 

December 31st, 2007 ~ Summary & Images 

December 16th & 17th, 2007 ~ Summary & Images 

April 4th & 5th, 2007 ~ Summary & Images 

March 17th, 2007 ~ Summary of St. Patrick's Day Storm 

February 14th, 2007 ~ Summary of Valentine's Day Storm** 

     **(3rd Greatest Snow Storm Total at Burlington Intl. Airport) 

 

Miscellaneous Events 

Á High Wind Event on January 18, 2012 

Á The May 31, 2010 Memorial Day Smoke Out 

http://www.weather.gov/media/btv/events/18Jan2012/18Jan2012.pdf
http://www.weather.gov/media/btv/events/31May2010.pdf
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Á Lake Champlain Waterspouts - January 15th, 2009 

 
Historical Events 

Á Top Weather Events of 2014 Across the North Country 

Á Historic March Warmth of 2012 

Á Top 5 Weather Events of 2011 across the North Country 

Á Preliminary Hurricane/Tropical Storm Irene Summary for the North Country 

Á WFO BTV Top 10 Weather Events of 2000 to 2009 

Á Northeast Ice Storm of 1998 

Á The December 1989 Arctic Outbreak across the North Country 

Á Montgomery Flash Flood of 1997 

Á Flood of 1927 

 

 

 

 

2.2 Technological Hazards 
The following discussion on technological hazards is based upon information from several 

sources. However, the town lacks any significant investment in utilities. 

 

2.2.1 Utilities 

 

Telecommunications System Failure 

Land-line telecommunications services in town are largely provided by Fairpoint 

Communications. Fairpoint is responsible for operation, maintenance and repair of 

telecommunications facilities. While service outages do occur, the frequency and magnitude 

remains slight. Distribution of phone lines generally follows the same corridor as roads. Weather 

or other problems interrupting services outside of the town or even outside the State of Vermont 

have the potential to disrupt service in the town. Service outages that affect emergency 

communications are of concern to local officials. Cellular phone service remains lacking in the 

town due to the varying terrain and proximity to reception towers. The concern over the prospect 

of a computer virus that could propagate and shut down computer systems, public and private, 

across the county could certainly impact the town but the likelihood of such an occurrence has 

not been evaluated. Charleston, due to its rural nature and relative lack of heavy reliance may, in 

fact, be less vulnerable than a more urban area. 

 

Loss of Electrical Service 

Energy resources are available to Charleston in sufficient supply. Vermont Electric Cooperative, 

Barton Electric, and Citizens Energy supply electricity. Wood, heating oil, and propane gas are 

all available through local distribution. Gasoline and diesel fuel are available in adjacent towns 

and through local fuel suppliers.  The most significant disruptions to electrical services are 

events which cause outages lasting more than a day and those which affect a wide area.   

Along with the upgrade of the transmissions system, efforts are being made in the county to 

reduce peak electricity use through energy efficiency measures. 

  

 . 

http://www.weather.gov/media/btv/events/15Jan2009.pdf
http://www.weather.gov/media/btv/events/2014-Review/2014-Review.pdf
http://www.weather.gov/media/btv/events/March2012Warmth.pdf
http://www.weather.gov/media/btv/events/Top5_2011.pdf
http://www.weather.gov/media/btv/events/Irene2011/Irene2011.pdf
http://www.weather.gov/media/btv/events/TopTen2000/TopTen2000.pdf
http://www.weather.gov/media/btv/events/IceStorm1998.pdf
http://www.weather.gov/media/btv/events/Dec1989.pdf
http://www.weather.gov/media/btv/events/1997MontgomeryFlood.pdf
http://www.weather.gov/media/btv/events/1927Flood.pdf
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2.2.2 Hazardous Substances 

 

Hazardous Material Storage and Release 

A major Superfund Amendments and Reauthorization Act (SARA) provision is Title III, also 

referred to as or SARA Title III or the Emergency Planning and Community Right-to-Know Act 

(EPCRA). EPCRA establishes guidelines for Federal, State and local governments and industry 

regarding emergency planning and providing communities with information on hazardous 

chemicals within their jurisdiction. The State of Vermontôs implementation of its SARA 

requirements was approved by the Legislature in 1994. Orleans County was designated as an 

emergency planning district and DEMHS established a Local Emergency Planning Committee, 

known as LEPC #10, for the county. The function of the LEPC is to carry out duties proscribed 

in SARA Title III. In addition, Vermont statute dictates that the LEPC shall insure that the local 

emergency response plan has been implemented upon notification of a release of hazardous 

chemical or substance, consult and coordinate with municipal emergency service providers, 

DEMHS and the managers of all HAZMAT facilities within Orleans County regarding the 

facility plan, and review and evaluate requests for funding. Farmers are not required to report 

agricultural chemicals stored on their properties, but they do not typically store and keep large 

amounts of these chemicals. Hazardous material release is a concern for the town of Charleston.  

According to the Charleston Fire Department, a collection source for facility tier II reports, only 

the school submitted a 2014 Tier II report. With this, there are minimal reported hazardous 

material storage sites in Charleston.  Sites that contain large amounts of fuel or store what 

DEMHS calls Extremely Hazardous Substances are the most likely to cause significant problems 

in a hazardous materials incident and the town is free from such areas.  The Town has two diesel 

fuel tanks in code-compliant spill containment shrouds. Farms and businesses have smaller fuel 

tanks for diesel and gas. There are various sized propane tanks all around town. Garages have 

various automotive products, such as oil, grease and antifreeze. While any site can be the source 

of a spill, history remarks positively to the responsible actions of business owners and farms in 

the town as there have been no significant chemical spills in the town. 

According to the 2014 hazardous materials data obtained, the following sites in Charleston are 

required to file a Tier II report.    

Table 2-3 Town of Charleston, Tier II Reporting Facilities 

Owner / Facility  Type of Substance 

CHARLESTON ELEMENTARY SCHOOL HEATING OIL  

  
 

  

Pollution Events 

No data was available or obtained beyond the hazardous materials release data. This data shows 

that nearly all such hazardous materials spill incidents consist of accidental discharges of 

gasoline, diesel or fuel oil when customers or delivery personnel are pumping these products. 

The majority of spills were in quantities of less than 5 gallons. DECôs Local Planning and 

Zoning Options for Water Quality Protection supports efforts that could increase water quality 

protection by addressing issues such as: development setbacks from ponds, lakes, rivers and 

streams; requiring vegetation in watercourse buffer zones; keeping thorough inventories of water 

bodies; and protecting and maintaining water quality through wetland protection regulations. 
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Water resources often cross town, county, state, and national borders. A watershedôs water 

quality can only be protected or enhanced through the cooperation of the municipalities and 

landowners that live, work, and play in the watershed. 

 

2.2.3 Transportation Incidents 

The most common form of transportation incident or accident is an automotive accident. The 

following is an overview of Charleston Roads from the 2013 Charleston Town Plan: 

 

ñCharleston depends on the 60 miles of local and state roads within our borders and road 

maintenance is a top priority. Charleston has 10.15 miles of Class 2 roads, 30.51 miles of Class 

3 roads, 9.01 miles of Class 4 roads, and 5.85 miles of legal trails. The state highways account 

for another 13.88 miles of road. Vermont Route 105 runs through the Town, 

roughly parallel to the Clyde River, connecting the Town to Island Pond and Derby. Route 5A 

runs perpendicular to Route 105 in West Charleston, connecting to Brownington. Various 

classes of roads connect residents to Island Pond, Morgan, Derby, Brownington, and Westmore, 

and to each other. Ninety percent of the Townôs workforce travels to work by car, truck or 

vanðwith almost half on the road before 7:00 am.ò                  ï2013 Charleston Town Plan 

 

The town is concerned about transportation-related chemical accidents. Namely on the state 

highway, Route 5A and Route 105. In collaboration with LEPC 10, emergency managers from 

NVDA, the select board and Fire Department, exploring the benefits of a HMEP-grant funded 

study to better understand what is being transported through the town is a future goal.  

 

High Accident Locations 

VTrans has not identified any high-accident locations in Charleston.   

Road Infrastructure Failure 

Only bridge 5 on Hudson Rd is functionally deficient. This bridge is also scour critical. 

The bridges and culverts on the Twin Bridge Rd and the road itself cross the Clyde River 

floodplain. This road is subject to frequent washouts or wash-overs. Part of the townôs five year 

plan is to pursue grants to address this problem. Mad Brook has been subject to repeated 

washouts outs on the roads and bridges throughout its watershed. The town has been approved 

for a Hazard Mitigation Grant from FEMA to replace a twin culvert that has washed 

completely out three time in the past 8 years on Cole Rd. This grant is waiting on the approval of 

this Hazard Mitigation Plan by FEMA. The Mad Brook Bridge was washed completely away in 

1978, and has been seriously undermined in subsequent FEMA declared events. The Westmore 

Rd. Bridge has washed out tearing half of the deck away during Irene in Sept 2011. The town is 

planning to address these locations with repair and will pursue funding to do so. 

 

 

2.3 Societal Hazards 
The following discussion of societal hazards is based upon qualitative information from 

discussions with  law enforcement professionals as well as quantitative data 

from the State of Vermont. The 2013 Vermont State All-Hazards Mitigation Plan is also 

referenced. 
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2.3.1 Crime 

Vermont crime statistics indicate a total downward trend in crime based on data from 13 year 

prior when violent crime was increasing and property crime was decreasing. Overall, the total 

crime rate for 2015 is expected to be lower than 2012. Vermont remains lower on every 

statistical crime scale in comparison to the country as a whole. The town of Charleston does not 

feel that crime is a major issue currently. 

 . 

2.3.2 Terrorism 

Regarding terrorism in Vermont, the 2013 Vermont State All-Hazards Mitigation Plan states: 

 

 

ñTerrorism and civil hazards include actions intentionally aimed at threatening lives and 

property. They may range from a single person on a shooting rampage to a cyber attack that 

harms computer systems, to the organized use of weapons of mass destruction (WMD). WMD 

events could involve chemical, biological, explosive or radioactive weapons. DEMHS and 

Vermont State Police conducted a risk/threat assessment of potential WMD attacks in 2000 that 

ranked potential targets by State Police district. At that time, no known or suspected terrorists 

have been identified as operating in Vermont. However, some in the U.S intelligence 

community believe that radical Islamist/extremist organizations may have small cells in 

Montreal and Toronto, not far from the US border. In this regard, Vermont is considered a 

potential transit point for terrorist organizations operating out of Canada who may travel 

through the state to reach points to the southé.Vulnerability studies conducted at the state level 

have focused on dam security-ò    

 

2.3.3 Epidemics and Mass Casualty Incidents 

Fatal or serious contagious diseases are increasingly being considered as hazards. In the US, 

influenza kills an average of 36,000 people per year. An influenza epidemic on the scale of that 

which occurred in 1918 could potentially sicken up to 35% of the population, including over 

200,000 people in Vermont (Vermont Department of Health, draft Pandemic Influenza 

Preparedness and Response Plan, 2006). Due to the process of manufacturing vaccines, 

sufficient supply might not be available in the event of a serious outbreak of influenza. 

Concerns about avian influenza in 2006 prompted the Vermont Department of Health to issue a 

report, the Pandemic Preparedness and Response Plan, outlining the stateôs response to an 

influenza epidemic. There is also concern over how to distribute supplies, enforce quarantines, 

keep critical personnel from becoming ill, and disseminate information in 

the case of an epidemic. Other health threats mentioned in the Vermont State All-Hazards 

Mitigation Plan are water or food supply contamination, bioterrorism, an epidemic affecting farm 

animals and poultry, and rabid animals. 

  

2.3.4 Food Supply Crisis 

Some state and local officials have become concerned with the ability of local and regional food 

systems to adequately feed the population in the event of a fuel shortage or other emergency that 

disrupts inter- and intra-state food supply chains. Given the rural nature of Charleston, a food 

supply issue remains a concern but less of one compared to a more densely populated area.  
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2.3.5 Economic Recession 

The United States formally entered a recession in December 2007, which dramatically 

accelerated in September 2008. While Vermont is not among the states hardest hit by the 

recession, the state, including Charleston, has certainly felt the effects of the downturn. 

According to the Vermont Department of Labor, unemployment in Vermont increased by 2.6% 

to 6.7% between January 2008 and January 2010, and was above 7% for much of 2009. As of 

January 2010, the unemployment rate in Charleston was higher than the state average. 

 

 

 

 

 

SECTION 3: RISK ASSESSMENT 

 

3.1 Designated Hazard Areas 

3.1.1 Flood Hazard Areas 

According to the Charleston Town Plan, designated flood hazard areas exist in the town but most 

major infrastructure and roadways are out of harmôs way. 12 residences are in the floodplain and 

no commercial property other than hay fields and a few hay barns exist with the 100-year 

floodplain. All culverts on Hudson rd. and Twin Bridge Rd. are, however, located in the 

floodplain. 

  

3.1.2 Fluvial Erosion Hazard Areas 

The town is relatively free of any concern related to stream bank scouring as there are no high-

risk areas in terms of environmental or economic risk.  While portions of the Mad Brook have 

some fluvial erosion potential, the town has not seen any major increase in erosion since 2011, 

when repeated flooding inundated much of the state. In light of this and the potential for more 

severe weather events, the town remains cautious and realizes that the situation can change 

quickly. In support, Vermont has seen a dramatic increase in agency collaboration in recent 

years. The results of this enhanced cohesion has resulted in several published resources for all 

towns to use to guide mitigation efforts and enhance resiliency. With the recent emphasis on 

climate change and subsequent weather-related disasters, the town remains committed to 

aligning with all applicable and logistically feasible recommendations and considerations 

resulting from the work of State agencies.   

  

Issue 1: Climate Change 

 

  

 

In line with the Vtrans mission statement, the town remains committed to:  

¶ Ensure that there are viable alternative routes around vulnerable infrastructure such as 

bridges and roadways. 
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¶  Make safety a critical component in the development, implementation, operation and 

maintenance of the transportation system.  

¶ Develop contingency plans for a wide-variety of climate impacts to be implemented as 

data/information becomes available. 

¶ Utilize information technology to inform stakeholders during times of emergency. 

¶  Educate of the public and other stakeholders on the threats posed by climate change and 

fluvial erosion hazards. 

¶ Increase inspection of infrastructure if warranted by climate change indicators. 

¶ Apply a decision-making framework to incorporate cost-benefit analyses into adaptive 

plans and policy. 

¶ Work to protect essential ecosystem functions that mitigate the risks associated with 

climate change. 

¶ Educate individuals within the agency to use best-practices during recovery periods to 

avoid ecological damage that may further exacerbate risk. 

¶ Recognize the interconnected nature of our built environment with ecological processes.  

¶ Protect the stateôs investment in its transportation system and adapting transportation 

infrastructure to the future impacts of climate change 

 
Sources: 

http://vtransplanning.vermont.gov/sites/aot_policy/files/documents/planning/Climate%20Change%20Adaptation%2

0White%20Paper.pdf 

 

http://www.anr.state.vt.us/anr/climatechange/Pubs/2013.0610.vtanr.NR_CC_Adaptation_Framework_ES.pdf 

 

Issue 2: Fluvial Erosion 
  

  In line with DECôs best practices, the town will work to: 

 

¶ Slowing, Spreading, and Infiltrating Runoff (The State Surface Water Management 

Strategy is found at http://www.watershedmanagement.vt.gov/swms.html and 

http://www.watershedmanagement.vt.gov/stormwater.htm) 

¶ Avoiding and Removing Encroachments.  

http://www.watershedmanagement.vt.gov/rivers/htm/rv_floodhazard.htm 

             http://www.watershedmanagement.vt.gov/rivers/docs/rv_RiverCorridorEasementGuide.pdf 

¶ River and Riparian Management:  DEC has prepared 

a compendium of Standard River Management Principles and Practices to support 

more effective flood recovery implementation; improve the practice of river 

management; 

and codify best river management practices in Vermont. The document compiles 

http://vtransplanning.vermont.gov/sites/aot_policy/files/documents/planning/Climate%20Change%20Adaptation%20White%20Paper.pdf
http://vtransplanning.vermont.gov/sites/aot_policy/files/documents/planning/Climate%20Change%20Adaptation%20White%20Paper.pdf
http://www.anr.state.vt.us/anr/climatechange/Pubs/2013.0610.vtanr.NR_CC_Adaptation_Framework_ES.pdf
http://www.watershedmanagement.vt.gov/swms.html
http://www.watershedmanagement.vt.gov/stormwater.htm
http://www.watershedmanagement.vt.gov/rivers/htm/rv_floodhazard.htm
http://www.watershedmanagement.vt.gov/rivers/docs/rv_RiverCorridorEasementGuide.pdf
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the most current river management practices based on the best available science and 

engineering methods to create consistent practice and language for risk reduction while 

maintaining river and floodplain function. Best practices are established to address 

common flood damages, including: 

 

¶ Erosion of banks adjacent to houses and infrastructure 

¶ Erosion of road embankments 

¶ Channel movement across the river corridor 

¶ River bed down-cutting that destabilizes banks, undermines structure foundations, 

                  exposes utility crossings, and vertically disconnects rivers from adjacent floodplains 

¶ Bridge and culvert failure. 

 
            Source:  http://www.watershedmanagement.vt.gov/permits/htm/pm_streamcrossing.htm  

 

3.1.3 Repetitive Loss Properties 

The town has no repetitive loss properties. 

  

3.2 Non-designated Hazard Areas 

3.2.1 1998 Ice Storm Damage 

Impacts of the January 1998 ice storm in Charleston were minimal in comparison to other areas 

of the state. 

 3.2.2 High Winds and Lightning 

Ridgeline and hilltop homes as well as homes located in the midst of mature forests are the most 

vulnerable to damage from falling trees and tree limbs. High tension line runs along VT RT 105 

and the Vermont Agency of Transportation works to keep limbs trimmed. 

 

 

3.3 Previous FEMA-Declared Natural Disasters, Non-declared Disasters 

and Snow Emergencies 

Since 2007, the town has had $587,000 in road expenses resulting from washouts and flooding. 

Of this amount, $64,000 (10.9%) has been paid for by the town. The remainder has been paid for 

by FEMA and ERAF. In 2010, the town made a significant repair to Dane Hill Road. Beginning 

at Route 105, the first ¾ mile were completely rebuilt. The $78,000 project was paid for by the 

Vermont Department of Public Safety ($35,000), Better Back Roads ($12,000) and a Vermont 

Structures Grant ($27,000) with the remainder paid for by the town. This project was not caused 

by the result of a declared disaster but due to the volume of traffic and impact on the road 

resulting from being on such a steep slope. The resulting repair has substantially protected the 

town from future expenditures associated with minor repairs to this location. Charleston has 

received public assistance funding from FEMA for the following natural disasters: 
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Table 3-1 Town of Charleston, FEMA-declared disasters and snow emergencies, 2005-2014 

Date (FEMA ID#) Type of Event Total Repair Estimates Project Worksheet # 

 DR-1715 Flooding  $61,719.00 30, 31 

 DR-1995 Flooding  $213,712.00 

064, 116, 119, 134, 135, 141, 142, 

156, 162, 173, 174, 223, 308, 378, 

379, 384, 385, 390, 391, 394, 410, 

411 

 DR-4022 Flooding  $187,394.00 
016, 310, 784, 851, 852, 854, 855, 

858, 866 

 DR-4140  Flooding  $76,598.00 0095, 0134, 0135 

 DR-4178 Flooding  $18,851.00 4163 

Sources: Town Records, Project Worksheets, financial report forms and award letters. 

 

The Town of Charleston was reimbursed at a rate of 75 percent by FEMA for the estimated 

repair costs and 12.5% by the state.  Funds provided in response to these natural disasters were 

used for gravel, ditching, road repair and additional secondary costs associated with these 

activities.  

Future Events 

Although estimating the risk of future events is far from an exact science, the Planning Team 

used best available data and best professional judgment to conduct an updated Hazards Risk 

Estimate analysis, which was subsequently reviewed and revised by town officials in 2014.  This 

analysis assigns numerical values to a hazardôs affected area, expected consequences, and 

probability.  This quantification allows direct comparison of very different kinds of hazards and 

their effect on the town, and serves as a method of identifying which hazards hold the greatest 

risk based on prior experience and best available data. The following scoring system was used in 

this assessment. 

Area Impacted, scored from 0-4, rates how much of the municipalityôs developed area would be 

impacted.  

Consequences consists of the sum of estimated damages or severity for four items, each of which 

are scored on a scale of 0-3:  

¶ Health and Safety Consequences 

¶ Property Damage  

¶ Environmental Damage 

¶ Economic Disruption 

Probability of Occurrence (scored 1-5) estimates an anticipated frequency of occurrence. 

To arrive at the overall risk value, the sum of the Area and Consequence ratings was multiplied 

by the Probability rating.  The highest possible risk score is 80. 

3.4.1 Natural Hazards 

According to the updated Hazard and Risk Estimation for Charleston, the following natural 

hazards received the highest risk ratings out of a possible high score of 80: 
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¶ Severe Winter Storm (28)  

¶ Flooding (16) 

¶ Fire (10) 

¶ Wildfire (7) 

While flooding is likely to have a significant impact over a smaller area, severe winter storms 

tend to affect the entire town and are more common, hence the higher rating.  Charleston has 

minimal fluvial erosion hazard areas along stream banks.    

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 Town of Charleston All-Hazards Mitigation Plan          adopted 01/05/2016 35 

Table 3-2 Natural hazards risk estimation matrix, Charleston   

 

 

3.4.2 Technological Hazards 

According to the updated Hazard and Risk Estimation for Charleston, the following 

technological hazards received the highest risk ratings out of a possible high score of 80: 

Power Loss (7)                                      Telecommunications Failure (36) 

Hazardous Materials Incident (7) 
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Charleston is vulnerable to Power Loss and Telecommunications Failure because the population 

is dispersed and repairing utility infrastructure in rural areas can take more time.    

Table 3-3 Technological hazards risk estimation matrix, Charleston  
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3.4.3 Societal Hazards 

According to the updated Hazard and Risk Estimation for Charleston, the following societal 

hazards received the highest risk ratings out of a possible high score of 80: 

¶ Epidemic (4) 

¶ Crime (15) 

The likelihood of an epidemic is difficult to gauge, but its consequences could be severe.  The 

largest organizations in the town (and the ones with the highest populations on any given day) 

would be most susceptible to becoming zones of high attack rates and would look to State Health 

Department recommendations on closure notices. Because of the rural nature of the town, there 

are few societal hazards. 
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Table 3-4 Societal hazards risk estimation matrix, Charleston  

 




























































