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EXECUTIVE SUMMARY

Disasters can happen anytime, anywhere, and any place. They can cause loss of life; damage
buildings and infrastructure; and have devastating economic, social, and environmental
consequences. Nationwide, taxpayers pay billions of dollars annually to help communities,
organizations, businesses, and individuals recover

from disasters. These monies only partially reflect the
true cost of such events because costs incurred by
insurance companies and private entities are not

reimbursed by tax dollars and, as such, are not M i ti g a ti on

included in the overall total. Many natural disasters are

predictable, and much of the damage and costs caused is the thread that
by these events can be reduced or even eliminated. permeates
national
The National Mitigation Framework (NMF) discusses
preparedness.

seven core capabilities related to threats and hazards

e . e - National Mitigation
that entities involved in mitigation must address: 9

Framework, U.S.

» Risk and Disaster Resilience Assessment Department of
Homeland Security, July
* Planning 2013

= Community Resilience

* Public Information and Warning
* Long-term Vulnerability Reduction

= Operational Coordination

The Herkimer County Multi-Jurisdictional Hazard Mitigation Plan (Herkimer HMP) brings
these elements together as a community through the planning process and related
activities and tasks to reduce risks from hazards in the County and all its municipalities.

The hazard mitigation planning process benefits Herkimer County and its communities in
several ways:

» The hazard identification and risk assessment process establishes the foundation for all
hazards and all phases of disaster and emergency management programs:
preparedness, prevention/protection, response, recovery, and mitigation.

= The inclusive planning process builds partnerships by involving agencies,
organizations, citizens, and businesses.

» The process increases education and awareness of threats and hazards, as well as their
impacts, consequences, and risks.

= The plan communicates needs and priorities to State and Federal officials, and positions
the adopting jurisdictions to receive potential financial and technical assistance.

Executive Summary \
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= The plan provides for the most efficient and effective use of resources to address risk

reduction.

= The process provides opportunities to align hazard
risk reduction with other community objectives.

Effective mitigation begins with identifying the threats
and hazards a community faces and determining the
associated vulnerabilities and consequences. Sound
assessment requires risk information based on
credible science, technology, and intelligence validated
by experience. No single threat or hazard exists in
isolation. As an example, a hurricane can lead to
flooding, dam failures, and hazardous materials spills.

Understanding risks makes it possible to develop
strategies and plans to manage them. Managing risks
from threats and hazards requires decision making to
accept, avoid, reduce, or transfer risk. Avoiding and
reducing risks also reduces long-term vulnerability
and builds individual and community resilience.!

This plan is driven by risk, rather than the occurrence
of incidents. By fostering comprehensive risk
considerations, this plan encourages behaviors and
activities that will reduce the future exposure and
vulnerability of the people and communities of
Herkimer County.

Record of Changes

The 2017 Herkimer HMP Hazard Mitigation Working
Group (HMWG) will secure ongoing plan feedback
from jurisdictional representatives, partner agencies,
stakeholders, and the public. The County Hazard
Mitigation Coordinator, who is the Herkimer County
Director of Emergency Management, will record input
in Table ES-1 (shown on the following page)
throughout the current five-year planning cycle. The

Successful mitigation
leads to a more
resilient community in
the face of future
disasters. Resilient
communities
proactively protect
themselves against
hazards, build self-
sufficiency, and
become more
sustainable.
Resilience...involves
technical,
organizational, social,
and economic
dimensions. It is
fostered not only by
government, but also
by individual,
organization, and
business actions.!

Director will also identify sections of the plan to which the input applies. The process of
maintaining and updating the plan is fully outlined in Section 5, Plan Maintenance.

1 National Response Framework, U.S. Department of Homeland Security, July 2013, p. i.
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Table ES-1: Record of Changes

April 19, 2017

Date Source Comments Sections
Example:
9/30/2017 | John Q. Public, Resident Several communities located on the Section 1: Planning

Town of Mohawk

Mohawk River and area creeks have
formed neighborhood-based groups to
provide input on floodplain management
issues. Mr. Public provided the names of
groups and contact information so HMWP
can invite them to planning meetings and

secure their input in the 2022 HMP update.

Process

Jurisdiction Annexes
for communities
where groups have
formed

Executive Summary
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SECTION 1: INTRODUCTION

DMA 2000 Requirements: There are no specific DMA 2000 requirements for the plan introduction and
primary jurisdiction’s profile. The information presented in this section provides an overview of the
Planning Area and establishes context for the sections and information that follow in the plan.

1.1. Purpose

The 2017 Herkimer County Multi-Jurisdictional Hazard Mitigation Plan (Herkimer HMP) was
developed as a new plan for the Planning Area of Herkimer County, New York, and its 30
municipalities. Although the County and its local jurisdictions have a history of significant
efforts in hazard mitigation planning and related activities, previous efforts did not result
in the creation of a FEMA-approved plan.

The purpose of this plan is to guide hazard mitigation activities to protect the county’s
residents, property, and economy from the effects of future hazard events. This plan
demonstrates the community’s commitment to reducing hazard risk and is a tool to help
decision-makers direct mitigation activities and resources.

The plan allows Herkimer County and participating jurisdictions to access mitigation
resources that are only available to communities with an approved plan. The plan is an
eligibility requirement for certain FEMA Hazard Mitigation Assistance programs. These
include the Hazard Mitigation Grant Program (HMGP), Pre-Disaster Mitigation (PDM)
Program, and Flood Mitigation Assistance (FMA) Program. Having the Herkimer HMP may
help communities earn credits for the Community Rating System (CRS). CRS is a voluntary
program of the National Flood Insurance Program (NFIP) that offers lower flood insurance
premiums in return for a community’s higher standard of floodplain management.

1.2. Background and Scope

The hazard mitigation planning process includes several steps: identifying hazards;
assessing hazard impacts; establishing mitigation goals; and developing and ranking
mitigation strategies. The process produces a comprehensive strategy to reduce or
eliminate disaster-related damage, loss of life, and affects to the environment and the
economy. In August 2016, Herkimer County and its municipalities, in collaboration with the
New York State Division of Homeland Security and Emergency Services (NYS DHSES), re-
launched a planning effort to develop the Herkimer HMP.

The Herkimer HMP covers all communities within Herkimer County, henceforth known as
the “Planning Area.” For this plan, Herkimer County and each municipality is considered a
“local jurisdiction,” for a total of 31 jurisdictions in the Planning Area. While ongoing effort
was made to enlist the participation of all jurisdictions, eleven communities with limited
staff and resources were unable to participate during the allowable timeframe. The
following 20 jurisdictions participated at different stages of the planning process.

SECTION 1: Introduction 1-1
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Jurisdictions denoted with an asterisk (*) are “adopting jurisdictions”? seeking approval of
the plan:

= Herkimer County* » Herkimer (Village)* Norway (Town)
= Dolgeville (Village)* [lion (Village)* = Ohio (Town)

» Fairfield (Town)* » Litchfield (Town)
Little Falls (City)*
Little Falls (Town)*
Manheim (Town)*

Mohawk (Village)*

Russia (Town)

* Frankfort (Town)*
» Frankfort (Village)*

» German Flatts (Town)*

Salisbury (Town)
Webb (Town)
Winfield (Town)

= Herkimer (Town)*

This plan meets the requirements of the Disaster Mitigation Act of 2000 (Public Law 106-
390) and the implementing regulations set forth within 44 CFR §201.6 (hereafter collectively
referred to as DMA 2000). While the act emphasized the need for mitigation plans and more
coordinated mitigation planning and implementation, the regulations set standards that
Local Hazard Mitigation Plans (LHMPs) must meet for local jurisdictions to be eligible for
certain federal disaster assistance and hazard mitigation funding under the Robert T.
Stafford Disaster Relief and Emergency Act (Public Law 93-288). The Herkimer County
planning effort also meets the Hazard Mitigation Planning Standards (updated 2017)
established by NYS DHSES. These regulations impose additional requirements for any hazard
mitigation plan developed with funds administered by NYS DHSES.

1.3. Plan Organization

The Herkimer HMP is organized as outlined below to align with DMA 2000 planning
requirements and the FEMA Plan Review Tool:

= Base Plan
e Section 1: Introduction and County Profile
e Section 2: Planning Process
e Section 3: Hazard Identification and Risk Assessment
e Section 4: Mitigation Strategy
e Section 5: Plan Maintenance
e Section 6: Plan Adoption
* Jurisdiction Annexes

e Annexes 1 - 31 (individual annexes for all jurisdictions in the Planning Area)

1 Section 2.3, Base Plan provides the definitions of “participating” and “adopting” jurisdictions.

1-2 SECTION 1: Introduction
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Base Plan

The six sections of the Base Plan contain documentation that meets DMA 2000
requirements. Some sections include appendices that provide supporting data, background
information, or references.

Jurisdictional Annexes

A separate annex containing community-specific information was developed for each
participating jurisdiction. Annexes contain a detailed assessment of the jurisdiction’s
unique risks, vulnerabilities, and mitigation strategy to reduce loss. Each annex can be
maintained by the jurisdiction as a stand-alone component of the Herkimer HMP and
includes the following information, if available:

* Community profile summarizing governing structure, geography and climate, history,
economy, and population

» Hazard information about location, extent (magnitude and severity), previous
occurrences, probability of future occurrence, impacts and consequences, and risk
assessment

» Hazard map(s) scaled to the jurisdiction

= Vulnerable populations, and number and value of buildings, critical facilities, and other
community assets located in special hazard areas

= (Capability Assessment
= Mitigation Actions and Action Plan for Implementation
= Plan Maintenance

= Plan Adoption

Jurisdiction-specific data for all jurisdictions was “rolled-up” into comprehensive
summaries in each section of the Base Plan. Differences between jurisdictions are discussed
when the risk or need of a specific community differs from the countywide assessment.

1.4. Herkimer County Profile

This section provides a countywide profile. Each municipal annex contains jurisdiction-
specific information in a similar format.

Herkimer County is in central New York State, northwest of Albany and east of Syracuse
(see Figure 1-1). The northern part of the county is in Adirondack Park, which is sparsely
populated and largely under the jurisdiction of the Adirondack Park Agency (APA). Large
segments are forested and crossed by creeks and streams that flow toward the Mohawk
River Valley and into the Mohawk River, which flows across the southern portion of the
county. Areas bordering or located near the Mohawk River and its tributaries are the most
densely populated. Figure 1-1, Table 1-a, and Table 1-b provide geographic, historical,
demographic, economic, and other details about Herkimer County and its municipalities.

SECTION 1: Introduction 1-3
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Figure 1-1: Location of Herkimer County within the State of New York

Source: ESRI
Herkimer County comprises 30 incorporated municipalities, each with a local governing
body. These include one city, 19 towns, and 10 villages:

Table 1-a: Municipalities in Herkimer County

City e Manheim Villages
o Little Falls e Newport e Cold Brook
Towns e Norway e Dolgeville
e Columbia e Ohio e Frankfort
e Danube e Russia e Herkimer
e Fairfield e Salisbury e llion
e Frankfort e Schuyler e Middleville
e German Flatts e Stark e Mohawk
e Herkimer e Warren e Newport
e Litchfield e Webb e Poland
e Little Falls e Winfield e West Winfield

Table 1-b: Herkimer County Facts

Herkimer County Facts

County Seat Village of Herkimer
Population 64,519 (2010 U.S. Census)
Population Density 45.7 per square mile
Unemployment Rate 5.2% (September 2015)
Land Area 1,458 square miles
Inland Water 46 square miles
Municipalities 30

1-4 SECTION 1: Introduction
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Herkimer County Facts

* Number of Cities 1
* Number of Towns 19
* Number of Villages 10
County-maintained Local Roads 578.31 miles
Number of Hospitals 1
Number of Colleges and Universities 2
. . 2,704 feet (unnamed peak in West
Highest Elevation Canada Creek State Wilderness Area)
Watersheds 5
Adirondack Park Agency

Largest Land Owner/Manager (approximately 60% of county land
area is within the Park)

Largest City Town of German Flatts
Largest Lake Stillwater Reservoir
Largest Waterway Mohawk River/Erie Canal

History

The land area that is now Herkimer County was part
of the original Albany County when counties were
first established in New York State in 1683. The
counties were reorganized between 1766 and 1791
during subsequent geographical realignment.
Herkimer County, the longest in the state, assumed

its present form in 1817.

Early in its history, the natural environment
supported the county’s population growth and
economy. Forests in the northern region provided
wood products and recreational opportunities in
the Adirondack Mountains, while the southern

“Frankfort Fire,
Feb. 14, 1912”

(Source: Postcard being sold
on EBay 10/31/16)

e, B i :
“Flood Debris — Manning,
Herkimer County, March

2, 1910 Flood”
(Source: Postcard being sold
on EBay 10/31/16)

creeks and
river valleys
sustained industry and agriculture, especially
dairying. The Mohawk River and Erie Canal offered
efficient transportation routes for passengers and
trade. These, combined with a growing railroad
network, created recreational opportunities and later
contributed to the tourism economy. This trend was
supported by the creation of Adirondack Park in 1892.

The Erie Canal, proposed in 1808 and completed in
1825, contributed to the development of communities
in the Mohawk Valley and provided the means to
transport goods from the east coast to inland markets

SECTION 1: Introduction
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via Lake Erie and other inland waterways. Industries, such as Remington Arms, the oldest
industry in Herkimer County, continue to play a major economic role and provide many
jobs. Local firms have for 200 years produced rifles, typewriters, farm equipment,
furniture, textiles, shoes, data records, bicycles, nutcrackers, paper, and dairying
equipment. The growing economy drew immigrants from throughout Europe to work in
industry and agriculture, thereby building a diverse local culture.?

The natural hazards affecting Herkimer County are well documented. Newcomers to the
region settled along the waterways crisscrossing the land. As a consequence, the county
and its municipalities have been repeated affected by flooding that caused loss of life and
property damage. Previous occurrences of flooding and other natural disasters are
documented in Section 3: Hazard Identification and Risk Assessment and the
Jurisdictional Annexes.

Geography and Climate

The land in Herkimer County generally slopes from north to south. The highest point
(2,704 feet) is atop an unnamed peak in the West Canada Creek State Wilderness Area. The
lowest elevation (303 feet) is near the Mohawk River. The average elevation is 1,480 feet.

The topography of the Planning Area causes slight variations in the general climate
conditions from the northern region to the southern region. The average range of

temperatures, precipitation, snowfall, and windspeed are described in the following tables.

Average Temperatures in the Planning Area

Minimum 1°F to 11°F (Feb. - March)
Maximum 75°F to 83°F (July - Aug.)
Average Precipitation in the Planning Area
Minimum 2.5 inches (Feb.)
Maximum 4.5 inches (Sept.)

Average Snowfall in the Planning Area
Dec.-Jan. (peak) 24 inches

Average Windspeed in the Planning Area
Minimum 7.5 mph (Aug.)
Maximum 10.8 mph (March)

The three maps that follow provide a visual overview of the county’s elevation (Figure
1-2), land cover (Figure 1-3), and major waterways (Figure 1-4).

2 Source: Herkimer County Historical Society
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Figure 1-2: Elevation Map of Herkimer County

Elevation
-High: 2,704 ft

" Low: 303 ft

(MIEM. A

L I ] Miles
0] & 10 15 20

Source: U.S. Geological Survey
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Figure 1-3: Land Cover of Herkimer County

NLCD Land Cover Classification Legend

B 11 Open Water

| |12 Perennial Ice/ Snow

[ 121 Developed, Open Space

[ 122 Developed, Low Intensity
B 23 Developed, Medium Intensity
I 24 Developed, High Intensity

[ 131 Barren Land (Rock/Sand/Clay)
I 41 Deciduous Forest

I 42 Evergreen Forest

[ ] 43 Mixed Forest

[ 51 Dwarf Scrub*

[ 152 Shrub/Scrub

[ 171 Grassland/Herbaceous

[ 172 Sedge/Herbaceous*

[ 173 Lichens*

[ 174 Moss*

[ 181 Pasture/Hay

I 82 Cultivated Crops

[ 190 Woody Wetlands

[ 95 Emergent Herbaceous Wetlands

* Alaska only

(MIEM. A

L I ] Miles
0] < 10 15 20

Source: National Land Cover Database
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Figure 1-4: Major Waterways in Herkimer County

Stillwater Reservoir
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Source: New York State GIS Clearinghouse
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Transportation

Herkimer County is mainly accessible by road, including the New York State Thruway
(Interstate 90), which generally parallels the Mohawk River in the southern portion of the
county. State roads (5, 5, 8, 28, 29,51, 167, 168, 169, 170, 171) connect communities
within the county and adjacent jurisdictions. The Herkimer County Highway System
consists of 578.31 miles of roads and 66 bridges (three co-owned with Fulton and Oneida
Counties). The 2014 operations budget for maintenance of county roads and bridges
exceeded $3.7 million.® (Note: State owned/maintained roads are not included in this figure.)

The Erie Canal is a cornerstone of the local transportation network. Managed by the New
York State Canal Corporation,* this navigable waterway carries recreational and
commercial traffic and connects Lake Erie at the western terminus to the Hudson River, the
eastern terminus of the canal. It is 524 miles long and incudes 36 locks, two of which are in
Herkimer County. Rail lines run east to west and carry freight and passengers across the
southern portion of the county. Data summarizing the annual number of passengers and
freight tonnage that passes through the county is not readily available, but the Association
of American Railroads estimated that in 2010 freight carload tons originating in New York
totaled about 7.5 million tons. Carloads transport chemicals, waste, scrap, nonmetallic
minerals, food, coal, and other products. Twenty-two million tons of freight terminated in
New York.

In addition to routine passenger and freight rail
services, the Remson-Lake Placid Travel Corridor,
traversing the Town of Webb, is a dormant railroad
right-of-way owned by the State of New York. This line
is currently not in use but conceptual plans have
examined the feasibility of re-instituting limited service
in combination with a trail system.

Economy, Tourism and Tax Base

Herkimer County’s natural environment provides a base for year-round and seasonal
attractions such as golf, hiking, boating, fishing, hunting, biking, camping, skiing,
snowboarding, snowmobiling, and others. The Erie Canal, which joins the Mohawk River
for much of its course through Herkimer County, serves as a transportation corridor for
commercial boats and is widely used for cruises and water sports.

Business, Industry and Government

Munitions company Remington Arms, founded in 1816 in the village of Ilion, is one of the
largest businesses in Herkimer County. Major industries are listed in Table 1-c.

3 “Annual Report 2015”, Herkimer County Department of Highways

4 The New York Canal Corporation was absorbed by the New York Power Authority in early 2017.

5 Photo: "Erie Canal, Ilion, N.Y." (202,666 -- Valentine & Sons' Publishing Co., New York) -- Postcard;
postmarked Sep. 3, 1908.; available at: http://www.eriecanal.org/eastcentral-1.html#Mohawk

1-10 SECTION 1: Introduction
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Table 1-c: Summary of Values of Economic Sectors in Herkimer County (2010 Census)

Business/Industry Number of Employment Total Payroll
Firms

All Business/Industry 1,274 16,276 $516,321,600
TOTAL PRIVATE: 1,157 11,917 $361,563,994
Natural Resources, Mining & 161 656 $29,071,908
Construction

Manufacturing 56 2,446 $104,052,468
Trade, Transportation & Utilities 271 2,918 $88,452,089
Information 21 126 $5,544,197
Financial Activities 83 396 $13,111,076
Professional & Business Services 119 610 $21,243,350
Private Educational & Health 132 2,383 $63,433,660
Services

Leisure & Hospitality 186 1,832 26,144,984
Other Services 125 548 $10,433,963
Unclassified 21 5 $76,229
TOTAL GOVERNMENT 117 4,359 $154,757,606
Federal 20 106 $5,196,739
State 7 197 $12,416,070
Local (includes Public Schools) 90 4,056 $137,144,797

Source: NYS Department of Labor, Research and Statistics Division, 2011

There are 1,247 firms in Herkimer County, including private sector and government employers
(Table 1-c). They employ 16,276 people and manage a payroll of $516,321,600. Government
agencies (federal, state, and local) provide the largest payroll ($154,757,606) and the
largest number of jobs (4,056). The Trade, Transportation & Utilities sector includes the
largest number of firms (271).

Agriculture

Farming is an important segment of economy, culture, and way of life. According to New
York State Agricultural Statistics (based on the 2010 U.S. Census), there were 675 farms
and 136,600 farmed acres, accounting for 14% of the total land area in the county. The
dominant agricultural activity is dairy farming. Agricultural lands are primarily located in
the southern Herkimer County. Approximately 41% of the total acreage of lands south of
the Adirondack Park is farmland (see Figure 1-5).6

6 NYS Agricultural Statistics, 2010.
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Figure 1-5: Agricultural Uses in Herkimer County, by Type

® Farms
@ Meat Production Facilities

C3 Hay/Pasture
“ Cultivated Crops
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Source: National Land Cover Database; HSIP
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Table 1-d depicts the change in number and size of farms between 2000 and 2010.

Table 1-d: Comparison of Number of Farms and Acreage in Farming, Herkimer County,

2000 - 2010
2000 2010
Number of Farms 710 675
Total Farmland Acreage 154,200 acres 136,600 acres
Average Farm Size 217 acres 243 acres

Source: 2000 and 2010 NYS Agricultural Statistics

In 2007, milk and other dairy products generated the top sales by commodity group for
county agriculture, totaling over $47.5 million.” In recent years, the depressed economy
and higher cost for producing milk and other dairy products has caused a steep decline in
revenues. The vulnerability of each economic sector depends on the type of hazard,
location, extent, severity, and duration. Typical economic vulnerabilities include property
loss, business loss (direct and indirect) and loss of employees.

Education

Approximately 89% of county residents age 25 of older graduated from high school or have
some college education; 22.4% have a bachelor’s degree or higher.8 Public and private
schools provide education from pre-school through high school, but the local college is a
regional attraction. Herkimer County Community College (HCCC) provides a substantial
educational opportunity and an economic boost to the county. HCCC, unique among
community colleges, offers on-campus housing and is one of the largest residential
community colleges in the country. The student population includes residents from 30
states and 20 countries. The local economic impact of the college and its programs is
estimated at more than $75 million annually.®

Government Structure

Counties are the primary government administrative division of New York. While originally
created as subdivisions of the state meant to carry out state functions, counties are now
considered municipal corporations with the power and fiscal capacity to provide an array
of local government services. These include law enforcement and public safety, social and
health services, and education. Herkimer County is one of 62 counties in New York State
and one of 19 operating under a county charter that affords greater home rule powers. The
Village of Herkimer is the county seat.

Additional information about Herkimer County and the services it provides is described in
Annex 1.

72007 Census of Agriculture County Profile
8 Ibid.
9 American Community Survey, 2015, U.S. Census
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Municipal Units of Government

All land within Herkimer County is incorporated as a city, town, or village. Table 1-e
defines each of these entities.

Unit of
Government

City

Table 1-e: Municipal Units of Government in New York State

Definition
A highly autonomous incorporated area contained within one county and
providing most services to its residents.
Has the highest degree of home rule and taxing jurisdiction over residents.
Differs from a village in that cities are organized and governed according to their
charters, while most villages are subject to a uniform statewide Village Law.
A City is neither part of nor subordinate to a town.
Some cities are surrounded by a town, typically of the same name.
There is no minimum population or land area requirement to become a city.

Town

A municipal corporation that is the major division of each county (excluding the
five counties that comprise New York City), similar to townships in other states.
Governed by a Town Board comprised of one elected supervisor and a specified
number of elected council persons, ranging in number from two to six. The Town
Board serves as the legislative branch.

Provides or arranges for the primary functions of local government, which vary widely.
May vary in size and population, and contain one or more villages, and several
hamlets and communities.

Village | =

An incorporated area with clearly defined legal boundaries, and less autonomy
than a City.

Part of a Town (or Towns), with residents who pay taxes to and receive services
from the Town, as well as from the Village.

Some Villages provide their own police and other municipal services.

Services not provided by the Village are provided by the Town or Towns
containing the Village.

The legislature of a Village is the Board of Trustees, composed of a mayor and
(usually) four trustees.

Most Villages are subject to a uniform statewide Village law.

Must have at least 500 inhabitants and not be part of an existing City or Village to
incorporate.

Can be no more than five square miles in area unless its boundaries are
coterminous with a school, fire, improvement, or another district or the entire
town.

Source: Local Government Handbook, New York Department of State, 2009

While all land within county borders is incorporated as a city, town, or village, Herkimer
County was considered a jurisdiction during the mitigation planning process.
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Figure 1-6: Herkimer County and its Municipalities (City, Towns, and Villages)
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Population/Demographics

Table 1-f provides a summary of the population, number of households, per capita income
and median age for each jurisdiction in the Planning Area.

Table 1-f: Herkimer County Demographics, by Jurisdiction

POPULATION
CITY/VILLAGE/ TOWN 1:%‘;‘;%‘:::&';’ _ois ) HOUSEHOLDS PE]E ggnll’lll::rA Milzlém
Herkimer County 64,519 63,100 26,324 $23,123 42.1
Cold Brook (Village) 329 322 151 $19,281 40.6
Columbia (Town) 1,580 1,557 678 $23,235 43.7
Danube (Town) 1,039 1,025 461 $18,178 38.5
Dolgeville (Village) 2,206 2,005 982 $21,035 40.6
Fairfield (Town) 1,627 1,573 695 $27,241 43.8
Frankfort (Town) 7,636 7,470 3,288 $23,891 42.4
Frankfort (Village) 2,598 2,507 1,097 $19,633 36.6
German Flatts (Town) 13,258 12,844 5,869 $21,966 38.6
Herkimer (Town) 10,175 9,901 4,572 $20,738 42.1
Herkimer (Village) 7,743 7,519 3,551 $18,385 40.3
Ilion (Village) 8,053 7,926 3,563 $21,819 38.1
Litchfield (Town) 1,513 1,499 758 $31,546 42.0
Little Falls (City) 4,946 4,787 2,808 $23,712 44.7
Little Falls (Town) 1,587 1,538 700 $26,130 44.3
Manheim (Town) 3,334 3,246 1,546 $21,135 41.3
Middleville (Village) 512 501 239 $23,316 44.9
Mohawk (Village) 2,731 2,628 1,244 $18,396 37.4
Newport (Town) 2,302 2,279 973 $23,872 40.6
Newport (Village) 640 620 256 $22,390 41.3
Norway (Town) 762 776 383 $23,071 46.5
Ohio (Town) 1,002 1,003 982 $23,071 46.5
Poland (Village) 508 500 190 $27,805 38.0
Russia (Town) 2,587 2,555 1,422 $22,737 42.1
Salisbury (Town) 1,958 1,923 930 $19,066 40.3
Schuyler (Town) 3,420 3,413 1,469 $22,801 45.5
Stark (Town) 757 741 352 $22,873 43.1
Warren (Town) 1,143 1,129 551 $19,250 40.5
Webb (Town) 1,807 1,815 845 $30,235 51.8
West Winfield (Village) 826 882 391 $23,926 40.4
Winfield (Town) 2,086 2,100 822 $25,702 44.9

Source: U.S. Census 2010

According to 2015 estimates, the total population in Herkimer County has declined by
slightly more than two percent since the 2010 census.
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Figure 1-7 illustrates the population density of the Planning Area. The most densely
populated areas are generally located on and around the county’s waterways.

Figure 1-7: Population Density in Herkimer County
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Figure 1-8 depicts the change in number of residents by jurisdiction between 2000 and
2010. The greatest decreases in population during this period were in the City of Little
Falls, the Town of German Flatts and the Village of Ilion. The largest increases during the
same period were seen in the Town of Frankfort, Town of Herkimer, Village of Herkimer
and the Town of Manheim.

Figure 1-8: Population Change in Herkimer County, by Jurisdiction (2000-2010)
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Population Trends and Future Population Growth

As seen in Figure 1-9, the long-term county population trend showed a slight overall
increase between 1940 and 2010. While some municipal populations increased between
2000 and 2010, population projections depicted here indicate a gradual decline in total
county population to just over 52,000 by 2040. This represents a 19% decline from the
2010 census.

Figure 1-9: Herkimer County Population Trends and Projections (1940 - 2040)
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Source: 1940-2010 Decennial Census and projections by Cornell Program on Applied Demographics (2013)

While the overall population trend indicates a projected decrease of the county’s total
population by 2040, the age demographic is projected to shift significantly in the next 30
years. The median age, which dropped slightly between 1950 and 1970, has since been
climbing, rising from 31.1 years in 1970 to 42.1 years in 2010.10 In general, the county’s
older population groups have increased at a faster pace than younger age groups. Table
1-g shows projections for ages 60 and over for the years 2010 to 2040, by age group. The
number of adults over the age of 60 is expected to increase by 34.5% during this period.

10 U.S. Census Bureau, 1970 - 2010 Censuses
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Table 1-g: Demographic Projections for the Herkimer County Elderly Population, 2010-

2040

2010 2015 2020 2025 | 2030 2035 2040
Ages 60 & Over 14,333 | 15,844 | 17,596 | 29,338 | 19,643 | 19,553 | 19,272
Ages 65 & Older 10,289 | 11,458 | 12,933 | 14,543 | 15,941 16,155 | 15,807
Ages 75 & Older 4,867 | 4,830 | 5,289 | 6,224 | 7,253 | 8,277 | 9,026
Ages 85 & Older 1,588 | 1,603 | 1,529 | 1,547 | 1,738 | 2,130 | 2,459
Ages 60-74 9,466 | 11,014 | 12,307 | 13,004 | 12,390 | 11,276 | 10,246
Ages 75-84 3,279 | 3,227 | 3,760 | 4,677 | 5515 | 6,147 | 6,567

Source: New York State Office for the Aged, County Data Book 2011

The shift in the elderly population, considered especially vulnerable to hazards and their
impacts, may increase the need for services and assistance before, during, and after a
disaster.

An additional consideration for future population growth is the number of county residents
residing inside Adirondack Park within the geographic boundaries of Herkimer County.
The 2010 Census reported the county “in-park” population as approximately 3,651. There
was a very slight increase (0.5%) in population growth within the Park boundaries in
Herkimer County between 2000 and 2010. This includes a decline of 5.5% in the Town of
Webb and an increase of 8.7% in the Town of Ohio.

Special Populations at Risk

Certain population groups are generally more susceptible to the impacts of disasters.
People with disabilities or medical conditions, who are normally stable day-to-day, may
become susceptible to changes in accommodations, temperature, diet, and stress level.
Children under the age of 5 and adults age 65 and over may require additional assistance
during a hazard event and during the recovery from the event. This would be especially
true if the event has widespread impacts to community systems and services, such as
housing, electricity, water, medical care, and transportation. Figure 1-10 shows the
demographic represented by these two age groups. The highest numbers of vulnerable
residents are in the City of Little Falls and the Town of Herkimer. While the population of
children under the age of five has decreased more than 42% since 1950, the population of
adults age 65 and older has increased nearly 60%.

Jurisdictional Annexes provide additional details about population trends.
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Figure 1-10: Vulnerable Populations by Age (<5 and 65+), by Jurisdiction
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Natural Environment

The environment and natural resources of the
Planning Area are a primary benefit for the

county’s residents and visitors. Assets include 5 1000848
threatened and endangered species, forests, - " 5
waterways, wetlands, and other environmentally
sensitive areas.

Erie Canal

The Erie Canalway National Heritage Corridor is - H E R KI M E R
made up of geology, soils, and landforms shaped by

construction of the canals almost 200 years ago. c 0 U NTY \

The segment of the canal that traverses the
Planning Area includes approximately 40 percent
of New York State’s freshwater resources and drains nearly half of the state’s total area.11
Vegetation within the corridor includes hardwood forests, wetlands, bogs, agricultural
fields, and orchards. The plentiful waters support habitats for fish, waterfowl, and forest
animals, including many threatened and endangered species.

The canal’s original construction necessitated the loss of forest acreage to create the canal
and its towpath, but it also allowed the growth of farming, industry, and cities that further
altered the land. The canal channel has changed over the years, allowing some segments to
revert to their natural state.

Natural geological features were incorporated into the canal route, including “potholes”
found on Moss Island in Little Falls, near Lock E17. Potholes were formed by rock layers
eroded by floodwater released by melting snow or ice, including glacial ice, which scoured
one hole measuring 20 feet wide and 8 feet deep.

Adirondack Park

The Adirondack Park State Land is a unique natural resource, established in 1892 to
encompass both private lands and the Forest Preserve created by an act of the Legislature
in 1885. State lands are further protected by the Adirondack Park State Land Master Plan,
February 2014, which prescribes low-impact uses within the park lands. Most Park land
located within Herkimer County is forested. Figure 1-11 displays the state lands within
Herkimer County that are protected state forest, forest preserve, wildlife management
areas, and conservation easements.

11 http://www.eriecanalway.org
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Figure 1-11: Forested Land Map, Adirondack State Lands in Herkimer County
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http:

www.dec.ny.gov/outdoor/56067.html

The Adirondack Park Agency (APA) controls state lands in this region. The two largest land
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use categories among park acreage are designated as wild forest (37.14%) and wilderness
(24.12%).12 Another 19.03% is allocated for resource management use. Land elevations
within park boundaries vary considerably, ranging from 82 feet to 5,338 feet. Approximately
5.7% of the county population lives in the Park.

Figure 1-12: Adirondack Park Land Elevation within Herkimer County
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Source: http://apa.ny.gov/gis/images/county/HerkimerElevation.jpg

12 2009 APA Geographic Information System, average statistics
http://apa.ny.gov/gis/CountyStatResults.cfm?countySelect=HERKIMER&coSubmit=Go
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The existence of natural resources is factored into the benefit/cost analysis of future
projects. Such resources may be used to leverage funding for mitigation projects with the
dual objective of promoting mitigation goals while supporting sensitive natural resources.
For instance, protecting wetland areas also protects sensitive habitats and reduces the
force and storage of floodwaters.

Special Features and Considerations

Herkimer County’s unique topography and location greatly enhance its ecological
character. Between the Mohawk River Valley at the south end and the Adirondack
Mountains to the north lies a diverse mixture of geography, geology, and biology. The
terrain ranges from wetlands and rolling hills to steep mountains. In general, water drains
from the northern areas into numerous watersheds moving south into the Mohawk River.
Waterways south of the river generally drain northwards into the river.

Figure 1-13: Major Drainage Basins in Herkimer County
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Floodplains and areas of riparian habitat along the rivers and streams in the county provide
locations for groundwater recharge and stormwater management. Detailed maps of
floodplains within specific municipalities can be found in the Jurisdiction Annexes.

Figure 1-14: Floodplains in Herkimer County
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Cultural and Historical Assets

Cultural assets are associated with the beliefs, customs, arts, etc., of a society, group, place,
or time. Historical assets include structures, properties, collections, and artifacts
recognized for their historical significance and may or may not be listed on state and/or
federal registers as “historic sites”. Herkimer County includes a large stock of historically
significant homes, public buildings, and landmarks. Information was collected from the
following sources to inventory these resources:

= The New York State and National Registers of Historic Places: The official list of
buildings, structures, districts, objects and sites significant in the history, architecture,
archaeology, engineering, and culture of New York and the nation

= The New York State Historic Preservation Office, Cultural Resource Information
System (CRIS): Online lists of the State’s historic and cultural resource databases

Data collected shows that there are 66 structures and/or sites Herkimer County listed in
the CRIS database, 45 of which are listed on the National Register of Historic Places.
Appendix 1 provides a countywide inventory of historic structures. Jurisdictional Annexes
include information about jurisdiction-specific community assets.

Table 1-h: Number of National Register Historic Sites in Herkimer County, by
Jurisdiction

Number of
Resources/Sites
Cold Brook (Village) 1
Danube (Town)
Dolgeville (Village)
Fairfield (Town)
Frankfort (Village)
German Flatts (Town)
Herkimer (Village)
Herkimer (Town)
[lion (Village)

Little Falls (City)
Manheim (Town)
Newport (Village)
Norway (Town)
Russia (Town)
Salisbury (Town)
Warren (Town)
Webb (Town)
TOTAL

Jurisdiction

NWWRRARNDARUIR RO U

S
3
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Figure 1-15: Historic Properties in Herkimer County
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The National Environmental Policy Act (NEPA) states that any property over 50 years of

age is considered a historic resource and is potentially eligible for listing in the National
Register. Should a property be altered, or if it has been altered as the result of a major

federal action, the property must undergo an environmental review under the guidelines
set forth by Section 14.09 of the New York State Historic Preservation Act and NEPA. If a

project is in or near a New York State Parkland, additional environmental review under the

New York Environmental Conservation Law, Article 8, is required. Structural mitigation
projects are considered alterations under this regulation.
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Future Growth and Development Trends

Many communities along the Mohawk River and its tributaries are built-out, meaning no
significant land parcels are available for development. These jurisdictions typically
authorize fewer than five new building permits a year, primarily for “infill building,” new
construction on individual parcels within already developed areas. This trend is not
expected to change. Much of the Planning Area’s northern region is controlled by the State
Land Master Plan in the Adirondack Park, which rigidly controls development that could
impact the Park’s sensitive environmental land and recreational uses.

Current county and municipal land use and zoning policies and practices do not suggest a high
potential for residential development in the future. Since 1970, the total number of housing
units increased by 27% from 24,464 to 33,381. This is consistent with the slow increase in
countywide population. The population is expected to enter a period of decline from 2010 to
2040, thereby reducing housing demand and development pressures. Planned industrial
development is possible on open lands adjacent to several Mohawk Valley communities:13

= Frankfort 5S North Business Park
e 36 acres within the Village of Frankfort, adjacent to NYS Route 5S

=  Frankfort 5S South Business Park

e 200 acres in the Town of Frankfort; designated “Build Now-NY Shovel Ready”
site; water and sewer infrastructure complete.

=  Manheim Business Park

e 30-acre site outside the Village of Dolgeville. Owned by the Herkimer County
Industrial Development Agency

= Schuyler Business Park

e 99 acres in the Town of Schuyler located on Route 5; designated “Build Now-NY
Shovel Ready” site; water, electric, gas, and fiber-optic availability.

= West Frankfort Industrial Park
e Town of Frankfort acreage; water, sewer, natural gas, and electric service complete.

Several communities are also participating in, or are applying to participate in, the Brownfield
Opportunity Areas Program. The Town and Village of Frankfort received “pre-nomination
study” funding in 2011 for to redevelop a 470-acre property that includes several brownfield
and vacant sites located near Main Street and the Mohawk River. In November 2016, the
Herkimer County Industrial Development Agency announced its application for funding to
evaluate several brownfield sites in the villages of Herkimer and Ilion.

Future growth and development will be monitored and evaluated in the next planning cycle
to consider whether the there is a change in level of hazard-related risk. Monitoring will
also enable the communities to identify development-related mitigation opportunities.

13 Herkimer County Industrial Development Agency website, 7/6/16. Available at
http://www.herkimercountyida.org/business-parks
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SECTION 2: PLANNING PROCESS

Requirements:

= §201.6(c) (2) (1) - [The] plan documents the planning process, including how it was prepared
and who was involved in the process for each jurisdiction.

= §201.6(b)(2) - [The] plan documents an opportunity for neighboring communities, local and
regional agencies involved in hazard mitigation activities, agencies that have the authority to
regulate development as well as other interests to be involved in the planning process.

= §201.6(b) (1) - [The] plan documents how the public was involved in the planning process during
the drafting stage.

= §201.6(b) (3) - [The] plan describes the review and incorporation of existing plans, studies,
reports, and technical information. [Also addressed in Section 4.4: Mitigation Strategy.]

2.1. Background

The Herkimer County Multi-Jurisdictional Hazard Mitigation Plan (Herkimer HMP) is a new
plan, although hazard mitigation planning is not new to Herkimer County and its
jurisdictions. Two previous planning initiatives were conducted, the first between 2008
and 2010, and again between 2014 and 2015 (hereafter referred to as the 2010 HMP Draft
and the 2015 HMP Draft, respectively). Requirements for local hazard mitigation planning
as defined in the Disaster Mitigation Act of 2000 provided the framework for both planning
efforts. Significant progress was made in identifying and profiling hazards, conducting
capabilities assessments, inventorying community assets, quantifying risk, and defining a
comprehensive mitigation strategy, but neither effort resulted in an approved plan.

In Spring 2016, four municipalities within the County were awarded funding by the Federal
Emergency Management Agency’s (FEMA) Hazard Mitigation Grant Program (HMGP) to
acquire and demolish flood prone properties. FEMA granted the County and its
municipalities an extraordinary circumstance exception to the local mitigation planning
requirement, allowing twelve months to complete and adopt a FEMA approved mitigation
plan. The current planning process was initiated with the County in July 2016. Led by the
New York State Division of Homeland Security and Emergency Services (NYS DHSES), with
funding awarded through the HMGP, contractors Adjusters International and IEM, Inc.
were tasked with facilitating the planning process and developing the plan in cooperation
with the County and its 30 local jurisdictions.

A review of the previous planning efforts revealed success in several areas:

» Developing a mitigation planning organization with broad representation from
multiple jurisdictions, local officials, key stakeholders, regional and state agencies,
civic groups, non-governmental agencies, the private sector, and the public.

» Gathering and analyzing hazard data to determine the hazards of greatest concern.

= Assembling a comprehensive list of proposed mitigation actions.
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Elements of previous planning efforts were incorporated into the current planning process
including previously identified hazards of highest concern and mitigation actions. Actions
identified in the 2015 HMP Draft were reviewed to see which had been completed, were no
longer feasible, or remain priorities for inclusion in the 2017 Herkimer HMP. Each section of
this plan describes how earlier efforts were incorporated into the current planning process.
The latest planning process was built on teamwork to ensure jurisdiction-wide involvement
in developing all components of the plan. Representatives from jurisdictions and partner
agencies collected gathered data and critical information that was later analyzed and
validated by the entire planning team. This allowed the group to identify the greatest
opportunities to minimize losses by addressing the most frequent hazards; building support
and “ownership” of the strategy and its identified activities; and developing a strategy that
promotes long-term risk reduction.

2.2. Planning Process

The Herkimer HMP planning process followed the framework described in the Local
Hazard Mitigation Planning Handbook (FEMA, March 2013). Table 2-a illustrates the
planning areas, steps, tasks, and outcomes.

Table 2-a: Herkimer County Multi-Jurisdictional Hazard Mitigation Planning Process

1. Determine Planning Area and Resources

Document Planning
Process: Meetings,
Minutes, Sign-in Sheets

e Multi-jurisdictional Plan
e Lead Contact for Planning Process

2. Planning Team
e Identify Planning Team Members
O Multi-jurisdictional
e Engage Local Leadership
e Promote Participation and Buy-in

Document Planning
Process: Planning Team
Roles, Engagement, and

Z
=
S
z
S
&
)
a
=
=
[72]
[72]
=
&)
S
&
(=

e . Input
e Initial Steps for Planning Team
3. Outreach Strategy
e Strategy Framework Document Planning
e Developing Strategy Process: Stakeholder
e Continuing Public Outreach over Time and Public Involvement
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Review Community Capabilities

Capability Assessment Document: Community
e Types of Capabilities Ca abilitiels
e NFIP P

Conduct Risk Assessment

Define Risk Assessment
Conduct Risk Assessment
Document Risk Assessment

Document: Hazards and
Risk Assessment

Develop Mitigation Strategy

Identify Goals and Objectives
Identify/Update Actions

Develop Action Plan for Implementation
Update Mitigation Strategy
Communicate Mitigation Action Plan

Document: Update and
Development Process for
Mitigation Strategy,
Goals, Objectives, and
Actions, including
Alternatives

Keep Plan Current (Maintenance)

Plan Maintenance Procedures
Continue Public Involvement

Document: Plan
Maintenance Procedures
and Schedule

Review and Adopt the Plan

Local Plan Review

State and EMA Plan Review
Local Adoption of the Plan
Additional Considerations
Celebrate Success

Document: Adoption
Process - Jurisdiction,
Date, and Method of
Adoption (e.g., minutes,
signed resolutions)

Create Safe and Resilient Community

e Challenges to Achieving Mitigation Goals
e Recommendations for Success

A dix to LHMP
¢ Funding and Assistance ppendix to

RESOURCES

2.3. Planning Organization

Hazard mitigation planning organizations were created for the two previous planning
initiatives, both with broad stakeholder representation. The “All-Hazards Mitigation
Planning Team” served as the oversight body for the 2010 HMP Draft process. The
Comprehensive Emergency Planning Committee (CEPC), which serves as the County’s Local
Emergency Planning Committee (LEPC), served as the planning team for the 2015 HMP
Draft initiative. At the beginning of the current planning process, the CEPC decided to
establish the Hazard Mitigation Working Group (HMWG) as a sub-committee to allow
members to focus specifically on developing the mitigation plan. Twelve county officials
and representatives of government agencies and non-profit organizations who participated
in one or both previous planning groups also served as members of the HMWG. These
members leveraged past efforts by ensuring that information previously included in the
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plan would be verified and included in the current plan as appropriate. Appendix 2
illustrates the level of participation by individuals, jurisdictions, departments, agencies, and
organizations.

Planning team members include representation from local officials, county departments
and agencies (e.g., education, emergency management, fire/emergency medical services,
law enforcement, public health, public works/engineering, transportation, social services,
code enforcement, floodplain administrators); regional, state and federal agencies (e.g.,
emergency management, comprehensive planning, infrastructure, transportation, soil and
water conservation, economic development); and non-profit/non-governmental
organizations (e.g., disaster response, community-based special interest, services to special
populations). Representatives from two adjacent counties attended the kick-off meeting.
Additional key stakeholder agencies and organizations were invited to participate. Among
the items included in Appendix 2 are meeting invitations, participant lists, and meeting
minutes.

An organizational modification for the current process allowed each municipality to select
their level of participation as either an adopting jurisdiction or a participating jurisdiction.
Adopting jurisdictions made a commitment to be involved in all activities of the Working
Group, including identifying a point of contact, soliciting input from municipal planning
committees or planning partners, attending meetings, submitting requested information,
providing input and adopting the plan at the appropriate time. Participating jurisdictions
agreed to a level of participation during most of the planning process but did not include a
commitment to adopt the plan. Jurisdictions chose this category because they lacked the
staff time or resources to fully participate given other imminent priorities. All planning
activities completed by a jurisdiction are documented in the jurisdiction annexes. The
record of participation by jurisdictions and the activities each completed during the
current planning process is described in Table 2-b.

The HMWG was made up of representatives from jurisdiction and key stakeholder agencies
at the local, regional, state, and federal levels. The detailed record of jurisdiction and
stakeholder HMWG participation in the planning process is presented in Appendix 2, and
summarized in below in Table 2-c.
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Cold Brook Village of
Columbia, Town of
Danube, Town of

Fairfield, Town of

Ilion, Village of

Middleville, Village of

Newport, Town of

Newport, Village of

Poland, Village of

Schuyler, Town of
Stark, Town of

Warren, Town of

West Winfield, Village of

HOCCPP -Designee for German
Flatts, Ilion, & Mohawk

Participating Jurisdictions

A | Dolgeville, Village of

A | Frankfort, Town of

A | Frankfort, Village of

A | German Flatts, Town of

A | Herkimer County

A | Herkimer, Town of

A | Herkimer, Village of

A

P | Litchfield, Town of
A | Little Falls, City of

A | Little Falls, Town of
A | Manheim, Town of

A | Mohawk, Village of

P | Norway, Town of
P | Ohio, Town of

P | Russia, Town of

P | Salisbury, Town of

P | Webb, Town of

P | Winfield, Town of
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Table 2-c: Summary of HMWG Participation, by Agency/Organization

Agency/Organization Name

American Red Cross, Mohawk Valley Chapter

Agency/Organization Type

Non-Governmental Organization -
Disaster Preparedness and Response

Number of
Participants

2

ARC-Herkimer

County Social Service Agency

Community Flood Action Group

Local Hazard Advocacy Group

Village of Dolgeville

Municipality

FEMA, Region 2

Federal Government

Town of Fairfield

Municipality

Town of Frankfort Municipality
Village of Frankfort Municipality
Town of German Flatts Municipality
Town of Herkimer Municipality
Village of Herkimer Municipality
Herkimer County Community College Education

Herkimer County Emergency Services

County Government - Public Safety

Herkimer County Government

County Government - Administration

Herkimer County Highway Department

County Government - Transportation

Herkimer County Office on Aging

County Government - Social Services

Herkimer County Legislature

County Government - Elected Official

Herkimer County Public Health

County Government - Public Health

Herkimer County Sheriff’s Office

County Government - Public Safety

Herkimer County Soil & Water Conservation

County Government - Environment

Herkimer - Oneida Comprehensive Community
Planning Program

Regional Planning Agency

Village of Ilion

Municipality

Lewis County Emergency Management

County Government - Neighboring
Jurisdiction

Town of Litchfield Municipality
City of Little Falls Municipality
Town of Little Falls Municipality
Town of Manheim Municipality
Village of Mohawk Municipality
Town of Newport Municipality
Town of Norway Municipality

New York State Dept. of Transportation

State Government - Transportation

New York State Div. of Homeland Security and
Emergency Services

State Government - Public Safety

New York State Police

State Government - Law Enforcement

Town of Ohio

Municipality

Oneida-Herkimer Solid Waste Authority

Regional Agency - Environment

RIR(NR R (R R R W [ WR[RrNN RN N = ] R RN R (R R (RN (N R (NN R R (=

Town of Russia Municipality
Town of Salisbury Municipality
Town of Webb Municipality
Village of West Winfield Municipality
Town of Winfield Municipality
2-6 SECTION 2: Planning Process



Herkimer County Multi-Jurisdictional Hazard Mitigation Plan April 19, 2017

2.4. Planning Committee Roles and Responsibilities

At the outset, the HMWG defined planning committee roles and responsibilities. Roles were
described as:

= Participating Jurisdiction
* Adopting Jurisdiction
= Subject Matter Stakeholder

Table 2-d: Roles and Responsibilities of HMWG Members

PARTICIPATING JURISDICTION REPRESENTATIVE(S):

Role: Represent your jurisdiction as the Point of Contact and working member of the

Mitigation Working Group; coordinate all aspects of the planning process within your

jurisdiction.

Responsibilities:

e Participate in developing the Work Program and Schedule with the Mitigation
Working Group.

e Assistin organizing and attending scheduled meetings of the Mitigation Working Group.

e Assist the Mitigation Working Group with developing and conducting an outreach
strategy to involve other Working Group members, stakeholders, and the public, as
appropriate to represent your jurisdiction.

¢ Identify community resources available to support the planning effort, including
technical expertise, in-kind services, and project development and implementation

e Coordinate your jurisdiction’s Mitigation Planning Committee (JPC).

e Provide jurisdiction-specific data and feedback to develop the risk assessment and
mitigation strategy, including a specific mitigation action plan for your jurisdiction.

e Submit the draft plan to your jurisdiction for review.

e Work with the Mitigation Working Group to incorporate your jurisdiction’s
comments into the draft plan.

ADOPTING JURISDICTION REPRESENTATIVE(S):

Role: Represent your jurisdiction as the Point of Contact and working member of the

Mitigation Working Group; coordinate all aspects of the planning process and plan

adoption within your jurisdiction.

Responsibilities:

e C(Carry out all responsibilities described ABOVE.

e Ensure that all data, information, and input requested of your jurisdiction is provided
at the appropriate time.

e Submit the draft plan to your respective governing body for consideration and
adoption.

e After adoption, coordinate plan maintenance activities with other Herkimer
County Jurisdictions to monitor, evaluate, and work toward plan
implementation.

SECTION 2: Planning Process 2-7
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SUBJECT MATTER STAKEHOLDER(S):

Role: Represent your agency, department, discipline, or organization as the Point of

Contact and stakeholder representative to the Mitigation Working Group.

e Participate in Mitigation Working Group meetings through attendance and assistance.
in identifying, locating, collecting, compiling and/or analyzing relevant information
and data.

e Participate with the Mitigation Working Group in developing the risk assessment and
mitigation strategy.

e (Coordinate review of the plan and feedback from the entity you are representing

o Identify potential resources from your agency, department, discipline, or organization
that could support the mitigation strategy, including specific mitigation actions and
potential funding sources.

2.5. Planning Committee Meetings

The HMWG held regularly scheduled meetings during the planning process, meeting six
times over a period of 12 months.

Table 2-e: HMWG Meeting Schedule, Purpose and Outcomes

Purpose & q
Event P Date and Location
Outcomes
Planning Meeting 1 Herkimer County Community College, Herkimer, NY

Hazard Mitigation ..
Planning Committee (36 participants)
September 21, 2016

Planning Meeting 2 | Capabilities Assessment Herkimer County Emergency Services, Herkimer, NY

(17 participants)
October 19, 2016

Hazard Identification and
Risk Assessment

Planning Meeting 3 Workshop & Introduction I(-Ilelrls;r;‘gl(‘: icc:rllrtlg Emergency Services, Herkimer, NY
to the Mitigation Strategy P
Mitigation Strategy November 16, 2016

Planning Meeting4 | Workshop 1 (two Herkimer County Emergency Services, Herkimer, NY
sessions) (33 participants)
Mitigation Strategy December 7, 2016

Planning Meeting 5 | Workshop 2 (two Herkimer County Emergency Services, Herkimer, NY
sessions) (19 participants)
Plan Review - Initial February 8, 2017

Planning Meeting 6 Herkimer County Emergency Services, Herkimer, NY

Draft

(17 participants)

The meeting PowerPoint presentations provided a step-by-step approach to accomplishing
the day’s planning objective. Activities that supported each step of the process were
introduced at each meeting and provided direction about how each jurisdiction should
follow up after the meeting. Documentation of the HMWG meetings, including agendas,
minutes, handouts, and presentations, are provided in Appendix 2.
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2.6. Planning Process Milestones

Each step in the planning process stemmed from the presentation and discussion that took
place at HMWG meetings. This validated the fact that the mitigation actions and
implementation priorities proposed by participants were of critical importance.

Planning milestones measured the successful outcome of each step in the process (see
Table 2-f).

Table 2-f: Milestones in the Planning Process

Event/Product Milestone Completed by
e Developed local hazard mitigation planning
. network
HM\(Aéglll\g:Sngs e  Built components of the Herkimer HMP Ongoing
e Provided frequent opportunities for input and
technical assistance
e Analyzed planning and regulatory, administrative
Capabilities and technical, education and outreach, smart 10/19/16
Assessment growth and funding, and NFIP capabilities of each
jurisdiction
e Description of methodology: scope, steps, data
sources, and validation
e Identified comprehensive list of hazards to be
Hazards Profiles and addressed in the plan 12/31/16
Risk Assessment e  Qualitative and quantitative examination of the
vulnerability of critical community facilities, systems
and neighborhoods to the impacts of future disasters
(e.g., maps, GIS modeling, vulnerabilities)
Public Outreachand | ¢ Developed a hazard survey for residents and 11/1/16
Education technical stakeholders
B;lll::ﬁ::g:esr:::tt;gg . Cr.e.ateq goals and objectives and developed the 12/15/16
Plan Mitigation Strategy
Plan Maintenance e Tools to measure progress in next planning cycle: 12/31/2016 (to be
Procedures and =  Monitoring implemented
Schedule =  Evaluation throughout the next
= Updating planning cycle)
. e 30-day comment period for review and input of
Public Input Draft Plan 8/15-9/15/17
e Plan reviewed by NYS DHSES; FEMA Approvable
Plan Approval Pending Adoption (“APA”) 4/21/17
Plan Adoption e Plan adopted by first five jurisdictions 9/01/17

A key tool was used to assist jurisdictions and HMWG members to identify and collect data
and other information required for the planning process. The Herkimer HMP Local Hazard
Mitigation Data Collection Guide, included in Appendix 2, served as a workbook to provide
an orientation to the hazard mitigation planning process. It presented all worksheets and
related instructions that were used in the process of data collection and analysis. Using the
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worksheets promoted timely and consistent data reporting and participation, and provided
detailed information specific to each jurisdiction. Topics covered in the Guide include:

= Terminology
* Herkimer HMP Planning Process
= Participation Roles and Responsibilities
= Data Collection Worksheets
e (apability Assessment and NFIP Survey Form
e Historic Hazard Events
e Hazard Impacts and Consequences
e Hazard Analysis and Overall Risk Score
e Vulnerability Assessment
e Mitigation Strategy - Goals and Objectives
e Mitigation Strategy — Actions
e Mitigation Strategy — Ranking System for Prioritizing Actions
e Action Plan for Implementation

e Plan Maintenance Process and Schedule

2.7. Public Involvement

The contractor and HMWG developed an Outreach Strategy to foster public involvement. It
identified three tiers of participation for HMWG members, stakeholders, and the public and
outlined the methods and schedule for involvement of each tier. The Outreach Strategy and
associated materials are provided in Appendix 2.

Table 2-g: Public Outreach Methods

Method and Schedule Outcome

Information/Media Release Given to HMWG for posting on websites
FEMA Hazard Mitigation Assistance Brochure—
Mitigation Education Publication distributed to HMWG members for distribution within

their jurisdictions—September 21, 2016

Provided to HMWG members for dissemination in
Hazard Survey jurisdictions; 25 completed surveys were received in
October 2016, and are summarized in Appendix 2.
Public Announcement - Draft Plan Review and | Media Release - Draft Plan Opening of Review and

Comment Period - Open Comment Period - August 15, 2017
Public Announcement - Draft Plan Review and | Media Release - Draft Plan End of Review and
Comment Period - Closed Comment Period - September 16, 2017
it AnnounC(-ament - FFMA gl Media Release - Final Plan Announcement
pending adoption
Public Announcement - Adoption by Media Release - Plan adoption by Jurisdiction(s)
Jurisdiction(s) (Coverage began 4/24/2017)
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Adopting jurisdictions have committed to providing ongoing opportunities for public
outreach, education and input through the plan maintenance process and schedule, defined
in Section 5, Base Plan.

2.8. Other Community Planning Efforts and Hazard Mitigation

Concurrent with the Herkimer HMP planning process, four jurisdictions were participating
in federally-funded hazard mitigation projects consisting of buy-out projects to address
repetitive flood losses. Most of the projects were identified through separate planning
processes conducted previously through other state agency initiatives. Every effort was
made to include relevant information from these planning activities and projects to
leverage as many resources as possible to address high-risk hazards and their impacts. As
the Herkimer HMP planning process moves forward in the next cycle, intentional efforts
will be made to integrate all relevant planning efforts into a unified process.

2.9. Review and Incorporation of Existing Policies, Plans,
Studies, and Reports

Appendix 2 includes a list of existing policies, plans, studies, and reports reviewed during
the planning process. The references below were the most heavily consulted and their use
is described more thoroughly in Appendix 2.

2014 New York State Hazard Mitigation Plan
Herkimer County All-Hazard Mitigation Plan, FINAL DRAFT, August 2015 [not adopted]

Herkimer County Comprehensive Emergency Management Plan, April 2015

Emergency Transportation Infrastructure Recovery Basin Assessment and Flood Hazard Mitigation

Alternatives - Bellinger Brook at the Village of Herkimer, April 2014

® Emergency Transportation Infrastructure Recovery Basin Assessment and Flood Hazard Mitigation
Alternatives - East Canada Creek, April 2015

e  Fulmer Creek Multi-Community Flood Hazard Mitigation Plan; Emergency Transportation Infrastructure
Recovery Basin Assessment and Flood Hazard Mitigation Alternatives, Plan - May 2004, Assessment — April 2014

e  Finger Lakes - Lake Ontario Watershed Protection Alliance (FLLOWPA), Herkimer County Water Quality
Coordinating Committee (WQCC), Plan - May 2004, Assessment - April 2014

e Finger Lakes - Lake Ontario Watershed Protection Alliance (FLLOWPA), Herkimer County Water Quality
Coordinating Committee (WQCC), Ongoing

e  Mohawk River Basin Floodplain Assessment, Floodplain Coordination and Outreach- Final Report, (Ecology

and Environment, Inc.), 10/17 /2017

Greater Catskills Flood Remediation Program, April 2008, Updated 3/15/2010

Mohawk Valley Regional Sustainability Plan, 2011-2012, Adopted 2013

Mohawk River Basin Program and Action Agenda, 2012-2016 (“Mighty Waters” Working Group), 2012

Moyer Creek Multi-Community Flood Hazard Mitigation Plan; Emergency Transportation Infrastructure Recovery

Basin & Assessment and Flood Hazard Mitigation Alternatives, Plan - May 2004, Assessment - April 2014

e Emergency Transportation Infrastructure Recovery Basin Assessment and Flood Hazard Mitigation
Alternatives - Maltanner Creek, April 2014

e NY Rising Community Reconstruction Program - NY Rising Countywide Resiliency Plan - Herkimer
County, 7/31/2014

o  Steele Creek Multi-Community Flood Hazard Mitigation Plan; Emergency Transportation Infrastructure Recovery
Basin Assessment and Flood Hazard Mitigation Alternatives — Plan - May 2004, Assessment - April 2014

e Emergency Transportation Infrastructure Recovery Basin Assessment and Flood Hazard Mitigation

Alternatives - West Canada Creek, Plan - May 2004, Assessment - April 2014
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¢ (Climate Change Websites:

https://www.nyclimatescience.or https://www.nyserda.ny.gov/climaid
http://www.dec.ny.gov/energy/76910.html http://nysrise.org/news/
http://www.dec.ny.gov/energy/96511.html http://toolkit.climate.gov
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SECTION 3.0: HAZARD IDENTIFICATION AND RISK
ASSESSMENT

Requirements:

= §201.6(c)(2)() -
= [The] plan includes a description of the type, location, and extent of all natural hazards that
can affect each jurisdiction(s)

= [The] plan includes information on previous occurrences of hazard events and on the
probability of future hazard events for each jurisdiction
= §201.6(c)(2)(ii) -
= [The] plan includes a description of each identified hazard’s impact on the community as well
as an overall summary of the community’s vulnerability for each jurisdiction

= [The] plan addresses NFIP insured structures within the jurisdictions that have been
repetitively damaged by floods

The four-step approach to addressing Herkimer County hazards and vulnerabilities used by
the Hazard Mitigation Working Group (HMWG) is described in the Federal Emergency
Management Agency (FEMA) publication Local Mitigation Planning Handbook, March 2013.
The steps are as follows:

1. Describe Hazards

2. Identify Community Assets
3. Analyze Risk
4

Estimate Losses

The process includes Herkimer County and its incorporated jurisdictions. Because this is a
multi-jurisdictional plan, the HMWG evaluated how hazards and risks affect the overall
Planning Area and how they vary between jurisdictions. These differences are noted here
and discussed more fully in the Jurisdiction Annexes. If the annex includes no additional
data, it can be assumed that the hazard, risk, and potential vulnerability of affected
jurisdictions are like those of the Planning Area.

Risk assessment data is incorporated here as follows:
= Section 3.0: Hazard and Risk Overview and Methodology

e 3.0.1 Hazard Identification and Risk Analysis: Identifies and profiles the
natural and man-made hazards that threaten the Planning Area.

e 3.0.2 Vulnerability Assessment: Reviews the population, built environment,
natural environment, and economy of the Planning Area and the potential
impacts of each hazard on future growth, development, and climate change.

= Sections 3.1 to 3.11: Hazard Sub-sections address hazards, risks, and vulnerability
for the highest hazards of concern. Jurisdiction-specific hazard profiles and risk

SECTION 3.0: Hazard Identification and Risk Assessment 3.0-1
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assessments are provided in the Jurisdiction Annexes. Hazard sub-sections address

the following:
3.1 Avalanche 3.7 Severe Weather
3.2 Drought 3.8 Soil Hazards
3.3 Earthquake 3.9 Wildfire
3.4 Extreme Heat 3.10 Epidemic
3.5 Flood 3.11 Transportation Accidents

3.6 Landslide

3.0.1. Hazard Identification

Overview and Methodology

The Herkimer County HMWG conducted a study to determine the hazards that threaten the
Planning Area. The Herkimer HMP Local Hazard Mitigation Data Collection Guide (described
in Section 2, Planning Process and included as Appendix 2-C) was used by jurisdictions
and the HMWG to identify and collect relevant information. Herkimer County has
experienced, and will continue to experience, impacts from multiple hazard types. The
comprehensive mitigation strategy is predicated on accurate identification of hazard types,
characteristics, levels of risk, and community vulnerability.

Figure 3.0-1 illustrates total losses from natural hazards for all jurisdictions in the United
States between 1960 and 2014. The state of New York ranked fourth in the nation in the
number of Presidential Disaster Declarations received (93). Herkimer County was included
in declarations that totaled between $100 million and $1 billion during this period.
(Herkimer County lies roughly within the yellow circle.)
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Figure 3.0-1: Total U.S. Losses from Natural Hazards, 1960 - 2014

500 Miles

| Under $10 Million [ Between $100 Million and $1 Billion
Between $10 and $100 Million  [Jllf More than $1 Billion

Source: “U.S. Hazard Losses, 1960 - 2014”, Hazards and Vulnerability Research Institute, University of South Carolina

Current FEMA Local Hazard Mitigation Plan (LHMP) criteria require that the plan must
address only natural hazards. LHMPs may include other hazards, but these will not be
considered during the FEMA plan review.! HMWG considered all natural, technological, and
human-caused hazards while developing the Herkimer HMP.

Table 3.0-a: Hazard Category Definitions

Source of harm or difficulty created by or resulting from acts of
nature, including meteorological, environmental, or geological
events. Human and animal disease outbreaks are considered
natural hazards.?
Incidents originating from technological or industrial
Technological conditions that cause loss of life, injury, illness, property
Hazard damage, loss of services, and economic and social disruption,
such as a hazardous material spill or transportation accident

Natural Hazard?

Human-Caused Intentional actions of an adversary, such as a threatened or
EVATG RO ETE actual chemical or biological attack or cyber event

1 FEMA, Local Mitigation Plan Review Guide (LMP Guide), October 1, 2011, p. 19
2 LMP Guide, p. 19
3 FEMA, Threat and Hazard Identification and Risk Assessment Guide, Second Edition, August 2013, p. 5
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The HMWG reviewed existing data resources and input gathered during planning meetings.
These included, but were not limited to: the 2014 New York State Hazard Mitigation Plan
(NYSHMP) and the 2015 DRAFT Herkimer County Hazard Mitigation Plan (2015 HMP Draft).
The group focused on criteria such as event frequency; level and types of damage; fatalities;
injuries; and property, economic, and environmental damage. Table 3.0-b describes each
natural hazard initially considered. The FEMA Local Mitigation Handbook was used to
review many of the listed hazards.

Table 3.0-b: Hazards Initially Considered as Applicable to Herkimer County

SEVAI How Identified \ Why Identified
e 2014 NYSHMP - Avalanche Section * Previous occurrences in NYS
% e New York State Department of Environmental * Loss of life from previous
= Conservation (NYSDEC), Division of Forest occurrences
Lc: Protection e Damage to property/ infrastructure
= e U.S. Forest Service, National Avalanche e Potential for avalanches in protected
Center forests
e 2014 NYSHMP -- Drought Section
- e National Climatic Data Center (NCDC) —now the | ® Previous occurrences
e National Center for Environmental Information | ® Importance of large water users and
= (NCEI) agriculture to the County’s economy
a e U.S. Drought Monitor e USDA disaster declarations and state
e NYSDEC declared disasters and emergencies
e US Department of Agriculture (USDA)
o e 2014 NYSHMP . .
2 e 2015 DRAFT Herkimer County HMP e History of previous occurrences
= . . . )
g.. e National Earthquake Hazards Reduction 1mpact1ng the region contiguous to
the Planning Area
é Program (NEHRP e Potential for significant earthquake
S | New YorkState Geological Survey (NYSGS) losss & q
e U.S. Geological Survey (USGS) - Earthquakes
§ e 2014 NYSHMP - Extreme Temperatures Section
=i e 2015 DRAFT Herkimer County HMP .
g e NCDC e Previous occurrences
2. o e Health and safety issues
g e National Severe Storms Laboratory e  Climate chanee indicators
e e National Weather Service (NWS), National . g
) ) . e ) e Impact to critical energy
g Oceanic and Atmospheric Administration infrastructure
(NOAA)
E e Storm Prediction Center, NOAA

3.0-4
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Hazard How Identified Why Identified
e 2014 NYSHMP - Flood Section i L )
e 2015 DRAFT Herkimer County HMP * History ofriverine flooding
e FEMA, National Flood Insurance Program - * L(?sses from p.rev1ous floods
Floodplain Management e History of ice jams and flash floods
g e NCDC e Ongoing, persistent closed basin
o e NYSDEC-Land Use flooding in local creeks and rivers
= NYS DEG - Land Use . . .
e New York State Department of Transportation * ;Iierhk;lrgzezrio(ljlanr;}; Dams, including
(NYS DOT) = Flood Histories . Prisidential flood disaster
e Herkimer County Watershed Assessments .
. USGS declarations
e 2014 NYSHMP - Hailstorm Section e History of previous occurrences
= e NCDC e Health and safety issues
= e National Severe Storms Laboratory e Potential for significant damage to
e Storm Prediction Center, NOAA, 2015 Summary property
-g e State history of tornadoes, tropical
=
S £ |+ 2014NYSHMP-High Winds Section cyclones, downbursts, and strong
= . .
20 2 * Storm Prediction Center, NOAA NWS, NOAA e Presidential Disaster declarations
= for severe storms
) .
£ | e 2014 NYSHMP - Hurricane Section * Previous occurrences
3} } . e Loss of life data
E e National Hurricane Center, NOAA . St lated .
= o FEMA Disaster Declarations >rorm-refated property,
oo infrastructure, and economic losses
~
€ £ |e 2014 NYSHMP - Land Subsidence and
= § a2 Expansive Soil e History of previous occurrences
3 g § | o FEMA - Geologic Hazards e Potential for property damage
2 H e New York State Geological Survey
8 e 2014 NYSHMP - Land Subsidence and _ . .
4= Expansive Soil e History of previous localized
- occurrences
E * EEMA- Geologic Hazards e Potential for property damage
3 e New York State Geological Survey property g
o = » | * 2014 NYSHMP - Severe Winter Storms * History of previous localized
£og Section occurrences
i~ £ £ . e Potential for loss of life
) § S | ¢ 2015 DRAFT Herkimer County HMP o ) .
A=A | | NWS NOAA - Storm Events Database e Significant impacts to critical
: infrastructure
£ e 2014 NYSHMP - Wildfire Section * History of previous localized
T | e 2015 DRAFT Herkimer County HMP . ;Zig;if;cf: loss of life
= e U.S. Forest Service - Fire Management

Potential for environmental impacts

Coastal erosion, sea level rise, storm surge, and tsunami were considered in the 2014 NYSHMP
but deemed irrelevant for the present study because Herkimer is not a coastal county. The 2014
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https://www.fema.gov/media-library-data/20130726-1545-20490-9696/mhira_n2.pdf
http://www.nysm.nysed.gov/research-collections/geology
http://www.dhses.ny.gov/recovery/mitigation/documents/2014-shmp/Section-3-13-Land-Subs-Expansive-Soil.pdf
http://www.dhses.ny.gov/recovery/mitigation/documents/2014-shmp/Section-3-13-Land-Subs-Expansive-Soil.pdf
https://www.fema.gov/media-library-data/20130726-1545-20490-9696/mhira_n2.pdf
http://www.nysm.nysed.gov/research-collections/geology
https://www.ncdc.noaa.gov/stormevents
http://www.dhses.ny.gov/recovery/mitigation/documents/2014-shmp/Section-3-17-Wildfire.pdf
http://www.fs.fed.us/fire/management/index.html

April 19, 2017 Herkimer County Multi-Jurisdictional Hazard Mitigation Plan

NYS HMP also profiled climate change, now addressed within each hazard vulnerability
assessment.

Having screened the initial list of hazards, the group reviewed the hazard profiles included
in the April 2015 Herkimer County Comprehensive Emergency Management Plan (CEMP).
The CEMP ranked twelve hazards as being of high, moderately high, or moderately low
concern. These same hazards were used in the 2015 HMP Draft hazard profile and
vulnerability assessment, along with addition of epidemic.

Table 3.0-c: Hazards Addressed in the April 2015 Herkimer County CEMP and the 2015
DRAFT Herkimer County Hazard Mitigation Plan

Hazard Rating

Flood 323
Severe Storm 281
Ice Storm 253
Ice Jam 232
Winter Storm (Severe) 229
Wildfire 207
Landslide 202
Tornado 201
Epidemic 190
Earthquake 186
Extreme Temperatures 180
Drought 172

The ranking values shown in Table 3.0-c are categorized as:

= 321 to 400: High Hazard

= 241 to 320: Moderately High Hazard
= 161 to 240: Moderately Low Hazard
* 44to 160: Low Hazard

The CEMP hazards were combined with FEMA'’s list of natural hazards.
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Table 3.0-d: Hazards Considered for the 2014 Herkimer County HMP (with Comparison
0of 2014 NYS HMP and 2015 DRAFT Herkimer County HMP Hazard Lists)

Table Legend
Avalanche [Not addressed] g‘;’:,': Signify Hazard
Dam Failure Dam Failure - Appendix « Red - High
Drought Drought (172) * * Orange - Medium
Earthquake Earthquake (186) . ’;,ZZ,W_ Medium
Erosion [Not addressed]
Expansive Soils [Not addressed] * Numbers Signify HAZNY
Extreme Cold Winter Storm (229) Score?
Extreme Heat Extreme Temps (180)
Flood*
Hail Severe Storm (281)
High Wind Severe Storm (281)
Hurricane Severe Storm (281)
Landslide Landslide (202)
Lightning Severe Storm (281)
Sea Level Rise [Not addressed]

Severe Winter Weather

Winter Storm (229) &
Severe Storm (281)

[Included in Flood]

Storm Surge [Not addressed]
Subsidence [Not addressed]
Tornado Tornado (201)
Tsunami [Not addressed]
Wildfire Wildfire (207)
[Not addressed] Epidemic (190)
[Included in Severe Winter Weather] **ce Storm (253)

Additional data was collected from jurisdictions, geographic information systems (GIS)
datasets, plans and studies, and other official and/or scientific sources. Jurisdictions
distributed a hazard survey to residents and stakeholders to secure their input. Survey
results, shown in Appendix 2-D, validated the hazards of concern and caused the HMWG to
add Transportation Accidents as a technological hazard. Each jurisdiction then selected its
hazards of concern, as shown in Table 3.0-e.

4 HIRA-NY is a hazard ranking system used by New York State and its counties that provides a method for
analyzing and ranking hazards for preparedness, and response, and recovery operations.
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JURISDICTION

Herkimer County

Table 3.0-e:

Herkimer County Multi-Jurisdictional Hazard Mitigation Plan

Hazards Considered by Each Jurisdiction 5

|Avalanche

Drought

Earthquake

Extreme Heat

Failure

Soil Hazard: Expansive Soils

Thunderstorm/Rainfall
Soil Hazard: Subsidence

Severe Weather: Hail
Soil Hazard: Erosion

& Local Drainage

Flood
Landslide
Lightning
Weather
Wildfire

x |[Flood: Dam/Levee

* [Flood: Ice Jam

= [Flood: High Groundwater
» [Flood: Riverine & Flash

> ISevere Weather: High Wind
» [Severe Weather:

» [Severe Weather:

» [Severe Weather: Winter
* [Epidemic

» [Transportation Accident

Cold Brook (Village)

Columbia (Town)

Danube (Town)

Dolgeville (Village)

Fairfield (Town)

>
>
i
i
»
i
i
>
i
i
>

Frankfort (Town)

o

<
S
S
i
<
<

o

Frankfort (Village)

German Flatts (Town)

Herkimer (Town)

Herkimer (Village)

L I I

XKoo XX

LT T I

R

L I I
<

Mo X ™

E T I -

ET I -

Mo X ™

E T I -

Mo X ™

R

Ilion (Village)

o

Kol XXX

i
i
>
S
S
S
S
S
S
S

>

Litchfield (Town)

Little Falls (City)

Little Falls (Town)

Manheim (Town)

Middleville (Village)

Mohawk (Village)

Newport (Town)

Newport (Village)

Ohio (Town)

Poland (Town)

Russia (Town)

Salisbury (Town)

Schuyler (Town)

Stark (Town)

Warren (Town)

Webb (Town)

West Winfield
(Village)

Winfield (Town)

5 Rows highlighted in gray indicate jurisdictions that did not submit hazard worksheets in this planning cycle.
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Hazards Selected for Profiling and Risk Analysis

The HMWG reviewed jurisdictional input and determined that the following 20 hazards
warranted further research and investigation.

= Avalanche

* Drought

= Earthquake

= Extreme Heat

= Flood: Dam/Levee Failure

= Flood: Ice Jam & Debris Flow

* Flood: High Groundwater & Local Drainage

* Flood: Riverine & Flash Flood

= Landslide

= Severe Weather: Hail

= Severe Weather: High Wind (Straight Line, Tropical Cyclone, Tornado)
= Severe Weather: Lightning

=  Severe Weather: Thunderstorm/Heavy Rainfall

= Severe Weather: Winter Weather (Snow, Ice, Extreme Cold)
= Soil Hazards: Erosion

= Soil Hazards: Expansive Soils

= Soil Hazards: Subsidence

= Wildfire

» Epidemic (natural and human-caused)

* Transportation Accidents (technological)

Hazard Profiles
Each hazard sub-section covers the following elements.

Location

The entire Planning Area is susceptible to hazards such as drought, earthquake, severe
weather, and epidemic. Other hazards are limited in location of impact, discussed further in
specific hazard sections. Hazards specific to one jurisdiction are discussed in its annex.

Extent
Extent is described in several ways depending on the hazard:

= The value on an established scientific scale or measurement system (e.g., Modified
Mercalli Intensity Scale for earthquakes, Enhanced Fujita Scale for tornadoes).

= Other measures of magnitude, such as water depth or wind speed.

* The speed of onset.

= Event duration. For most hazards, the longer the duration, the greater the extent.
» Additional narrative or graphics illustrating the characteristics of the hazard.
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Previous Occurrences

Challenges arise in documenting previous occurrences because of differences in how
hazards are defined, how incidents are reported, and the use of algorithms. The Storm
Events Database of the National Center for Environmental Information (NCEI, formerly
known as the National Climatic Data Center, or NCDC) was the primary data source used to
document previous occurrences and calculate future probability. Other information was
taken from the Spatial Hazard Events and Losses Database (SHELDUS).

Since 1974, Herkimer County and its municipalities have been included in 14 federal
disaster declarations for the following hazards:

= Flood - 5 declarations

= Severe Storm(s) - 7 declarations

= Fire - 1 declaration

* Hurricane - 1 declaration

In some cases, Herkimer County was indirectly impacted by an event that did not occur
within its borders.

Table 3-f: Herkimer County Federal Disaster Declarations, 1974 - 2016*

DR Date IH IA PA HM Type Incident Title

447| 7/23/1974 | Yes | No | No | Yes | Flood SEVERE STORMS & FLOODING
515| 7/21/1976 | Yes | No | No | Yes | Flood SEVERE STORMS & FLOODING
1095| 1/24/1996 | Yes | Yes | No | Yes | Flood SEVERE STORMS AND FLOODING

1244| 9/11/1998 | Yes | No | No | Yes | Severe Storm(s) | NY - SEVERE WX, SEPT 7, 1998
1335| 7/21/2000 | Yes | Yes | No | No | Severe Storm(s) | SEVERE STORMS AND FLOODING
1391| 9/11/2001 | Yes | Yes | No | Yes | Fire FIRES AND EXPLOSIONS

1534 8/3/2004 | Yes | Yes | No | No | Severe Storm(s) | SEVERE STORMS AND FLOODING
1650 7/1/2006 | No | No | No | No | Severe Storm(s) | SEVERE STORMS AND FLOODING
1670| 12/12/2006 | Yes | Yes | No | No | Severe Storm(s) | SEVERE STORMS AND FLOODING
SEVERE STORMS, FLOODING,

1993 6/10/2011 | Yes | Yes | No | No | Flood TORNADOES, AND STRAIGHT-LINE WINDS
4020| 8/31/2011 | No | Yes | No | No | Hurricane HURRICANE IRENE

4031| 9/13/2011 | No | Yes | No | No | Severe Storm(s) | REMNANTS OF TROPICAL STORM LEE
4129 7/12/2013 | Yes | Yes | No | No | Flood SEVERE STORMS AND FLOODING

4180 7/8/2014 | Yes | Yes | No | No | Severe Storm(s) | SEVERE STORMS AND FLOODING
Source: FEMA

*Table Abbreviations represent FEMA disaster assistance programs:
= DR - Disaster Recovery = PA - Public Assistance
= [H - Individuals & Households = HM - Hazard Mitigation

= JA - Individual Assistance

Probability of Future Occurrences

Probability of future hazard occurrence was determined using the best available data.
Limitations are explained where insufficient data did not facilitate easy calculation. The
estimate of probability contributed to the overall risk score.
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Impacts and Consequences

Hazard impacts and consequences are discussed in quantitative and qualitative terms.
Jurisdictions used a worksheet to evaluate the effects of each hazard. These are included in
hazard profiles. The following were considered in assessing impacts and consequences.

Population at Risk

The Herkimer County population of 64,519 residents (2010 Census) is potentially at risk
for all hazards. Jurisdictional population estimates and demographic distributions are
included Section 1, Introduction, Table 1-f.

Built Environment, Natural Environment, and Economy

Detailed description of the risk and vulnerability of the each of these sectors to each hazard
is included in sub-sections.

Impact and consequence characteristics considered by each jurisdiction included:

= Mass casualty potential » Agricultural losses (animals)
» Transportation infrastructure damage » Economic impact (direct or
I indirect)
= Impact on emergency response
operations = (Civil unrest
= Damage to homes and businesses *» Commodity shortage
= Health and medical system impacts * [Impact to the public’s confidence

: In governance
=  Water system damage or failure 8

* Impacts to cultural or historical

= Utility system damage or failure
assets

= Environmental damage or long-term

impact * Impacts to municipal

buildings/parks
= Agricultural losses (crops)

3.0.2. Risk Analysis Summary

Jurisdictions conducted quantitative risk analyses based on the factors described above. A
ranking system guided the scoring process (see Worksheet #5, Data Collection Guide,
Appendix 2-b, HMWG Meeting Documentation). Elements were scored based on
information from the 2015 HMP Draft, the 2014 NYS HMP, and current information. The
sum of scores for each criterion yielded an overall risk score, which ranked the hazards in
order of importance as high, medium, or low, thus identifying the hazards of highest
concern. Only these received a full hazard profile and vulnerability assessment. Low-
ranked hazards may be revisited during future planning cycles.

Table 3.0-g summarizes the results of the risk analysis based on input from jurisdictions
and the HMWG. Jurisdictional rankings were averaged to obtain summary scores. More
information about risk and loss estimates for the jurisdictions are available in the
Jurisdiction Annexes.
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Table 3.0-g: Average of Jurisdictions’ Overall Risk Scores for All Hazards

Hazard Overall Risk Score*

Avalanche 4 - Low
Drought 5.8 - Low
Earthquake 6.6 - Low
Epidemic 6.8 - Low
Extreme Heat 7.7 - Low
Flood: Dam/Levee Failure 7.8 - Low
Flood: Ice Jam 9.9 - Medium
Floo_d: High Groundwater and Local 9.8 - Medium
Drainage

Flood: Riverine & Flash Floods 11.9 - Medium/High
Landslide 5.4 - Low
Severe Weather: Hail 5.8 - Low
Severe Weather: High Wind 10.6 - Medium
Severe Weather: Lightning 9.1 - Medium/Low
Se\_rere Weather: Thunderstorm/Heavy 11.8 - Medium
Rain

Severe Weather: Winter Weather 12.1 - Medium/High
Soil Hazards: Erosion 6.4 - Low

Soil Hazards: Expansive Soils 4.0 - Low

Soil Hazards: Subsidence 4.2 - Low
Transportation Accidents 10.9 - Medium
Wildfire 4.8 - Low

*The Overall Risk Score is the sum of the scores selected for Location, Probability of Future
Occurrences, Magnitude/Severity, and Significance by each jurisdiction, and then averaged
for a countywide score.

Hazard Risk Summary

The risk summary provides a snapshot of the hazard profile and assigns a level of significance
or risk priority to each hazard. Hazards of medium or high significance required further
evaluation to determine potential exposure or loss. Hazards that occur infrequently or have
little or no impact on the Planning Area were determined to be of low significance and not
considered to be priority hazards.

Table 3.0-h lists the hazards of highest concern, those requiring a vulnerability
assessment. The overall risk scores also identified transportation accident as a medium-
risk hazard. However, HMWG agreed that the regulations, plans, capabilities, and resources
provided through the state’s emergency planning and response system address this
concern. Existing resources lower the risk of transportation accidents, so the hazard was
re-classified as low-risk. There are also no current cost-effective mitigation measures or
actions available to reduce the risk and vulnerability.
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Table 3.0-h: Hazards of Highest Concern/Assessed for Vulnerability

SEVAI \ Risk Ranking
Flood: Ice Jam Medium/High
Flood: High Groundwater and Local Drainage Medium
Flood: Riverine & Flash Flood Medium/High
Severe Weather: High Wind Medium
Severe Weather: Thunderstorm/Heavy Rainfall Medium
Severe Weather: Winter Weather Medium/High

Hazards that ranked as low in the Overall Risk Score were eliminated from further
consideration based on the justifications provided in Table 3.0-i.

Table 3.0-i: Justification for Hazards Excluded or Minimally Addressed in the Herkimer

County HMP
Why Hazard was not Assessed for Final Disposition in
Vulnerability Plan
e No previous hazard event recorded in the
Planning Area Profiled; vulnerability
Avalanche e Low potential for impact and/or assessment not justified
consequences in this planning cycle
e Low significance to the Planning Area
Profiled; vulnerability
Drought * Infreq.uer.lt. event _ assessment not justified
e Low significance to the Planning Area . . .
in this planning cycle
Profiled; minimal
¢ Infrequent event vulnerability
e Low potential for impact and/or assessment conducted
Earthquake as baseline for future
consegue.n.ces _ planning within
e Low significance to the Planning Area Section 3.3,
Earthquake
e The local Department of Public Health
and its stakeholders conduct planning Profiled; vulnerability
Epidemic and risk assessment assessment not justified
e Preventive focus reduces risk and in this planning cycle
vulnerability
e Low significance to the Planning Area Profiled; vulnerability
Extreme Heat | ¢ Preparedness focus reduces risk and assessment not justified
vulnerability in this planning cycle
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Why Hazard was not Assessed for

Final Disposition in

Flood: Dam &
Levee Failure

Vulnerability
2014 NYSHMP
2015 DRAFT Herkimer HMP
High-hazard dams identified within the
Planning Area
Potential for impact to life/safety and
property
Dam safety program and plans address
preparedness, mitigation, and public

Plan

Profiled: vulnerability
assessment not justified
in this planning cycle

warning
e 2014 NYSHMP Profiled: vulnerability
Flood: Ice Jam e 2015 DRAFT Herkimer HMP assessment included
' e Previous occurrences document damage | within Section 3.5,
e Significant impacts to local communities | Flood
Flood: High |°® 2014 NYSHMP Profiled: vulnerability
Groundwater & | ® 2015 DRAFT Herkimer HMP assessment included
Local Drainage | ¢ Previous occurrences document damages | within Section 3.5,
Systems e Significant impacts to local communities | Flood
Flood: e 2014 NYSHMP Profiled: vulnerability
Riverin(; & |° 2015 DRAFT Herkimer HMP assessment included
Flash Flood | ® Freviousoccurrences document damage within Section 3.5,
e Significant impacts to local communities | Flood
Profiled; vulnerability
e Ranked as high hazard for the Town of assessment for entire
German Flatts Planning Area not
Landslide e Low potential for widespread impact justified in this cycle.
and/or consequences Annex 9 explains finding
e Low significance to the overall Planning | by German Flatts of
Area landslide as a high-risk
hazard.
Severe e Riskreduction focuses on individual and : .
: . Profiled; vulnerability
Weather: family preparedness and shelter-in-place e
. : e . . assessment not justified
Hail, e Potential mitigation actions unlikely to be | . . .
. . . in this planning cycle.
Lightning cost-effective
Severe Weather: | o Previous occurrences document fatalities, | Profiled; vulnerability
Thll;ll‘ll%l;l"g]tl:lfll;‘l 2 injuries, and damages assessment included
Heavy Rainfall, | ® Frequent events within Section 3.7,
Winter Weather | ¢ Frequent widespread impact Severe Weather.

Soil Hazards:
Erosion

Limited occurrences within the Planning
Area, typically related to streambank
failure due to flood

Low potential for widespread impact
and/or consequences to the Planning
Area

Profiled; vulnerability
assessment included
within the
characteristics for
flood, Section 3.5,
Flood
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Hazard Why Hazard was not Assessed for Final Disposition in
Vulnerability Plan
Soil Hazards: | ° No previous hazard event recorded in the Profiled; vulnerability
. Planning Area L
Expansive , . _ _ assessment not justified
. e Potential mitigation actions unlikely to be | . . .
Soils in this planning cycle

cost-effective
e No previous hazard event recorded in the

. Planning Area Profiled; vulnerability
Soil Hazards: o . . o
. e Limited potential for impact and/or assessment not justified
Subsidence . . .
consequences in this planning cycle.
e Low significance to the Planning Area
e Limited previous impacts and/or
consequences to the Planning Area Profiled; vulnerability
Wildfire e Existing programs to mitigate the hazard | assessment not justified
e Focus on preparedness and response in this planning cycle

lessens risk and vulnerability

Section 2, Base Plan includes reviews previous mitigation planning efforts and new
methodologies used to develop the current risk assessment.

3.0.3. Vulnerability Assessment Summary

Each jurisdiction identified its at-risk population and community assets, including: exposed
population, existing structures, the natural environment, and potential direct and indirect
economic losses. Where data was not available, jurisdictions estimated the percent of
population at-risk building exposure, described community assets, and conducted a
qualitative risk analysis.

Vulnerability Assessment Methodology

The Base Plan focuses countywide vulnerability. Jurisdictional data was integrated into this
section, with differences in risk between communities noted.

The following data sources are among those used in the vulnerability assessment:
= Jurisdiction-specific GIS data (e.g., hazards, base layers, property assessor’s data).

= Statewide GIS datasets, where available, compiled by the New York State Division of
Homeland Security and Emergency Services GIS Office.

= FEMA’s HAZUS-MH GIS-based inventory data.

* Federal-level Homeland Security Infrastructure Protection (HSIP) data.

=  Written descriptions of inventory and risks provided by participating jurisdictions.
= Existing plans and studies.

= Personal interviews with planning team members, staff from the County and
Regional Planning Offices, and participating jurisdictions.
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Potential Exposure of Community Assets

This section describes population-based at-risk assets; the value of at-risk property; a
critical facilities inventory; an inventory of cultural, historical, and natural resources;
future population and development trends; and the projected impacts of climate change.

Vulnerability of the Population

Table 3.0-j provides the total population for each jurisdiction in the Planning Area (i.e.,

Herkimer County Multi-Jurisdictional Hazard Mitigation Plan

total number at risk). Hazard sub-sections provide additional information.

Table 3.0-j: Total Population at Risk, by Jurisdiction

CITY/VILLAGE/ TOWN i | Bl
Herkimer County (all municipalities) 64,519 63,100
Village of Cold Brook 329 322
Town of Columbia 1,580 1,557
Town of Danube 1,039 1,025
Village of Dolgeville 2,206 2,005
Town of Fairfield 1,627 1,573
Town of Frankfort 7,636 7,470
Village of Frankfort 2,598 2,507
Town of German Flatts 13,258 12,844
Town of Herkimer 10,175 9,901
Village of Herkimer 7,743 7,519
Village of Ilion 8,053 7,926
Town of Litchfield 1,513 1,499
City of Little Falls 4,946 4,787
Town of Little Falls 1,587 1,538
Town of Manheim 3,334 3,246
Village of Middleville 512 501
Village of Mohawk 2,731 2,628
Town of Newport 2,302 2,279
Village of Newport 640 620
Town of Norway 762 776
Town of Ohio 1,002 1,003
Village of Poland 508 500
Town of Russia 2,587 2,555
Town of Salisbury 1,958 1,923
Town of Schuyler 3,420 3,413
Town of Stark 757 741
Town of Warren 1,143 1,129
Village of West Winfield 826 1,815
Town of Winfield 2,086 882

Vulnerability of the Built Environment

Calculation of the exposed built environment included quantitative and qualitative analysis,
including statistical data and anecdotal information about previous occurrences and impacts.
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Total Building/Land Values at Risk

Herkimer County has 24,408 property parcels with a total value of $4,861,736,553. Table
3.0-k shows the 2016 parcel values, provided by Herkimer County Property Tax Service,
including a breakdown of residential and commercial parcels and values by jurisdiction.

April 19, 2017

Table 3.0-k: Total Property Parcels and Values at Risk, by Jurisdiction®

Total

Total

. ... . . Total Value - . Total Value - Total Total Value -
Jurisdiction Residential . . Commercial .
Residential Commercial Parcels All Parcels
Parcels Parcels
Cold Brook (Village) 110 $8,356,300 0 $0 157 $9,201,070
Columbia (Town) 561 $54,673,000 8 $840,000 | 1,069 $77,905,167
Danube (Town) 355 $33,850,843 5 $765,060 755 $71,138,434
Dolgeville (Village) 680 $36,245,899 74 $5,523,593 | 1,011 $56,615,846
Fairfield (Town) 427 $47,903,640 5 $802,500 854 $75,097,890
Frankfort (Town) 1,708 $224,833,494 73 $16,092,462 | 2,807 $316,460,253
Frankfort (Village) 787 $64,159,194 94 $11,159,301 | 1,102 $96,411,513
German Flatts (Town) 843 $78,079,420 29 $4,861,105 | 1,428 $98,066,984
Herkimer (Town) 948 $94,233,841 44 $18,814,149 | 1,553 $156,447,238
Herkimer (Village) 1,963 $134,971,206 294 $112,493,669 | 2,752 $409,089,217
Ilion (Village) 2,450 $165,276,516 173 $36,171,438 | 3,052 $294,749,252
Litchfield (Town) 540 $58,387,151 6 $589,111 983 $84,884,953
Little Falls (City) 1,565 $93,355,440 156 $26,321,945 | 2,257 $175,313,555
Little Falls (Town) 554 $55,295,235 25 $3,591,622 | 1,025 $86,026,561
Manheim (Town) 464 $39,934,307 20 $3,270,588 842 $83,890,351
Middleville (Village) 192 $15,828,097 15 $1,941,425 275 $20,806,077
Mohawk (Village) 827 $57,366,288 97 $11,447,272 | 1,093 $91,505,994
Newport (Town) 485 $58,587,726 8 $918,302 885 $93,808,104
Newport (Village 203 $17,668,610 28 $4,644,528 301 $29,458,799
Norway (Town) 324 $30,325,662 5 $673,109 686 $44,760,538
Ohio (Town 930 $71,250,347 5 $515,010 | 2,237 $187,858,076
Poland (Town) 153 $15,513,426 19 $2,725,554 229 $32,130,011
Russia (Town 995 $109,074,500 4 $1,213,300 | 1,800 $160,285,766
Salisbury (Town) 930 $80,188,500 13 $1,731,700 | 1,819 $129,165,800
Schuyler (Town) 878 $98,993,000 52 $31,797,016 | 1,561 $251,469,289
Stark (Town) 265 $26,846,537 7 $1,009,797 682 $51,952,365
Warren (Town) 374 $42,655,370 16 $1,898,614 867 $73,593,701
Webb (Town) 3,254 $1,054,441,255 174 $73,740,740 | 6,027 $1,480,593,861
West Winfield (Village) 270 $23,553,111 32 $4,687,889 405 $37,371,889
Winfield (Town) 373 $38,622,889 13 $2,675,333 693 $85,679,000
TOTAL - ALL COUNTY 24,408 $2,930,471,306 1,494 $382,916,131| 41,207 | $4,861,736,553

A housing analysis showed more than 41% (13,717) of housing units were constructed
during or before 1939, prior to the adoption of current building codes.” These structures

may be more susceptible to extreme weather forces, including hail and high wind.

Jurisdictional Annexes include exposure and loss data about the built environment.

6 Although this table separates only residential and commercial property data from the totals, the total

property parcels and values represent the sum of all types of parcels.

72007-2011 American Community Survey and the Herkimer County Profile, 2013, Cornell Program on
Applied Demographics, Cornell University Cooperative Extension.
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Vulnerability of Critical Facilities and Community Assets

A critical facility or community asset is defined during this planning process as a facility,
structure or asset that, if damaged, would devastate disaster response and/or recovery. A
critical facility is classified as: (1) Essential Facilities; (2) High Potential Loss Facilities,
including At-Risk Population Facilities; and (3) Transportation and Lifeline Facilities.

Table 3.0-I: Critical Facility Categories and Types

Essential Facilities

Hospitals and other medical facilities

High Potential Loss Sites
Power plants

Transportation and Lifeline
Highways, bridges, and tunnels

Police stations

Dams/levees

Railroads and facilities

Fire stations

Military installations Bus facilities

Emergency Operations Centers

Hazardous material sites Airports

Main government buildings

Schools Water treatment facilities
Day care centers Natural gas facilities and pipelines
Nursing homes

0il facilities and pipelines

Table 3.0-m lists types and numbers of assets vulnerable to hazards. Hazard sub-sections
and Jurisdiction Annexes provide a more detailed list and description of at-risk assets.

Table 3.0-m: Critical Facilities Summary Table, all Jurisdictions

Category Type Count
County Government administration 1
Hospitals & other medical facilities 1
Essential Facilities Emergency Medical Services 21
Police and fire stations 30
Emergency Operations Centers 1
Power plants/Electric Sub-stations 22
Dams/levees 115
Military installations 0
Hazardous material sites (material stored or in use) 33
High Potential Loss Facilities Schools (Pul?llc [ P.’r.lvate) 27/1
Colleges/Universities 2
Day care centers 23
Nursing homes 8
Main government buildings 30
Churches/Places of Worship 10
Highways, bridges, and tunnels 25781 bridges
Railroads and facilities 2
Bus facilities 1
. P Commercial /Private Airports 8
Transportatl_o n _and Lifeline Water treatrflent facilitiep; 105
Facilities e
Wastewater facilities 12
Natural gas facilities & pipelines 5
0il facilities and pipelines 5
Communication towers 25
TOTAL 26,277
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Alist of critical facilities in the Planning Area can be found in Appendix 3, Hazard and Risk
Documentation. Jurisdiction Annexes include a list of critical facilities each community.

Vulnerability of the Natural Environment
Each hazard has a unique effect on the natural environment.

Vulnerability of Cultural, Historical, and Natural Resources

Natural, historical, and cultural assets are irreplaceable and support the broader economy.
Hazard sections describe potential impacts when resources are in hazard zones.

Vulnerability of the Economy
The economy sustains direct and indirect impacts.

Future Population Growth and Development Trends

The discussion of population growth and development is covered in the profiles and more
fully in Section 1, Introduction.

Impacts of Climate Change

New York State has researched the potential impacts of climate change. Its science-based
studies and reports detail the potential impacts of climate change to various community
sectors. The State has also developed programs on climate change adaptation and
strategies and discussed how these can be included into local mitigation plans. The
following table explains some of the potential implications and impacts of changing
weather patterns.

Table 3.0-n: Weather-related Potential Impacts and Consequences of Climate Change

Hazard Consequences

e Increases/decreases in severity result in more severe or long-
term secondary impacts (e.g., higher energy demand).

e Higher temperatures and more extreme precipitation will
stress the agricultural industry and ecosystems.

e Rising summer temperatures, with little change in the amount
of summer rainfall, may increase the frequency of short-term

Drought droughts (1 to 3 months), which may occur annually.

e Impacts to water management and hydrology.

e Commodity shortages.

Heavy Precipitation | ¢ Increased frequency and severity of damaging rainstormes.

Events e Stressed agriculture and ecosystems.

Extreme Weather
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Hazard Consequences

e More days with temperatures above 90°F. These will stress all
residents, but more so the frail and disadvantaged.

Extreme e Longer growing season.
Temperatures e Higher temperatures will stress the agricultural industry and
ecosystems.

e Impacts to environmental, social, and economic systems.

e Shorter snow seasons and earlier spring snow melts.
Projections include loss of snow-cover days by one-fourth to one-

Winter Weather half per year.

e Projected increase of 20-30% in winter precipitation.8
e Reduction in tourism economy from winter recreation.

A list of climate research studies and plans is provided in Section 2.9, Review and
Integration of Existing Policies, Plans, Studies and Reports, and Appendix 2-E,
References to Existing Policies, Plans, Studies and Reports.

Factors to Consider in the Next Planning Cycle

Hazard discussions mention factors that may increase or reduce future risk. Such elements
should be considered in the next planning cycle and be reviewed as the HMWG monitors,
evaluates, and updates the plan.

8 “Confronting Climate Change” (p. 62), referenced in 2014 NYS HMP, p. 3.4-8
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SECTION 3.1: AVALANCHE
3.1.1: HAZARD PROFILE

The few past occurrence of avalanches in New York happened in remote locations at high
elevations in northeastern Adirondack Park. Such events are typically rare and localized.
There is no record showing that an avalanche has impacted the population, built
environment, natural environment, or economy of Herkimer County and its municipalities.
Avalanche is omitted as a hazard of consideration in the 2015 HMP DRAFT but profiled
here to establish a baseline and determine overall risk for the current planning cycle.1

Hazard/Problem Description

Avalanches (also called “snowslides”) are defined as a natural hazard because they occur
when gravity pulls a mass of snow down a mountainside. Information from the New York
State Department of Environmental Conservation avalanche website indicates that four
conditions must be present for an avalanche to occur: steep slope, snow cover, a weak layer
in the snow cover, and a trigger event.2

Type

An avalanche occurs when the stress from gravity pulling snow downhill exceeds the
strength of snow cover to hold the snow in place. Historically, they have begun on 30- to
45-degree slopes, although 98% of recent documented events occurred on slopes of 25-50
degrees.® Although avalanches occur most frequently on slopes above the timberline and
facing away from prevailing winds, they can occur below the timberline on small slopes,
such as road cuts and openings in the trees. Dense timber can anchor the snow to steep
slopes and prevent avalanches from starting; however, once an avalanche is released it can
travel through a moderately dense forest.

Location

Historical data indicates that past avalanches in New
York’s Adirondack Mountains occurred in Essex County,
northeast of the Planning Area. Areas of Herkimer County
within Adirondack Park are in the “foothills” of the
mountain range but lack the higher elevations of Essex
County. The image to the right illustrates potential
avalanche areas in the Adirondack Mountains.

Adirondacks

1 The hazard and risk assessment conducted as part of the County’s general emergency planning using the
HAZNY software is described in Section 3.0, Base Plan.

2 New York State Department of Environmental Conservation. Available at:
http://www.dec.ny.gov/public/950.html

3 Ibid.
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Extent

Given the characteristics of avalanche, there is a low potential for the hazard to occur in the
Planning Area, where the topography and land cover are not conducive to a large-scale
event. There is also a low potential for small-scale snowslides that occur in road cuts and
small openings on forested slopes.

Previous Occurrences

National Climatic Data Center (NCDC) historical statistics record one avalanche between
1996 and 2013. This event occurred on February 19, 2000, in Essex County.* Historical and
anecdotal records® suggest other, unconfirmed avalanches affected New York,® but none of
the confirmed or unconfirmed events occurred in Herkimer County. There have been no
Presidential Disaster Declarations for avalanche in New York State.

Probability of Future Events
There is a low potential for an avalanche

occurrence in the higher elevations of northern Most avalanches occur
Hel.‘k_imer County, anq the absence of historical in the backcoun try,
activity means there is no data to establish a )

statistical period of return. Qualitative analysis outside Of devel op ed
suggests a low future probability based on the lack of ski areas.

previous events. Topography and other conditions (NYS DEC Avalanche website)

are also not conducive to avalanche.

Impacts and Consequences

One avalanche incident in the state claimed one life, but the incident occurred Essex
County. No major impacts to the built environment, natural environment, or economy
were recorded during previous occurrences. Northern Herkimer County municipalities are
sparsely populated. There is no indication that such an event would impact the County’s
economy either directly or indirectly. Should an event occur, its primary impact would be
on resident safety and health, and structural damage to buildings and infrastructure
networks—water, power and communication lines, and transportation routes. Loss of
vegetative cover would be a secondary impact.

Each jurisdiction in the Planning Area conducted an analysis of risks and consequences for
avalanche. Analytical data is summarized in Table 3.1-a.

4 NCDC data as reported in the NYS HMP, Section 3.3, p. 3.3-2

5 NYS HMP, Section 3.3 - Avalanche. Attributed to National Climatic Data Center, NOAA; and “A Short History
of Adirondack Avalanches”, Phil Brown, The Adirondack Almanac, February 1, 2010.

6 NYS HMP, pp. 3.3-2 to 3.3-3
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Table 3.1-a: Summary of Analysis of Avalanche Impacts and Consequences, by
Jurisdiction

Summary of
Avalanche Impacts

and Consequences,
by Jurisdiction

' |Level of Concern/Ranking?

+ [Mass Casualty Potential

' |Communication Failure

' [Damage to Homes and Businesses

' |Health and Medical System Impacts

+ |Water System Damage or Failure

' |Utility System Damage or Failure

+ |Sewer System Damage or Failure

+ |Agricultural Losses - Crops

+ |Agricultural Losses - Animals

' [Economic Impact - Direct or Indirect
1 |Commodity Shortage

' [Impact to Public Confidence in Governance
' [Impacts to Cultural or Social Assets

' [Impact to Municipal Buildings/Parks

+ |Civil Unrest

» [Transportation Infrastructure Damaged
» |Impact on Emergency Response Operations
» |Environmental Damage or Long Term Impact

Herkimer County

Village of Dolgeville -

Town of Fairfield - -

Town of Frankfort - -

Village of Frankfort - - | - - -l - - - - -] - - - - - A

Town of German Flatts - - - - - - - - - - - - - - - - ; _

Town of Herkimer - - - - - - - - - - - - i R

Village of Herkimer - - |- - -l - - - - -] - - - - - A

Village of Ilion - - | - - - - - - - - - - - - - |-

City of Little Falls - - - - - - - - - - - - - - - - - - -

Town of Little Falls - - - - - - - - - - - - - - - - - - R

Town of Manheim - - - - - - - - - - - - - - - R R

Village of Mohawk - - | - - - - - - - - - - - - - |- _

3.1.2: Risk Analysis

Each jurisdiction studied avalanche risk based on location, probability of future
occurrences, magnitude/severity, and significance to determine an Overall Risk Score.
Table 3.1-b summarizes jurisdictional scoring. The methodology for ranking risk elements
and determining the Overall Risk Score is described in Section 3.0, Base Plan.

Table 3.1-b: Summary of Overall Risk Scores for Avalanche, by Jurisdiction

Probability Mgt Overall
Jurisdiction Location of Future g Significance Risk
Severity

Occurrences Score?8
Herkimer County 1 1 1 1 4
Village of Dolgeville 1 1 1 1 4
Town of Fairfield 1 1 1 1 4
Town of Frankfort 1 1 1 1 4
Village of Frankfort 1 1 1 1 4

7 This category was considered only by the Town of German Flatts.
8 The scoring methodology is described in Section 3.0 of the Base Plan.
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Probability
Jurisdiction Location of Future
Occurrences

Magnitude/
Severity

Significance

Town of German Flatts 1 1 1 1 4
Town of Herkimer 1 1 1 1 4
Village of Herkimer 1 1 1 1 4
Village of Ilion 1 1 1 1 4
City of Little Falls 1 1 1 1 4
Town of Little Falls 1 1 1 1 4
Town of Manheim 1 1 1 1 4
Village of Mohawk 1 1 1 1 4
AVERAGE SCORE 4.0 = Low
Risk Summary: AVALANCHE
Location - Limited The compilation of jurisdiction risk scores,
Probability of Future Occurrence - Low | along with consideration of the hazard
Magnitude/Severity - Low profile and potential impacts and
Significance - Low consequences, indicates that avalanche is a
Overall Risk Score - Low low-risk hazard.

AVALANCHE Hazard Priority - Low

3.1.3: Vulnerability Assessment

The HMWG determined that avalanche is a low-risk hazard based on jurisdictional feedback
and a lack of documented occurrences. Further vulnerability assessment of the hazard is not
justified, and no action is necessary in this planning cycle to mitigate the hazard.

Future Population and Development Trends

It is unlikely that future growth in either population or development will affect the risk and
vulnerability of avalanche in the Planning Area. The highest elevations are within Adirondack
Park and included in the State Land Master Plan restricting development in the natural
environment, limiting potential increased population in areas where an avalanche might occur.

Factors for Consideration in the Next Planning Cycle
Future monitoring, evaluation, and updating of this plan should consider the following
factors, along with information from NYS HMP updates:

= Have avalanche events occurred since adoption of this plan?

= Has new scientific research or methodology changed the ability to predict avalanche
events or assess risk and vulnerability?

» Has there been significant change in the population, built environment, natural
environment, or economy that could affect the risk or vulnerability to avalanche?

» [sthere new evidence about the impacts of climate change that could affect the level
of risk or vulnerability to avalanche?
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SECTION 3.2: DROUGHT
3.2.1: Hazard Profile

Most of Upstate New York typically receives amounts of rainfall sufficient to maintain a
natural environment that includes plentiful forested and agricultural lands such as those
found in the Planning Area However, the potential for drought exists statewide.

More frequently occurring natural hazards, such as floods, thunderstorms, and winter
storms overshadow instances of drought in Herkimer County. Drought is profiled to
determine the overall risk to the Planning Area based on historical occurrences and
potential impacts to the natural environment and economy.

Hazard/Problem Description

Drought is defined as a normal, recurrent, and permanent feature of climate, originating
from a deficiency of precipitation over an extended period. The most visible impact is
water shortage. Drought periods of dryness are prolonged and severe enough to reduce soil
moisture. Water and snow levels fall below the minimum necessary for sustaining plant,
animal, and economic systems. The average annual statewide precipitation in the State of
New York is 28 to 60 inches per year. Average annual rainfall in Herkimer County ranges
from 43 inches to 57 inches.1

Other climatic factors such as elevated temperatures, strong winds, and low relative
humidity are often associated with drought and can affect its severity. Drought may also
precipitate or exacerbate secondary hazards such as wildfires. Plentiful vegetative fuel and
low water supply challenge control of a wildfire in progress.

Type

The 2014 NYS HMP characterizes drought as “an insidious hazard of nature”?2 because it
occurs over an extended period and may have a widespread impact on the environment
and the economy. There is generally no loss of life or damage to the built environment. It
may impact the water supply, including potable (drinking) water, thereby affecting public
health.

Drought has also been known to affect the environment and social and economic
conditions. The National Weather Service, Climate Prediction Center defines four types of
drought: meteorological /climatological, hydrological, agricultural, and socioeconomic.
Figure 3.2-1 illustrates the interrelationship between the four types of drought.

1 USDA/NRCS Data, 2006; referenced in the “Flood Insurance Study, Herkimer County, New York,
(Preliminary)”; 9/30/11.

2 National Drought Mitigation Center (NDMC). http://drought.unl.edu/DroughtBasics/WhatisDrought.aspx;
as referenced in the 2014 NYS HMP, Section 3.6, p. 3.6-1 (footnote 1)
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Location

The entire planning area is
susceptible to drought. The
hazard impacts primarily
the agricultural economy of
southern Herkimer County.
Figure 3.2-2 maps
drought-vulnerable soil
landscapes of the United
States. Areas highlighted in
red are dominated by soils
with less than six inches of
available water in the root
zone, which contributes to
drought conditions. The
map shows that both the
state and the Planning Area
have a foundation of
drought-vulnerable soil.
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Figure 3.2-1: Relationships Among Drought Types
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Source: 2014 NYS HMP, Section 3.2, p. 3.2-3

Figure 3.2-2: Drought Vulnerable Soils in the United States

Soil Survey Atlas - Conterminous United States
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Extent

Drought is a rare occurrence in the Planning Area, although the past occurrences suggest a
probability reoccurrence.

Several agencies and tools monitor the potential for and status of drought. The Palmer Drought
Severity Index is the most widely used nationally. The Index is calculated from precipitation and
temperature measurements at weather stations. An index value of zero represents the average
moisture conditions observed between 1931 and 1990 at a given location. A positive value
means conditions are wetter than average, and a negative value means conditions are drier than
average. Figure 3.2-3 shows the index for the month of September 2016. This map indicates that
Herkimer County was in the mid-range, or “normal,” drought phase during that month.

Figure 3.2-3: Palmer Drought Severity Index for Herkimer County, September 2016

Palmer Drought Severity Index
September, 2016

Mational Centers for
Environmental
Information

| erought mist et
E= [ — . == | ==
—4.00 -300 -200 -1.99 +2.00 +3.00 +4.00
ard by [ [ [ ] and
bealow -353 -253 +1.93 29 4353 ahewe

Source: NCDC. Available at: https://www.ncdc.noaa.gov/temp-and-preci -drou ht/historical-palmers

The U.S. Drought Monitor map monitors regional drought by looking at the current level of
short- (six months or less) and long-term (greater than six months) drought. Figure 3.2-4
depicts the drought situation as of November 22, 2016. This figure shows that by the end of
the two-month period between September (shown above in Figure 3.2-3) and November
2016, Herkimer County was an abnormally dry region, just above the level of moderate
drought.

SECTION 3.2: Drought 3.2-3
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Figure 3.2-4: U.S. Drought Monitor, November 22, 2016 (Severity Categories Below)

Author:
Hichard Helm
NCEI/NOAA
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Table 3.2-a: Categories of Drought Severity, U.S. Drought Monitor

Category Description Possible Impacts

Going into drought: short-term dryness slowing planting or growth of

DO Abnormally dry crops or pastures. Coming out of drought: some lingering water
deficits; pastures or crops not fully recovered.
Some damage to crops or pastures; streams, reservoirs, or wells low;

D1 Moderate drought | some water shortages developing or imminent; voluntary water use
restrictions requested.

D2 Severe drought Crop-or.past.ure losses likely; water shortages common; water
restrictions imposed.

D3 Extreme drought Majo? c.rop/pasture losses; widespread water shortages or
restrictions.

D4 Exceptional Exceptional and widespread crop/pasture losses; shortages of water

Drought in reservoirs, streams, and wells, creating water emergencies.

Source: http://droughtmonitor.unl.edu/

Figure 3.2-5 shows a monitoring tool maintained by the New York Department of
Environmental Conservation. This map shows that Herkimer County was in a “watch”
status for drought on January 3, 2017. A review of this and the previous two figures shows

3.2-4
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a span of time within which the county’s drought conditions gradually progressed from
“normal” to a “watch” status.

Figure 3.2-5: New York State Current Drought Conditions, January 3, 2017
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New York State
Current Drought Conditions

Local conditions may vary.

Source: NYS DEC, January 3, 2017- http://www.dec.ny.gov/lands/5014.html#Current

The extent of drought specific to Herkimer County is described in Table 3.2-b below.

Table 3.2-b: Table 3.2-b: Drought Extent in Herkimer County

Extent of Drought in Herkimer County, NY

Longest Drought on Record | July 1998 - August 1999
Speed of Onset Warning period: Weeks to months
Duration Weeks to months; in extreme conditions, years

Previous Occurrences

The 2014 New York State Hazard Mitigation Plan, January 2014, identifies three drought
events in Herkimer County between 1960 and 20123, which was confirmed by additional
research conducted during this planning process for the period 1950-2016. Table 3.2-c
describes the events and their general impacts, but is not specific to the Planning Area. No
additional statistical or historical information about previous occurrences was reported by
municipalities.

The 2014 NYS HMP documents property damages from drought totaling $38,406 and crop
damage of $2,069,243. No fatalities or injuries were recorded during the events described

32014 NYSHMP, p. 3.7-13
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in Table 3.2-c. No communities in the Planning Area have been included in previous
federal disaster declarations for drought.

Table 3.2-c: Previous Drought Events in Herkimer County, 1950 -2016
Date Location Related Information

April 1999 was officially the driest April of the 20t Century. Only
0.60 inches of rain were recorded at the Albany International Airport
and less at the National Weather Service (NWS) office on the State
University of New York, Albany (SUNY) Campus. The combination of
low rainfall and frequent gusty winds caused very dry underbrush,
which led to numerous brush fires during the month. [No impacts
specific to drought or brush fires are recorded for Herkimer
County.]
August was the peak of a 14-month-long drought across Eastern New
York that began in July of 1998. Regional rainfall and snow melt reached
about 80 percent of that normally seen. Between July 1998 and August
1999, 35.41 inches of water equivalent was recorded, compared to the
30-year normal of 42.84 inches. Drought warnings were issued across
the region and an agricultural disaster was declared. The Mohawk
Valley experienced record low levels and many wells went dry. Most
communities implemented voluntary or mandatory water restrictions.
Severe drought conditions developed over a 6-week period across
Northern Herkimer and Hamilton Counties. Some portions of the
Adirondack region accrued 90-day rainfall deficits of 8 to 12 inches
below normal, resulting in severe drought levels on the Palmer
Herkimer County | Drought Severity Index. Streamflow levels dropped into the lowest
- Northern Zone | 10% of recorded flows. Shallow wells and farm ponds reportedly ran
dry in northern portions of Herkimer County, and reservoir levels
became low enough to stop recreational activities and some
hydropower generation. Conditions improved following significant
rainfall on 10/23/2007 - 10/24/2007.
Source: Storm Events Database, NCDC. Available at:
https://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=36%2CNEW+YORK

Herkimer County
4/1/1999 - Northern and
Southern Zones

Herkimer County
8/1/1999 - Northern and
Southern Zones

9/13/2007

10/21/2007

Probability of Future Events

The occasional drought that disrupts the mostly moist climate in the state has an overall
annual future probability of three percent, based on the years 1960-2012.% (This figure
remains accurate for this planning period as no droughts were recorded within the additional
periods of research, 1950-1960 and 2012-2016.)

Impacts and Consequences

No major impacts to the people or built environment have been recorded from previous
occurrences. There is potential for impacts to public health, and the natural environment
has been affected during previous events. An event would also affect the Planning Area
economy as described below.

42014 NYS HMP, p. 3.6-20
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Potential Primary Impacts
= Health of residents

= Damage to critical lifelines such as water supply, power generation, and food supply

Potential Secondary impacts
= Power Failure
= Water shortage
* Food shortage
=  Wildfires

=  Economicloss

Population

There exists the potential for impact to the health of the public, particularly special
populations. Children, the elderly, the disabled, and those who are economically
disadvantaged typically require special assistance during all severe weather events. They
need preparedness and response assistance to establish alternate warning methods, and
could be at risk if there is a diminished supply of water or power. In such conditions, frail
persons who generally remain stable day-to-day may become unstable during a disaster,
requiring medical monitoring and access to immediate assistance or treatment.

Built Environment

Impacts and consequences to the built environment from drought are limited to potential
disruption of critical service and supply systems, such as water, sewer, electric power, and
communications. Loss of water may lead to the loss of power if the water level falls below
that required to support hydroelectric generating systems. No structural impacts from
drought are anticipated.

Natural Environment

The most significant impacts to the natural environment are crop failure and dried wells.
Lakes, reservoirs, streams, creeks, and rivers may also see lower water levels.

Economy

Drought causes secondary direct and indirect economic losses. These would be felt by the
agricultural community, water providers, and water users. Tourism would be scaled back
because low water levels would limit recreational activities. Residential economic losses
include:

Direct Impacts
= Crop loss
* Increased food prices

* Increased costs for utilities (water, power)
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Indirect Impacts

= Loss of wages due to farms and agriculture-related businesses being temporarily or
permanently closed

= Loss of customers due to business closures

3.2.2: Risk Assessment

Each jurisdiction in the Planning Area conducted analyzed the potential impacts and
consequences for drought. This analytical compilation is described in Table 3.2-d.

Table 3.2-d: Summary of Drought Impacts and Consequences, by Jurisdiction

Summary of
Drought
Impacts and

Consequence
s, by
Jurisdiction

Level of Concern/Ranking

Mass Casualty Potential

Transportation Infrastructure Damaged
Impact on Emergency Response Operations
Communication Failure

Damage to Homes and Businesses

Health and Medical System Impacts

Water System Damage or Failure

Utility System Damage or Failure

Sewer System Damage or Failure
Environmental Damage or Long Term Impact
Agricultural Losses - Crops

Agricultural Losses - Animals

Economic Impact - Direct or Indirect
Commodity Shortage

Impact to Public Confidence in Governance
Impacts to Cultural or Social Assets

Impact to Municipal Buildings/Parks

Civil Unrest

Herkimer County

Village of
Dolgeville

Town of Fairfield X X | X X X
Town of Frankfort | - - - - - - - - - - - - - - - - - - R

Village of Fairfield | - - - - - - - - - - - - - - - - - - -

Village of
Frankfort

Town of German
Flatts*

Town of Herkimer | - - - - - - - X - - X X | x X - - - - -

Village of
Herkimer

Village of Ilion - - - - - - Sl x| -] - x| - - - S IR AR B
City of Little Falls - - - x| - - Sl x| - - x| - - x | -] -] x]| -] -

Town of Little
Falls

Town of Manheim - - - - - - - - - - - x | x - - X - - -

- - - x| - - -l x - -l x| - -l x| -] x]| |-

VillageofMohawk | - | - | - | - | - | - | - | x| -| -\ x| -|-|-|-1]-1-/1-1-
*Town of German Flatts used a low (score 3), medium (2), and high (1) ranking system, but added a category called
“Level of concern/Ranking.”
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3.2.2: Risk Analysis

Each jurisdiction in the Planning Area conducted a drought risk analysis to consider
location, probability of future occurrences, magnitude/severity, and significance. An
Overall Risk Score for drought was determined by each jurisdiction.

Table 3.2-e: Summary of Overall Risk Scores for Drought, by Jurisdiction

Probabilit . .
Jurisdiction Location [ Futurey Mgg::;trlilge/ Significance ngzil:eRSISk

Occurrences
Herkimer County 2 2 2 3 9
Village of Dolgeville 2 2 1 1 6
Town of Fairfield 1 1 1 1 4
Town of Frankfort 1 1 1 1 4
Village of Frankfort 1 1 1 1 4
Town of German Flatts 2 2 2 2 8
Town of Herkimer 3 2 2 3 10
Village of Herkimer 3 2 2 1 9
Village of Ilion 1 1 1 1 4
City of Little Falls 1 1 1 1 4
Town of Little Falls 1 1 1 1 4
Town of Manheim 2 1 1 1 5
Village of Mohawk 2 1 1 1 5
AVERAGE SCORE 5.8 - Low

Additional details related to this summary are provided in the Jurisdictional Annexes.

Risk Summary: DROUGHT

Location - Widespread The compilation of jurisdiction risk scores,
Probability of Future Occurrence - Low | along with consideration of the hazard
Magnitude/Severity - Low profile and potential impacts and
Significance - Low consequences, indicates that drought is a
Overall Risk Score - Low low-risk hazard.

DROUGHT Hazard Priority - Low

3.2.3: VULNERABILITY ASSESSMENT

The HMWG determined that there is a potential for drought to occur in Herkimer County,
but its sporadic occurrence does not justify a conducting a vulnerability assessment. Based
on this determination, no actions are needed in this planning cycle to address mitigation of
this hazard.

5 The scoring methodology is described in Section 3.0, Base Plan.
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Future Development and Population Trends

Generally, municipal land use and zoning policies and programs do impact drought. Despite
the overall trend in declining populations in most municipalities, future growth in housing
may result in a higher at-risk population vulnerable to future drought conditions. Drought
conditions could be mitigated by incorporating cost-effective water containment systems
and back-up water and power generation systems into land development and emergency
planning criteria. The population and development trend will be evaluated in the next
planning cycle to determine whether there is any change in vulnerability to drought.

Impacts of Climate Change®

Our understanding of the impacts of climate change to all weather types is still incomplete,
but a look at trend data can provide insight into rainfall patterns to date. Average annual
precipitation in the Northeast has increased 10% since 1895, with precipitation from
extremely heavy storms increasing 70% since 1958. Scientific data suggests that annual
precipitation levels and the frequency of heavy downpours are likely to further increase.

Factors for Consideration in the Next Planning Cycle

Future monitoring and evaluation of this plan should consider the following factors, as well
as other information from NYS HMP updates:

» Have droughts occurred since the adoption of this plan?

= Has new scientific study, research, or practice changed the methods of predicting
drought or assessing risk and vulnerability?

= Are there new land development policies, plans or practices, or emergency plans
that address or impact drought?

= [sthere new climate change information or data that could affect the risk or
vulnerability to drought or provide opportunities for adaptation?

6 Information in this subsection was obtained from “What Climate Change Means for New York”, EPA 430-F-
16-034. U.S. Environmental Protection Agency, August 2016
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SECTION 3.3: EARTHQUAKE
3.3.1: Hazard Profile

While an earthquake in New York State has the potential to occur, scientific and historical
data indicate that Herkimer County’s vulnerability to this hazard is lower than that of the
rest of northern New York.

Earthquake is profiled below to determine the overall risk to the jurisdictions within the
Planning Area. The assessment considered factors such as impacts to the population, the
built environment, the natural environment, and the economy; should it occur, this hazard
would greatly impact the community. County vulnerability data was included in the 2014
New York State Hazard Mitigation Plan (NYS HMP), January 2014. A current baseline
vulnerability assessment is included in Section 3.3.3.

Hazard/Problem Description

Earthquakes are defined as natural hazards but they are unaffected by weather or climate.
An earthquake is characterized by sometimes violent shaking of the ground caused by
movement of the Earth’s tectonic plates, where two plates come together along fault lines.
An earthquake may strike suddenly and violently, occurring at any time of the day or night,
at any time of year. While FEMA and scientific organizations have extensively studied
earthquakes and how to predict them, no reliable predictive methods exist. A small
earthquake might crack windows and shake objects off shelves, but larger events may
cause death and massive destruction. They often devastate an affected community and

debilitate the economy.

Type

An earthquake is measured in magnitude and intensity. The Richter magnitude scale
(known as the “Richter Scale”) is used by the United States Geological Survey (USGS) to
estimate magnitudes for all large earthquakes, and is expressed in whole numbers and
decimals. The Modified Mercalli Scale (MMS) measures intensity, or earthquake severity. It
is the expression of the amount of shaking at a given location on the ground surface, and
MMS classifies earthquakes by their effects.! Roman numerals are assigned to categories
corresponding to effects observed during and after the event. The scale captures intensity
(ranging from imperceptible shaking to wholesale destruction) at a specific location, such
as at the epicenter or over a specific area. The strength of the earthquake is reduced as the
distance from the epicenter increases. Table 3.3-a shows a comparison of the MMS and
Richter Scale.

1 https://earthquake.usgs.gov/learn/topics/mercalli.ph
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Table 3.3-a: The Modified Mercalli Scale (Intensity) versus the Richter Scale (Magnitude)

Category Effects Richter Scale

I. Instrumental Not felt 1-2

II. Just perceptible Felt by only a few people, especially on upper floors 3
of tall buildings

1Il. Slight Felt by people lying down, seated on a hard surface, 3.5
or in the upper stories of tall buildings

IV. Perceptible Felt indoors by many, by few outside; dishes and windows rattle 4

V. Rather strong Generally felt by everyone; sleeping people may be awakened 4.5

VI. Strong Trees sway, chandeliers swing, bells ring, some damage 5
from falling objects

VII. Very strong General alanni_waﬂs and plaster crack 6.5

Source: http://earthquake.usgs.gov/learn/topics/mag vs int.php
Location

An Earthquake may occur along any of the state’s several fault lines. The Ramapo Fault
zone (a system of faults), the most predominant, spans southern New York and parts of
Pennsylvania and New Jersey. The Western Quebec Seismic Zone produces periodic
earthquakes, most which are less than 4.0 on the Richter Scale, that are felt in New York.

Figure 3.3-1: National Seismic Hazard Map

National Seismic Hazard Map
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Source: USGS, September 2016
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The USGS National Seismic Hazard Map on the previous page (Figure 3.3-1) indicates that
Herkimer County and its municipalities are minimally susceptible to earthquakes. The risk
in northern Herkimer County is only slightly higher. USGS regularly updates its maps to
help government officials assess current potential vulnerability. The insurance industry
also relies on these updates to evaluate exposure and risk, which helps establish
earthquake insurance premiums.

Extent

Earthquakes are rare, but their potential for occurrence is greater than zero. The extent of
an earthquake with the potential to affect the Planning Area is shown in Table 3.3-b.

Table 3.3-b: Earthquake Extent in Herkimer County

Extent of Earthquake in Herkimer County, NY

Highest Earthquake Value Recorded | Richter Scale - 5.8 magnitude (8/23/2011, due to distance from
in New York State epicenter, higher impact not felt in Herkimer County)
Speed of Onset Without Warning
Duration Primary shock - 10-30 seconds
Aftershocks - intermittent for weeks or months

Vulnerability increased with the presence of softer soils, which can become fluid in
character during ground movement. The term “liquefaction” is commonly used to describe
how saturated soils react to an earthquake. The National Earthquake Hazard Reduction
Program (NEHRP) categorizes New York soil into five classes, labeled A to E. Class A soils
tend to reduce ground motion, while Class E soil is likely to amplify and magnify seismic
waves.2

Table 3.3-c: NEHRP Soil Classes

Soil Classification Soil Types

A Very hard rock (e.g., granite, gneisses; and most of the Adirondack
Mountains)

B Rock (sedimentary) or firm ground

C Stiff Clay

D Soft to medium clays or sands

E Soft soil (including fill, loose sand, waterfront, lake bed clays)

Herkimer County soils are primarily Class B and Class D types. The soil classification map
on the next page (Figure 3.3-2) shows where soils in classes A through E may be found.

22015 NYS HMP, p. 3.7-8 and 9
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Figure 3.3-2: NEHRP Soil Classification Map, Herkimer County
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Source: NYS Geological Survey, as depicted in the 2014 NYS HMP. Based on correlations of surficial geologic materials
to NEHRP soil class and generalized depth to bedrock conditions. Note: Actual site specific conditions may vary.

Previous Occurrences

The largest New York earthquake on record occurred in 1944. It registered 5.8 on the
Richter scale, and the epicenter was in the town of Massena (St. Lawrence County), north of
Herkimer County. The 2014 NYS HMP identifies one previous earthquake occurrence in
Herkimer County,3 but none of the seven occurrences mentioned affected the Planning
Area. Table 3.3-d summarizes information gathered from various data sources and

municipalities. Following the table is a map (Figure 3.3-3) showing the location of
previous occurrences statewide.

32014 NYSHMP, p. 3.7-13
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Table 3.3-d: Earthquake History of Herkimer County (1840 - 2016)

Date/Disaster

Location

Extent

Description/Reported Damage

Declaration

January 16, 1840 | Herkimer 3.7 No reference and/or no damage reported.
January 19, 1982 | [Unknown] 47 The epicenter was 173.9 miles from Herkimer
County.
The epicenter was 20 km east of Blue
53 Mountain Lake, or 71.9 miles from Herkimer,
Moderate NY. The initial shock and tremors were felt in
October 7,1983 | Adirondacks .. | Herkimer County. Damages included a
Intensity: .

VI-VII rotated, c1_‘acked chimneys and _w_alls, and
broken windows. No record of injury or
damage in Herkimer County.

4.0
. . Light, The epicenter was 31.7 miles from Herkimer.
June 17,1991 Richmondville Inteisity: No reEord of injury or damage in the county.
V-V
Two earthquakes were recorded on the same
4.0 day. The epicenter of the first was registered
(8:46 am.) | at 73.7 miles from Herkimer County, the
April 20,2000 Adirondacks 5.2 second quake in the Town of Newcomb in

(10:50 Essex County, 119.4 miles from Herkimer.

am.) The event was felt in 12 states and Canada.
No injuries or major damage were reported.
The largest earthquake since 1983 to affect
northeastern New York, with some affects in
Herkimer County. The President authorized a

April 20, 2002 “North County” 51 FEMA declaration, with total eligible damages

FEMA DR 1415 Earthquake ) of $2+ million counted in Washington,
Warren, Hamilton, Franklin, Essex, and
Clinton counties. No record of injury or
damage in Herkimer County.
The strongest earthquake since the 1944
earthquake in Massena, NY. Impacted several
states and caused precautionary evacuations

August 23, 2011 M.in?rz.al, g at New York C1ty a.irports. There were no

Virginia documented injuries but minor property

damage was reported, including partial
chimney collapses. No record of injury or
damage in Herkimer County.

Sources: New York State Hazard Mitigation Plan, 2014 (additional statistics extracted from the NYS Statistical
Yearbook 2006); Herkimer County All-Hazards Mitigation Plan, (2014 DRAFT); http://www.city-
data.com/city/Herkimer-New-York.html#ixzz4QTfyHyrU
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Figure 3.3-3: Previous Earthquake Occurrences, New York (1973-2012)
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Source: USGS Global Earthquake Search, as depicted in the 2014 NYS HMP

New York State’s only Presidential Disaster Declaration for earthquake, in 1954, covered
six counties, including Hamilton County, which lies on Herkimer County’s eastern border.4

Probability of Future Events

Historical earthquake activity in the Herkimer area is near the New York state average,
which is 88% less than the overall U.S. average.> Although there is a 100% chance at any
given moment that an earthquake can occur, using historical information to predict future
occurrences, New York State can expect damaging earthquake events on average only once
every 22 years.® The 2014 NYS HMP summarizes the potential for future earthquakes as
relatively low, based on frequency alone. However, the state is considered vulnerable
because large events have previously occurred. Communities with high population density
and many older, deteriorating buildings are especially at risk.

4Source: 2014 NYS HMP, FEMA: DR:1415,5/16/2002p. 3.7-16
5 Source: http://www.city-data.com/city/Herkimer-New-York.html
62014 NYSHMP, p. 3.7-18
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Impacts and Consequences

No major impacts to the people, built environment, natural environment, or economy have
been recorded from previous occurrences; however, earthquake risk is primarily based on
population and the built environment. There is some potential for impacts to the natural
environment and the Planning Area’s economy through direct and indirect consequences
described in the primary and secondary impact descriptions below.

Potential Primary Impacts

= Life, safety, and health of residents.

= Structural damage to buildings and infrastructure networks: Water, power,
communication, and transportation lines.

= Other damage: May include surface rupture, fissuring, settlement, and permanent
horizontal and vertical shifting of the ground.

Potential Secondary Impacts

* Landslide * Fires

= Seiche * Dam/Levee failure

» Liquefaction = Economic loss
Population

More heavily populated areas in high seismic hazard zones are the most vulnerable, while
uninhabited areas are less vulnerable. The northern region of Herkimer County and the
municipalities in that region are sparsely populated and are less vulnerable to impacts
from earthquake.

Built Environment

Older, multi-story buildings in poor repair are the most vulnerable to the effects of
earthquake. Ground movement can result in buildings shifting on their foundations;
structural damage; exterior siding failure (materials such as brick may crack and fall);
breaking windows; and roof collapses. Figure 3.3-4 illustrates the potential effects of
earthquake on a masonry building.

Natural Environment

Although movement of the earth during an earthquake can produce significant impacts to
the natural environment, including landslide and liquefaction, there is no historical report
of impacts of this kind in the Planning Area.

Economy

Economic losses from earthquake could result from both direct and indirect impacts to
homes, infrastructure, businesses, and industries.
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Figure 3.3-4: Structural Damage to a Masonry Building, 1994 Northridge, California
Earthquake

Source: “Preventing Earthquake Disasters: The Grand Challenge in Earthquake Engineering: A Research Agenda
for the Network for Earthquake Engineering Simulation, 2004, The National Academies Press

Direct Economic Impacts
= Cost of repairs or replacement for damaged homes, infrastructure, and local businesses

= Increased costs for supplies or materials

Indirect Economic Impacts
* Loss of wages due to businesses being temporarily or permanently closed

= Loss of customers due to business closures

3.3.2: Risk Analysis

Each jurisdiction in the Planning Area conducted an earthquake risk analysis to consider
location, probability of future occurrences, magnitude/severity, and significance, from
which a county overall risk score was derived. A summary of municipal analyses of
potential risks and consequences for earthquake is shown in Table 3.3-e.
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Table 3.3-e: Summary of Earthquake Impacts and Consequences, by Jurisdiction

Summary of
Earthquake

Impacts and
Consequences,
by Jurisdiction

Level of Concern/Ranking

Mass Casualty Potential

Impact on Emergency Response Operations
Damage to Homes and Businesses

Health and Medical System Impacts

Utility System Damage or Failure
Environmental Damage or Long Term Impact
Economic Impact - Direct or Indirect

Impact to Municipal Buildings/Parks

' |Sewer System Damage or Failure

' |Agricultural Losses - Crops

' |Agricultural Losses - Animals

' |ICommodity Shortage

< [Impact to Public Confidence in Governance
> Impacts to Cultural or Social Assets

< |Civil Unrest

> ITransportation Infrastructure Damaged

< |Water System Damage or Failure

< ICommunication Failure

Herkimer County

Village of Dolgeville
Town of Fairfield
Town of Frankfort - -] - -
Village of Frankfort -1 -] - - - - -
Town of German Flatts* L{L{M|L|M]|L L
X
X

Town of Herkimer - -
Village of Herkimer - -
Village of llion -l - - - - - -
City of Little Falls -l x| x| x X X X
Town of Little Falls -l x| x| x X X X
Town of Manheim - -] - - - - - - - - - - - - - - R R R
Village of Mohawk - -] - - - - - X X X - - - - - - - - -

*Town of German Flatts used a low (score 3), medium (2), and high (1) ranking system, and added “Level of Concern/Ranking”

x |[x |[Z|x |x|Xx
x [x |—|x |x |[x

|

1

|

|

1

|

|

|

1

X | X |~
1
1
1
1
1
1
1
1
1

x
x
x
x

'

'
x
x
x
x
x

'

x

X X X - - X X X X X -

Jurisdictional annexes include information earthquake impact on each community.

Table 3-f: Summary of Overall Risk Scores for Earthquake, by Jurisdiction

s : Probability of Magnitude/ | .. .. Overall Risk
Jurisdiction Location . Significance
Future Occurrences Severity Score?
Herkimer County 1 1 1 1 4
Village of Dolgeville 1 1 1 1 4
Town of Fairfield 3 1 1 1 6
Town of Frankfort 1 1 1 1 4
Village of Frankfort 1 1 1 1 4
Town of German Flatts 4 2 1 2 9
Town of Herkimer 3 1 2 2 8
Village of Herkimer 3 1 2 2 8
Village of llion 1 2 1 2 6
City of Little Falls 4 2 3 3 12
Town of Little Falls 4 2 3 3 12
Town of Manheim 2 1 1 1 5
Village of Mohawk 1 1 1 1 4
AVERAGE SCORE 6.6 = Low

7 The scoring methodology is described in Section 3.0, Base Plan

SECTION 3.3: Earthquake 3.3-9



April 19, 2017 Herkimer County Multi-Jurisdictional Hazard Mitigation Plan

Risk Summary - EARTHQUAKE

Location - Widespread The compilation of jurisdiction risk scores, along
Probability of Future Occurrence - Low | with consideration of the hazard profile and
Magnitude/Severity - Low potential impacts and consequences, indicates
Significance - Low that earthquake is a low-risk hazard.

Overall Risk Score - Low

EARTHQUAKE Hazard Priority - Low

3.3.3: Vulnerability Assessment

A baseline vulnerability assessment to quantify potential earthquake loss was conducted
because there have been occurrences elsewhere in the state. Given the hazard’s low overall
risk score, the HMWG determined that no mitigation actions are currently required.

Methodology

The 2014 NYS HMP conducted a vulnerability analysis of a potential earthquake using
HAZUS-MH. Analysis for the state’s plan provided a method to quantify and compare the
relative earthquake risk of all New York counties through an annualized loss estimation
methodology. The State reviewed estimated losses associated with ground shaking for eight
return periods using USGS seismic probabilistic curves: 100; 250; 500; 750; 1,000; 1,500;
2,000; and 2,500-year ranges. The aggregation of these losses and exceedance probabilities
were annualized to estimate the annual cost of earthquake losses.

Population Vulnerability

Earthquake vulnerability is primarily based on population and the built environment. The
extent of impact to the population can be classified within the seismic zones, as described
in the 2014 NYS HMP.8

Table 3.3-g: Population at Risk in Earthquake Seismic Zones, Herkimer County

Spectral Acceleration
(%gravity)

8-16 | 16-20 | 20-24 | 24-28 | 28-32 | 32-36 | 36-40 | 40-60

Population at Risk 673 | 59,528 | 2,538 1,515 265 0 0 0

At-risk populations typically require special assistance for preparedness and response
measures. These include alternative warning methods, evacuation and sheltering, and daily
living needs. Individuals with medical conditions that are stable day-to-day may become
unstable during a disaster, requiring monitoring and access to immediate medical
assistance or treatment. In future in planning cycles, the HMWG should consider actions
that may be needed to protect vulnerable populations.

82014 NYSHMP, Table 3.7g. Data is identified by HAZUS-MH analysis of spectral acceleration (%g)
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Built Environment Vulnerability

Many factors affect the survivability of structures and systems from earthquake-caused ground
motions: proximity to the fault; direction of rupture, epicenter location, and depth; magnitude;
geologic and soil conditions; construction type and quality; and building configurations and
height. There are similar concerns about utility, transportation, and communications systems.

The HMWG analyzed property values for potential loss based on the number of structures at risk
(described in Table 3.3-h).° Table 3.3-i shows the value of at-risk structures from a 2,500-year
earthquake scenario. Estimated losses would vary depending on event location and magnitude.

Table 3.3-h: HAZUS-MH Earthquake Loss Estimation, Herkimer County (x $1,000)

Structural
Damage
Structural
Damage
Contents
Inventory
Loss
Relocation
Related Loss
Wage Loss
Income Loss
Total Loss

NOn-

$29 $85 | $27 | $1 | $22 | $9 | $12 | $11 | $196

Table 3.3-i: Building Inventory Value, Herkimer County (millions of dollars)

Residential Non-Residential

$3,411 $1,085 $4,496

Critical Infrastructure Vulnerability

The New York State Department of Transportation maintains inventories of county/municipal-
and state-managed roads and bridges. Herkimer County manages 578.31 miles of roads and 66
bridges (five co-owned with Fulton and Oneida Counties). Critical infrastructure (roads and
bridges) and electric, water, and gas lines are at risk to damage from a significant earthquake.
An event could disrupt communications and transportation, leading to delays in emergency
response. The Herkimer County Highway Department and the County work on a rotating
schedule to replace older bridges in poor condition.

Cultural and Historical Resources Vulnerability

Historic and cultural assets are susceptible to earthquake damage because they were built
before the today’s building codes and development regulations were instituted. Only in the
mid-20th century did builders begin considering risk from natural hazards or build using
rigid construction standards. In high-risk communities, mitigation building practices may
include reinforced foundations and structural components, impact-resistant windows, or
the practice of securing interior objects.10

92014 NYS HMP, HAZUS-MH Loss Estimation, Table 3.7i, p. 3,7-24
10 http: //www.conservationtech.com/FEMA-WEB/FEMA-subweb-EQ/02-02-EARTHQUAKE/1-

BUILDINGS/E~-Mitigation-Measures.htm
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Economic Vulnerability
Direct economic losses described in Table 3.3-j are based on data from the 2014 NYS HMP.

Table 3.3-j: Direct Economic Building Losses for 100-Year Earthquake Event,
Herkimer County (X $1,000)

Structural
Contents
Inventory
Relocation
Related Loss
Wage Loss
Income Loss

—
1]
St
=
-
[3)
=}
St
=)
%2]

$36 | $85 | $6 0 $24 $7 $9 $10 | $156

Future Population and Development Trends

Planning Area population trends show a slight decline over the past 40 years. This is not
expected to change within the next few years. Changes in economic development and land
use could impact population growth or decline and will be monitored and evaluated in the
next planning cycle. Specific population trends within municipalities are described in the
Jurisdiction Annexes.

Current county and municipal land use and zoning policies and programs do not indicate a
high potential for large-scale development in the future. Small-scale development can be
managed within the planning and regulatory capabilities of each local jurisdiction, without
impacting identified hazard areas. The low probability of an earthquake event, combined with
current higher building standards, lessens Herkimer County’s vulnerability to earthquake.

Impacts of Climate Change

Earthquake is a geological phenomenon. As such, climate change and related
environmental variables—such as temperature, precipitation, water quantity/quality,
storm frequency, and intensity—are not likely to affect earthquake risk and vulnerability.

Factors for Consideration in the Next Planning Cycle

Future monitoring and evaluation of this plan should consider the following factors, as well
as other information from NYS HMP updates:

= Have earthquakes occurred since the adoption of this plan?

= Have new scientific studies, research, or practices changed the methods of
predicting earthquakes or assessing risk and vulnerability?

= Are there new building or land development policies, plans, or practices that
address earthquakes?

= Has there been significant change in the population, built environment, natural
environment, or economy that could affect the risk or vulnerability to earthquakes?
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SECTION 3.4: EXTREME HEAT

NOTE: In the previous hazard and risk planning efforts for the 2015 HMP DRAFT, Extreme Heat was
considered jointly with Extreme Cold in the hazard category “Extreme Temperatures”. The HMWG chose
to consider Extreme Heat as a separate category in this planning process, and combine Extreme Cold
with Severe Weather: Winter Weather (Section 3.7.5).

3.4.1: Hazard Profile

Heat is one of the leading weather-related killers in the United States, despite the ability to
prevent or reduce the risk of heat exhaustion and heat stroke through outreach and
intervention.! Other natural hazard events such as floods and severe winter weather occur
more frequently in Herkimer County and New York, overshadowing concern about extreme
heat in hazard mitigation planning. Extreme heat must be considered, however, because its
effects may be devastating to the population, built environment, natural environment, and
the economy. Because this is a high-impact hazard and there have been previous
occurrences in the Planning Area, extreme heat is profiled to determine the overall risk to
jurisdictions. This section emphasizes the preparedness role of public education and early
warning in reducing the threat to humans.

Hazard/Problem Description

Exposure to extreme heat is a public health problem because it may result in heat-related
illnesses and death. In 2015, 45 people nationwide died as a result of extreme heat. This
figure is twice that of 2014 but well below the 10-year average of 113 heat related
fatalities.2 Exposure to extreme heat also may exacerbate pre-existing medical conditions,
especially those that affect the body’s heat regulatory system.

Type

Extreme heat is defined as temperatures that hover 10°F or more above the average
regional highs and last for several weeks. A heat wave is the term given to conditions in
which there is a prolonged period of excessively hot (and sometimes humid) weather
compared to normal climate patterns.

Extreme heat usually stems from the existence of a high-pressure system that stalls off the
Atlantic Coast. The system combines with airflow from the southwest or south. This pattern
of circulation brings warm and often humid weather in the summer and milder
temperatures in the fall, winter, and spring.

The relationship between heat and humidity is best explained through the Heat Index
Chart, shown here in Figure 3.4-1, developed by the National Weather Service (NWS) to
show how the combined threat of heat and humidity impact people.

LEPA’s Excessive Heat Events Guidebook at: www.epa.gov/heatisland/about/pdf/EHEguide final.pdf).
2 www.nws.noaa.gov/os/hazstats/heat15.pdf

SECTION 3.4: Extreme Heat 3.4-1


http://www.epa.gov/heatisland/about/pdf/EHEguide_final.pdf
http://www.nws.noaa.gov/os/hazstats/heat15.pdf

April 19, 2017 Herkimer County Multi-Jurisdictional Hazard Mitigation Plan

Figure 3.4-1: Heat Index and Relative Humidity, Effects on People
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Location

The whole Planning Area is susceptible to the effects of extreme heat. Temperatures at the
higher elevations of northern Herkimer County run cooler than those at lower elevations.

Extent

The average maximum temperature in Herkimer County ranges from 75° to 83°F.3
Historical data shows that the top ten years with the highest number of 90°+ days on
record occurred sporadically between 1874 and the present day. The mean number of days
per year with temperatures above 90° is 10. Between 2006 and 2016, the number of days
with temperatures over 90° ranged from four days (2009) to fifteen days (2013 and
2016).4

3 USDA/NRCS Data, 2006; referenced in the “Flood Insurance Study, Herkimer County, New York,
(Preliminary)”; 9/30/11
4 http://www.weather.gov/media/aly/Climate/90DegreeDays.pdf
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Figure 3.4-2: Top 10 Warmest Years, National Weather Service Office, Albany, NY (1820

- January 2016)
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Source: NWS, http://www.weather.gov/images/aly/Climate/Years Warmest.JPG

Previous Occurrences

Based on NCDC records summarized in the 2014 NYS HMP,> the Planning Area experienced
15 extreme heat events between 1960 and 2012. Data covering the period 2013 through
August 2016 shows no recorded extreme heat incidents. A SHELDUS search revealed that a
heat event affected Herkimer County between 2010 and 2012 and resulted in one injury,
$2,890 in property damage, and no crop damage.

Further research of the NCDC Storm Events Database during this planning cycle revealed
two “excessive heat” events® recorded for Herkimer County between 1950 and November
20167; however, there is no record of fatalities, injuries, property damage, or crop damage
resulting from either event. They occurred in the “Northern Herkimer (zone)” and the
“Southern Herkimer (zone)” on March 8, 2000. No additional information about extreme
heat events was reported by jurisdictions in the Planning Area.

Research conducted during this planning cycle shows that previous occurrences were
limited to one day of extreme heat. There have been no Presidential Disaster Declarations
in New York for extreme heat.

5 Documented in the 2014 NYS HMP, as determined through SHELDUS analysis, pp. 3.8-11

6 The Storm Database, NCDC, documents National Weather Service data that, for Herkimer County, is
frequently split into two zones - “Northern Herkimer” and “Southern Herkimer”. Because the Planning Area is
split into two zones, a single weather or hazard occurrence that impacts both areas may be reported as two
“events”.

7 https://www.ncdc.noaa.gov/stormevents
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Probability of Future Events

The statewide average probability for an extreme heat event is 6%. Future probability for
Herkimer County is 0%, a figure based on the low number of previous events.8 Various
predictive tools are available to anticipate periods of extreme heat. The map displayed in
Figure 3.4-3 is one such tool. It is used to convey the probability of temperature extremes
(in percent chance) during a specific period.

Figure 3.4-3: Temperature Probability Outlook for January 2017 (Percent Chance)

Probability (percent chance) Climate.gov
cooler than normal equal chances  warmer than nermal Data

80 70 60 50 40 33 33 40 50 60 70 80
Source: NOAA, Climate.gov, Issued 15 December 2016

Impacts and Consequences

Atmospheric variables can affect the impacts of extreme heat. Humid conditions add to
human discomfort and can increase the adverse effects of prolonged exposure. Extended
periods of hot weather in combination with lack of rainfall and dry conditions may lead to
drought, impacting to crops and livestock, and indirectly, the economy.

Population

Extreme heat may cause serious injury or death, though in small numbers. The greatest
human concern is for vulnerable populations, including children and the elderly. Despite
the many warnings issued about hot-weather preparedness, extreme heat is a predominant
cause of weather-related fatalities. Figure 3.4-4 illustrates the relationship between
fatalities from extreme heat and other weather types for the year 2015.

82014 NYS HMP, p. 3.8-26
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Figure 3.4-4: Heat-Related Fatalities for 2015

Vv

Weather Fatalities

Weather Fatalities for 2015
= 10 Year Average (2006-2015)
= 30 Year Average (1986-2015)

Tornado Heat Cold Rip Currents
Lightning Hurricane Winter Wind

Source: NWS, http://www.nws.noaa.gov/om/hazstats.shtml

Statistics for the same year (2015) illustrate that certain vulnerable populations are at
increased risk of heat-related morbidity and mortality.? Table 3.4-a shows that males have
a higher rate of heat-related fatality, consistent with the fact that typically more men have
jobs that require outside work in extreme conditions.

Table 3.4-a: Heat-Related Fatalities, by Age and Gender, for 2015

Age Group \ Female Male Total Percent
0to9 1 4 5 11.11%
10to 19 0 1 1 2.22%
20 to 29 0 2 2 4.44%
30to 39 0 1 1 2.22%
40 to 49 0 3 3 6.67%
50 to 59 2 4 6 13.33%
60 to 69 3 8 11 24.44%
70 to 79 3 5 8 17.78%
80 to 89 4 4 8 17.78%
90+ 0 0 0 0.00%
Unknown 0 0 0 0.00%

Total 13 (28.89%) | 23 (71.11%) 45 100.00%

Source: NWS, http://www.nws.noaa.gov/os/hazstats/heat15.pdf

9 “Deaths Attributed to Heat, Cold, and Other Weather Events in the United States, 2006-2010”, July 30, 2014;
National Health Statistics Reports, Centers for Disease Control and Prevention;
http://www.cdc.gov/nchs/data/nhsr/nhsr076.pdf
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The Herkimer County Department of Health maintains a “Public Health Emergency
Preparedness and Response Plan” (PHEPR) as part of the County’s Comprehensive
Emergency Management Plan.10 The PHEPR identifies the risk of extreme weather and
includes plans to assist those with special medical needs. As an example, the plan provides
for the opening of cooling sites to shelter those who lack access to air conditioning. The
following demographic groups are more susceptible to the effects of extreme heat:

= QOlder adults (age 65 and older)
*  Young children (0-4 years)
* Women who are pregnant

= Persons with medical conditions (e.g., heart disease, diabetes, high blood pressure,
insulin-dependent, dialysis)

= Persons with mental illness/disabilities or cognitive disorders

= Persons who use medical equipment (e.g., ventilators, oxygen, G-tubes)
» Individuals with drug or alcohol dependencies

» Persons with mobility devices (e.g., wheelchairs, walkers, canes)

=  Persons who are non-ambulatory

= Persons who are socially isolated

= Persons who do not speak English with minimal access to information

= Economically disadvantaged, especially in urban areas

Heat Safety

The best approach to mitigating the effects of extreme heat on humans is aggressive
preparedness education and providing timely warnings (see Figure 3.4-5).

Figure 3.4-5: National Weather Service: Warning Signs and Symptoms of Heat Iliness

HEAT

STROKE

Faint or dizzy ﬁ Throbbing headache
3 ) W
o g o 0 sweatin,
b o

Bady temperature J’ 1
above 103° )
Red, hot, dry skin

cool, pale,
dlammy skin

Nausea or vomiting

Rapid, weak pulse 2 —— Rapid, stiong pulse

Muscle cramps. Maylose

consciovsness

CALL9-1-1

« Take immediate action to cool

the person until help arrives

10 Herkimer County Comprehensive Emergency Management Plan, updated April 2015, Appendix 11: Public
Health Emergency Preparedness and Response Plan, p. 352 and 354. Additional reference for preparedness
information: http://www.health.ny.gov/publications /1243
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The National Weather Service (NWS) issues initiate alerts (advisories or warnings) when
the Heat Index is expected to affect public safety (see Table 3.4-b). The expected heat
severity determines whether an advisory or warning is issued. A guideline for the issuance
of excessive heat alerts is when the maximum daytime high is expected to equal or exceed
105°F, and a nighttime minimum high of 80°F or above is expected for two or more
consecutive days. The NWS office in Albany issues heat-related advisories as conditions
warrant.

Table 3.4-b: NWS Heat Watch and Warning Products

Advisory, Watch or Warning \ Conditions

The potential exists for an excessive heat event in the next 3-7 days.

e Provides information to the Heat Index United States forecast map
for those who need lead time to prepare for the event: public
utilities, emergency management, and public health officials.

Excessive Heat Outlook

Conditions are favorable for a heat event in the next 24 to 72 hours.

e Issued when the risk of a heat wave has increased but its occurrence
and timing is still uncertain.

Issued within 12 hours of the onset of dangerous heat conditions.

e  When the maximum heat temperature is expected to be 100° or
higher for at least two days and nighttime air temperatures will not
drop below 75°.

e (riteria vary across the country, especially in areas not used to
dangerous heat conditions.

e Take precautions to avoid heat illness.

e Not taking precautions could lead to serious illness or death.

Issued within 12 hours of the onset of extremely dangerous heat

conditions.

o  When the maximum heat index temperature is expected to be 105°
or higher for at least two days and nighttime air temperatures will
not drop below 75°.

e (riteria vary across the county, especially in areas not used to
dangerous heat conditions.

o Take immediate precautions to avoid heat illness.

e Not taking precautions could lead to serious illness or death.

Source: National Weather Service Forecast Office; http://www.nws.noaa.gov/om/heat/ww.shtml

Excessive Heat Watch - Be
Prepared!

Heat Advisory - Take Action!

Excessive Heat Warning -
Take Action!

Built Environment

Extreme heat has very little impact on individual homes and businesses. Overall, however,
the increased use of air conditioning in homes and work places during heat events may
result in significant energy demand that leads to utility “brownouts” and “blackouts.”

= Brownouts are an intentional or unintentional drop in voltage in an electrical power
supply system or grid. Intentional brownouts are used by power companies in an
emergency for load reduction to prevent a total power outage. They may last for
minutes or hours. Electrical equipment responds differently to brownouts. Some
devices will be severely affected, while others may not be affected at all.
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» Blackouts are short- or long-term losses of electrical power to an area. They can
occur for many reasons, but a system overload, such as one occurring during an
extreme heat event, may lead to a blackout.

Based on the analysis of the effects of extreme heat to the built environment, including
cultural and historic resources, potential risk is limited to temporary loss of power. Critical
assets such as roads and water distribution systems may experience minimal disruption as
an indirect consequence of extreme heat.

Heat Islands

A primary concern of extreme heat events is the increased demand for air conditioning
within homes and businesses. Heat islands are zones of relative warmth created by urban
air and surface temperatures that are higher than those of nearby rural areas. Air
temperatures in a large city can be 2 to 22°F higher than its rural surroundings. Figure
3.4-6 (next page) describes “heat islands,” their effects on humans, and mitigation
measures.

Economy
Extreme heat affects the economy through increased food prices. The hazard may result in

increased costs for healthcare and road : - :
. . Primary Economic Impacts:

maintenance and repair. Extreme heat can cause e Illness and loss of life
short- or long-term impacts to agriculture and the e Loss of Crops and Livestock
food supply system by affecting the water supply. e Power Failure
This, in turn, reduces crop production and
increases livestock mortality. Secondary Economic impacts:

e Drought
Cultural and Historical Resources O WEErSIEEE

e Food Supply
There is no potential direct impact to cultural or e  Wildfire
historical resources from extreme heat other than e Transportation Hazards (thermal
potential temporary disruption of power. In an expansion of concrete and steel
extended period of extreme heat, there could be an lrzailldsj ol it e 5 el
indirect economic impact from loss of revenue if .« E

conomy

the resource is tourism-dependent. Each
jurisdiction in the Planning Area conducted an analysis of potential impacts and
consequences for the hazard.
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Figure 3.4-6: Heat Islands

WHAT IS A “HEAT ISLAND”?

Heat islands!! are zones of relative warmth created by urban air and surface
temperatures that are higher than those of nearby rural areas. Air temperatures in a
large city may be 2 to 22°F higher than its rural surroundings and contribute to an
increased demand for air conditioning within homes and businesses.

In general, people living in and around cities experience summertime temperatures that
are higher than those in surrounding natural areas. Urban “heat islands” increase energy
demand, raise air pollution levels, and cause heat-related illness and death.

Heat Islands affect people in the following ways:

e Health: Breathing problems, heat cramps, and heat stroke.

e Air Quality: Increased use of air conditioning raises utility bills and increases power plant
emissions of carbon pollution that contribute to the effects of climate change. Higher
temperatures accelerate the chemical reaction that produces ground-level ozone, or smog.

e  Water Quality: Hot pavements heat stormwater runoff, which can hurt aquatic life in local
waterways.

e Energy Use: Heat islands are responsible for 5-10% of summertime electricity demand, leading to
higher electric bills, pressure on the electric grid, and brownouts and blackouts.

The following changes in urban areas can lead to higher urban temperatures:

e Removing trees and vegetation eliminates the natural cooling effects of shade and evaporation of
water from soil and leaves.

e Pavement, rooftops, and other non-reflective surfaces absorb heat during the day and release it at
night, inflating overnight temperatures.

e Tall buildings and narrow streets reduce wind flow and hot air that is trapped between them.

o  Waste heat from vehicles, factories, and air conditioners add warmth to the air, further increasing
the heat island effect.

How can communities cool down?
e Installing reflective cool roofs.
e Planting trees and vegetation, including “green” roofs.
e Using cool paving materials for roads, sidewalks, and parking lots.

Natural Environment

Extended periods of extreme heat may have devastating effects on the natural
environment. This includes the water supply, affecting the availability of drinking water, as
well as water navigation and recreation. Crop failure may result from lack of water for
irrigation. When accompanied by drought, periods of extreme heat increase the risk of
wildfires.

17.S. Environmental Protection Agency, https://www.epa.gov/sites/production/files/2016-
09/documents/heat island 4-page brochure 508 120413.pdf
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Table 3.4-c: Summary of Analysis of Extreme Heat Impacts and Consequences, by Jurisdiction*

Summary of
Extreme Heat

Impacts and
Consequences,
by Jurisdiction

Herkimer County

Herkimer County Multi-Jurisdictional Hazard Mitigation Plan

Level of Concern/Ranking

Mass Casualty Potential

Damage to Homes and Businesses

Sewer System Damage or Failure

Environmental Damage or Long Term Impact

Civil Unrest

Impact to Public Confidence in Governance

Impacts to Cultural or Social Assets

Impact to Municipal Buildings/Parks

» [Transportation Infrastructure Damaged

> Impact on Emergency Response Operations

» |Communication Failure

» |Health and Medical System Impacts

» |Water System Damage or Failure

x |Utility System Damage or Failure

» |Agricultural Losses - Crops

> |Agricultural Losses - Animals

» |Economic Impact - Direct or Indirect

» |Commodity Shortage

Village of Dolgeville

Town of Frankfort

Village of Frankfort - - - - - -

x| >
'
'
'
'
'
'
'
'
'
'

Town of German Flatts* | L LIM|L | M]|L

'
'
'
'
'
>
>
'
'
'
'
'

Town of Herkimer - - - - - -

Village of Herkimer - - - - - - X - -

Village of Ilion - - - - - -

City of Little Falls - - - - - - - - - - - - ; R

Town of Little Falls - - - - - - - - - - R R _ R

Town of Manheim - - - - - - - - - - - X X - - - X R

Village of Mohawk - - - X - - - - - - - - - - - - _ ,

*Town of German Flatts used a low (score 3), medium (2), and high (1) ranking system, and added “Level of
Concern/Ranking”. Impacts and consequences of extreme heat are also provided in the Jurisdiction Annexes.

3.4.2: Risk Analysis

Each jurisdiction in the Planning Area conducted an extreme heat risk analysis to consider
location, probability of future occurrences, magnitude/severity, and significance. An
Overall Risk Score for extreme heat was determined by each jurisdiction. Table 3.4-d
summarizes the jurisdictions’ scores.

Table 3.4-d: Table 3.4e: Summary of Overall Risk Scores for Extreme Heat, by

Jurisdiction
Probability of : .
Jurisdiction Location Future Magmtl.lde/ Significance Dzl l};Sk

Occurrences Severity Score
Herkimer County 3 3 1 2 9
Village of Dolgeville 1 2 1 1 5
Town of Frankfort 3 1 1 1 6
Village of Frankfort 3 1 1 1 6
Town of German Flatts 4 2 2 2 10

12 The scoring methodology is described in Section 3.0 of the Base Plan
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Probability of . q
Jurisdiction Location Futur:y Mgg‘l;g}ilfye/ Significance OV;!:::‘LIE ol
Occurrences
Town of Herkimer 3 2 2 2 9
Village of Herkimer 3 2 1 1 7
Village of Ilion 1 1 1 1 4
City of Little Falls 4 3 1 2 10
Town of Little Falls 4 3 1 2 10
Town of Manheim 4 3 1 2 10
Village of Mohawk 3 1 1 1 6
AVERAGE SCORE 7.7 = Low
Risk Summary - EXTREME HEAT
Location - Widespread The compilation of jurisdiction risk scores,
Probability of Future Occurrence - Low | along with consideration of the hazard
Magnitude/Severity - Low profile and potential impacts and
Significance - Low consequences, indicates that extreme heat
Overall Risk Score - Low is a low-risk hazard.

EXTREME HEAT Hazard Priority - Low

3.4.3: Vulnerability Assessment

The HMWG determined that, while there is a potential for extreme heat to occur in Herkimer
County, it is a sporadic occurrence and a vulnerability assessment is not justified. Based on this
determination, no actions are needed in this planning cycle to address mitigation of this
hazard. Although a vulnerability assessment was not conducted for extreme heat, the following
information is provided as guidance for consideration in future planning cycles.

Future Development Population Growth

Municipal land use and zoning policies and programs cannot directly affect extreme heat.
Despite the overall trend in declining populations in most municipalities, future housing
growth could result in a higher at-risk population vulnerable to extreme temperatures in
the future. Population and development trends will be evaluated in the next planning cycle
to determine whether there is any change in vulnerability to extreme temperature.

Impacts of Climate Change

Globally, unusually hot summer temperatures have become more frequent in recent
years.13 Extreme heat events such as heat waves are expected to become longer, more
frequent, and more intense. If temperatures continue to rise due to climate change, urban
areas are especially more likely to experience intense heat waves. This would result in
more heat-related deaths and illness.1# For the elderly and other vulnerable populations,

13 Hansen, J., M. Sato, and R. Ruedy. 2012. Perception of climate change. P. Natl. Acad. Sci. USA. Published
online: August 6, 2012.

14 [PCC (Intergovernmental Panel on Climate Change). 2014. Climate change 2014: Impacts, adaptation, and
vulnerability. Working Group II contribution to the IPCC Fifth Assessment Report. Cambridge, United

Kingdom: Cambridge University Press. www.ipcc.ch/report/ar5/wg?2.
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the risk of heat-related death may be even higher when combined with certain diseases
and conditions such as cardiovascular and respiratory illnesses. Young children and the
economically disadvantaged are also especially vulnerable when exposed to excessive heat.

Factors for Consideration in the Next Planning Cycle

Future monitoring, evaluation, and updating of this plan should consider the following
factors, as well as other information from NYS HMP updates:

= Have extreme heat events occurred since adoption of this plan?

= Have new scientific studies, research, or practices changed the methods of
predicting extreme heat events or assessing risk and vulnerability?

» Are there increased or newly identified at-risk populations?

= Has there been a significant change in the population, built environment, natural
environment, or economy that could affect risk or vulnerability to extreme heat?

= [sthere new evidence related to the impacts of climate change that could affect the
level of risk or vulnerability to extreme heat?
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SECTION 3.5: FLOOD
3.5.1: Hazard Profile

Flood is the most destructive natural hazard in the country based on impact and cost. From
2006 to 2015, flood insurance claims averaged $1.9 billion per year.! United States weather
fatality statistics for the year 2015 show that flood caused more deaths than other
weather-related hazards. It ranked third in total deaths, behind heat and tornado, when
calculating 10- and 30-year averages.

d ‘ Flooding can occur under weather and climatic
%4 conditions such as thunderstorms with heavy rainfall,
_ fast-melting snow, or ice jams, or following the failure of
water control structures or systems (e.g., dams, levees).
g1 Nationally, the most common cause of flooding is heavy
rainfall or snow melt that accumulates faster than it can

be absorbed by soil or carried away by rivers.

; HE

Herkimer County’s topographic, climatological, and meteorological features create an
environment conducive to year-round flooding. Warm weather flooding is caused by severe
thunderstorms bringing heavy rainfall that leads to flash floods and riverine or overbank
flooding. In cold weather, ice jams and fast-melting snow overwhelm waterways. Bank
erosion and sediment deposits exacerbate flooding by blocking and re-directing the natural
flow of waterways. Inland Herkimer County is not affected by storm surge from hurricanes
or tropical storms, but severe storms associated with these systems result in flooding

elsewhere in the state.

Hazard/Problem Description

The Planning Area has experienced many flood events. Historical data, federal disaster
declarations, and an analysis of impacts and consequences reveal that flooding is the
costliest, and one of the most frequently occurring, natural hazards.2 Northern Herkimer
County is located at higher elevations within Adirondack Park. The topography of the
southern region slopes north toward the Mohawk River. Drainage basins from higher
elevations merge into lakes, streams, brooks, and creeks that drain into the river.

The community is at risk, in part, from the way the built environment was developed.
Communities that are now built to capacity were founded near waterways for access to
transportation and a water supply. Historic poorly designed and constructed development,
combined with today’s climate change phenomenon, increases flood risk. The region has
conducted numerous studies to document flood problems. This plan integrates previously
identified data. Summaries of previous studies, plans, and reports are presented in Section
2.9, Base Plan.

1 FEMA, www.floodsmart.gov, the National Flood Insurance Program.
2 FEMA, Federal Disaster Declarations, total costs.
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New York Rising Community Reconstruction Program (NYRCRP)

The New York Rising Community Reconstruction Program (NYRCRP) was among the most
comprehensive flood planning efforts to date. A Herkimer County group with broad
representation from key stakeholders developed a county-specific plan. These efforts are
documented in the NY Rising Countywide Resiliency Plan, Herkimer County (NY Rising-
Herkimer), July 31, 2014. The plan provided rebuilding and resiliency guidance to
communities affected by Hurricane Irene, Tropical Storm Lee, Superstorm Sandy, and the
severe summer storms of 2013.3

The NY Rising-Herkimer process enlisted federal, state, and local agencies for “technical
expertise needed to develop reconstruction strategies to build more resilient
communities.”* The plan describes flood-related issues and long-term needs and suggests
that the community implement actions like those described below.>

= Provide a more natural floodplain for the county’s streams and creeks.

= Stabilize streambanks and repair erosion.

* Provide regular sediment and debris removal in high-risk streams.

= Strengthen land use regulations for floodplain development.

= Strengthen communication systems used before, during, and after disasters.

* Improve information sharing among local, state, and federal agencies.

» Provide safer and more resilient housing options for those living in the floodplain.

* Increase public education to current and future homeowners on the risks of living in
a floodplain.

* Improve evacuation preparedness and procedures.

= Use innovative technology to strengthen the resiliency of key assets.
= C(Create redundancy in the electrical power supply.

= Manage storm water and waterway capacity.

= Upgrade aging infrastructure.

Up to $3 million was initially allocated through the NYRCRP for recovery and resiliency
projects identified in the NY Rising - Herkimer plan.® Additional projects are being funded
by the Dormitory Authority of the State of New York (DASNY), which is among the nation’s
largest issuers of low-cost, tax-exempt bonds and one of country’s biggest public builders.

3 NY Rising Countywide Resiliency Plan, Herkimer County, July 31, 2014.; p. ii
4 Ibid; p. iii

5 Ibid; p. ES-2

6 NY Rising - Herkimer, p. ES-3
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Types of Flooding

Dam and Levee Failure

Dams and levees are manmade structures used for flood protection, power generation,
agriculture, water supply, and recreation. When built for flood protection, they are
engineered to withstand a flood with a computed risk level. If prolonged periods of rainfall
occur that exceed design requirements, water may overtop the structure and cause failure.
Overtopping is the primary cause of earthen dam/levee failure in the United States. Dam
failures also result from one or a combination of the following:

= Earthquake
» Inadequate spillway capacity

= Internal erosion from embankment or foundation leakage, or piping or rodent
activity

= Improper design or maintenance
= Negligent operation

= Failure of upstream dams/levees on the same waterway

Dam failure results in an uncontrolled release of impounded water that causes downstream
flooding. Different types of dams/levees fail for different reasons, as shown in Table 3.5-a.

Table 3.5-a: Dams/Levee Structure Types

Type of Structure Failure Characteristics

Concrete Arch or Hydraulic | May fail almost instantaneously: the flood wave builds
Fill to peak rapidly then gradually declines.

Earth and Rock Fill Fails gradually due to erosion of a breach.

Fails instantaneously or gradually with a

SR 7 corresponding building and decline of the flood wave.

With proper maintenance, structures can safely control the release of water during flood
events. However, many dams are more than 50 years old and require maintenance. Dams
are also now subject to stricter criteria because there is more downstream development,
and experts know more about how to predict flooding, earthquakes, and dam failures.”

Dam storage capacity ranges from a few thousand acre feet to millions of acre feet. The
largest Herkimer County reservoirs are Stillwater Reservoir and Hinckley Reservoir.
Stillwater has a surface area of 6,700 acres and 4,926 cubic feet of water at capacity.
Stillwater was created by damming the Beaver River. Hinckley, a combination earthen and
concrete masonry structure, was constructed in 1915 from a West Canada Creek dam for

7NYS HMP, p. 3.9-7
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supplying water to a canal. Today it is used for hydropower generation, water supply, flood
control, and recreation. Its surface area is 4.46 square miles and it has a water capacity of
25.8 billion gallons. The dam supplies water to 130,000 people in the region. There is no
record of dam failure.

The New York State Department of Environmental Conservation (NYS DEC) Bureau of
Flood Protection and Dam Safety assigns dam hazard classifications based on the potential
impacts of failure. The hazard class indicates the estimated consequences of failure, not the
condition of the dam.8 DEC may reclassify a dam to reflect changing conditions or changes
in the Department’s understanding of the impact of failure.

Dams must be constructed, operated, and maintained knowing that failure of even a small
dam may endanger downstream life, property, and the environment. Classification levels
build on each other, with higher levels adding to the consequences of previous levels.
Downstream hazard classifications are defined in 6 NYCRR Subpart 673.5(b).

Table3. 5-b: Downstream Dam Classifications®

Dam Classification Description

Failure is unlikely to result in damage to more than isolated or
unoccupied buildings, undeveloped lands, or minor roads, such as town or
county roads; is unlikely to result in the interruption of utilities, including
Class A - Low Hazard water supply, sewage treatment, fuel, power, cable or telephone
infrastructure; and/or is otherwise unlikely to pose the threat of personal
injury, substantial economic loss or substantial environmental damage.

Failure may result in damage to isolated homes, main highways, and
minor railroads; may result in the interruption of important utilities,

o Clas_s B - ) including water supply, sewage treatment, fuel, power, cable TV or
Significant/intermediate telephone infrastructure; and/or is otherwise likely to pose the threat of
Hazard personal injury and/or substantial economic loss or substantial

environmental damage. Loss of human life is not expected.

Failure may result in widespread or serious damage to home(s); damage
to main highways, industrial or commercial buildings, railroads, and/or
Class C - High Hazard important utilities, including water supply, sewage treatment, fuel, power,
cable or telephone infrastructure; or substantial environmental damage;
loss of human life or widespread substantial economic loss is likely.

A dam that has been breached or removed, has failed or otherwise no
longer materially impounds waters; or a dam that was planned but never
Class D - Non-hazard constructed. Class "D" dams are defunct dams posing negligible or no
hazard. The department may retain pertinent records regarding such
dams.

8 “DOW TOGS 3.1.5 - GUIDANCE FOR DAM HAZARD CLASSIFICATION”, Undated; New York Department of
Environmental Conservation, Division of Water Program Policy.

http://www.dec.ny.gov/docs/water pdf/togs315.pdf

9 Ibid, p. 4-5
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New York’s dam safety program comprises the following state and federal government
authorities regulating safety:10

= NYSDEC

¢ Environmental Conservation Law (ECL) Article 15, Part 673
* Federal Energy Regulatory Commission (FERC)

e 18CFR12.22-24
= U.S. Army Corps of Engineers (USACE)

e EP 1110-2-13, Dam Safety Preparedness

A dam safety Emergency Action Plan (EAP) is required for structures identified as Class B
(significant/intermediate) or Class C (high hazard). EAPs are not a local jurisdiction’s
response or flood plan, but a site-specific document that includes scenario-based
procedures to prevent or mitigate failure. USACE is required to submit an EAP for dams it
owns, operates, and maintains. EAPs for hydroelectric dams fall under the FERC. NYS DEC
regulates dam safety and EAPs for all dams in New York State.

When a dam or levee fails, it is incumbent upon local government to protect the life, safety,
and property of citizens in harm’s way. All jurisdictions within the dam inundation area
identified in the EAP should receive a copy of the plan. More information about the state’s
Dam Safety Program, EAPs, and structural flood control projects is available in the 2014
NYSHMP, Section 3.9. Additional information on the State’s Dam Safety Program is
available online at: http://www.dec.ny.gov/lands/4991.html

Herkimer Levee System

The earthen Herkimer Levee was completed by USACE in 1964 to protect against flooding
from the Mohawk River, West Canada Creek, and Bellinger Brook. The system is
approximately 21,700 feet in length and includes 16,700 feet of levee embankment from
Route 5 on its western end to the railroad on its east end; 1,800 feet along the east bank of
Bellinger Brook north of Route 5; and 3,200 feet along the west bank of West Canada Creek
north of the railroad. The levee system is sponsored by the State of New York and is
represented by NYS DEC and the Village of Herkimer, which operates and maintains the
flood risk management project. Levee failure would affect the Village and Town of
Herkimer. FEMA released a Risk MAP study titled The Levee Analysis and Mapping Plan
(LAMP), Herkimer Levee, DRAFT, in December 2016, and a follow-up report in March 2017,
discussing how best to map flood hazards landward of the levee system.

The updated study is required because the levee system was completed prior to 1985,
when FEMA released the Town and Village Flood Insurance Rate Maps (FIRMs) and Flood
Insurance Study (FIS). These documents inform the community of which areas are in a
flood zone, and to what degree all community neighborhoods are at risk from flood. The
levee system is not considered by FEMA to be an “accredited,” or effective, levee system.

102014 NYSHMP, p. 3.9-7
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The goal of the LAMP is to complete a system analysis that meets the National Flood
Insurance Program (NFIP) requirements of 44 CFR §65.10 and becomes “accredited.” The
study revisits previous risk assessments that did not meet requirements and analyzed and
mapped the levee as if it provided no protection during a 100-year flood (one having a 1%
annual chance of flood). This is called the “without levee” approach. New modeling
techniques will refine the level hazard reduction that current non-accredited levee systems
provide.

Ice Jam

An ice jam is an accumulation of ice or “frazil,” soft ice crystals in water that is too turbulent
to freeze solid. This forms where the slope of a river changes from steep to mild, or where
moving ice meets intact ice cover. Ice jams may lead to localized and regional flooding
behind the blockage. Sudden ice jam failure releases large quantities of water and ice that
damage nearby structures, croplands, and wildlife habitat.

Long cold spells cause rivers and lakes to freeze. A rise in the water level or a thaw breaks
the ice into large chunks that become jammed at man-made and natural obstructions. Ice
jam formation depends on weather and physical conditions in river channels.

Figure 3.5-1: Dynamics of Ice Jam Flooding

1. A dam upstream
temporarily
increases the flow
in the regulated
water course

2.The pulse of
increased flow
helps create an
ice jam further

downstream
3. The ice jam floods

the perched basins

Source: www.researchgate.net

A late winter ice jam is created when air temperatures rise above the freezing point and
causes river ice to melt from action of turbulent water on the undersurface of a river or
lake. Ice cover not subjected to a sudden increased flow
may melt in place with little jamming or significant rise
in water level. Additional rain and spring snowmelt
runoff contribute to ice jam flooding. The increased
flow raises the water level and breaks ice loose from
the banks. Given the large quantities of ice present,
spring breakup jams are more destructive than those

| created when water freezes in a narrow stretch of a

Ice Jam on the Mohawk River, 2007 river. In a repeated process, ice jams break up, move
Photo Credit: Union College downstream, and reform.
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Debris Flow

Debris flow is not a specific type of flood but a geological phenomenon that impacts
flooding. During heavy rainfall, a mass of soil and fragmented rock flows down a steep
slope and is funneled into stream channels. If combined with other objects, such as
vegetative debris in its path, the resulting muddy and debris-laden stream deposit
exacerbates flood levels and damage. Flows also result from moving natural detritus, such
as decayed trees, broken tree limbs, logs, and abandoned beaver dams.

Riverine or Flash Flood

Riverine flooding occurs when heavy rainfall causes high water levels in rivers or creeks to
overtop the bank onto normally dry land. Event impacts create human hardship and
economic loss. A flash flood is a rapid inundation of low-lying areas caused by heavy rain
associated with severe thunderstorms, tropical systems, or melting water from ice or snow.
Flash flooding also occurs far away from water bodies when a large volume of water cannot
be absorbed by the soil or storm water systems and travels overland unimpeded.

Flash floods also occur relatively frequently and not always within a floodplain. Floodplains
located along the shores of county lakes, streams, creeks, and rivers are prone to frequent
floods and/or inundation from heavy precipitation and run-off. When severe
thunderstorms associated with hurricanes or tropical storms occur, they often result in
floods.

Alluvial fan flood is not addressed in the NYS HMP because there are no documented
incidents of this hazard in the state. On the other hand, “bank-full” channel conditions in
places like Fulmer Creek cultivate sediment deposits that build alluvial fan-type
floodplains.

The natural processes of stream erosion and sediment deposition cause flooding where
stream or river slopes quickly change from a high to low grade, allowing sediment to build
up in the channel. This occurs in the Village of Mohawk, where commercial and residential
development sits 20 feet from the edge of Fulmer Creek. This situation is discussed in the
report titled Water Basin Assessment and Flood Hazard Mitigation Alternatives, Fulmer
Creek, Herkimer County, New York, Milone & MacBroom, April 2014. Page one reads, “A
number of steep slopes and high banks along the watercourse are prone to sliding,
slumping and failure, and contribute a substantial sediment load to the creek. As the
sediment is transported and deposits downstream, it restricts channel and bridge
capacity.” Sediment build-up also contributes to flooding in confined areas near culverts or
bridges. Routine stream maintenance and careful environmental permitting help alleviate
such flooding.

Mohawk River Flooding!!

The extent and impact of the types of flooding in the Planning Area are better understood
through a reading of the multi-channel risk reduction studies and plans previously

11 Mohawk River Basin Program, Action Agenda, 2012-2016, New York Department of Environmental
Conservation

SECTION 3.5: Flood 3.5-7



April 19, 2017 Herkimer County Multi-Jurisdictional Hazard Mitigation Plan

developed. The Mohawk River is included among the water bodies studied. The
information below from a plan documenting river concerns describes the problem and
suggests risk-reduction measures.

Mohawk River Basin Program Action Agenda, 2012-2016

New York State Department of Environmental Conservation
Background

The “Mighty Waters” Working Group was established by New York Governor Andrew Cuomo in June 2012.
The group was formed to support the Regional Economic Development Councils and integrate the
sometimes-conflicting interests of economic development, community revitalization, environmental
conservation, and flood hazard risk reduction. GOAL 3 defines the challenges and identifies multi-year
targets to address flood hazard risk reduction. The following summaries highlight some of the findings.

Challenges

e  Repetitive flood events are physically and financially devastating to flood-prone communities.

e  Historical development of communities along the rivers does not easily accommodate relocation of structures
without technical and financial challenges.

e  Multiple types of flooding can exacerbate the creation, movement, and deposition of debris, which then
impacts water flow and causes flooding in areas of floodplain constriction.
Changes in landscape and human development have contributed to the flooding impacts.
Strategies to reduce flood risk should reduce the consequences of flood events on human populations and
communities, as well as on critical infrastructure and cultural assets.

2016 Targets:

e  Public Education and Awareness: The community needs a better understanding of the causes of flooding;
factors that contribute to flooding; and the potential impacts of climate change.

e Floodplain Mapping: Work with FEMA and State and local agencies to complete the Light Detection and
Ranging (LiDAR) digital topographic layers initiated through FEMA’s RiskMap Program, a process that has
been underway since 2011.

e Flood Inundation Maps and Tools: Develop flood inundation maps and forecast tools using LIDAR, real-time
stream gauge reporting, and National Weather Service flood forecasts.

e Flood Hazard Restudies: Continue to work with FEMA to perform restudies of the most outdated or flood-
prone segments of the Mohawk and its tributaries [Note: Several these restudies were completed in 2014 after
the June 2013 severe flood event.]

e (limate Change and Flood Hazard Risk Reduction of Key “At Risk” Community Assets: Conduct public
education and outreach activities to foster better understanding of the potential impacts of climate change on
the region, and to encourage development of local climate adaptation strategies that emphasize natural
protective features.

e Sedimentation and Flooding: Evaluate the connection between sediment/gravel build-up to flooding, and
how this build-up increases scouring, erosion, and sediment loading in the basin.

Impacts of Climate Change

The potential impacts of climate change are described in the Action Agenda:

e Spring Breakup, Snowmelt, and Winter Rains

0 Warmer spring temperatures that lead to earlier and more rapid snow melt; more late-winter
precipitation likely to fall as rain, rather than snow.

e Cyclonic Disturbances
0 Increasing frequency of severe cyclonic events, allowing more northward tracking of hurricanes.

e Localized Summer Outburst Events
0 Increasing potential for formation of conditions conducive to summer outbursts and flash flooding.
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Figure 3.5-2 provides a visual overview of the types of flooding that impact the
communities near the Mohawk River and its tributaries.

Figure 3.5-2: Primary Types of Flooding Impacting the Mohawk River Watershed
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Source: http://www.canals.ny.gov

High groundwater flooding occurs when heavy precipitation causes the water table to
rise.12 As rainwater from high ground accumulates in low-lying areas, the water table rises
to the surface, causing the ground to be completely saturated (see Figure 3.5-3). High
groundwater flooding is not common in the Planning Area.

Figure 3.5-3: High Groundwater Cycle
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Source: http://radleygeography.blogspot.com/

12 Water table: the level below which the ground is saturated with water.
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Local Drainage

Local (urban) drainage systems collect groundwater from heavy rainfall in developed
areas. Water that does not evaporate or become absorbed by the ground is carried by
conduits to waterways such as creeks, rivers, or the ocean. These systems have two
purposes: 1) to control storm water runoff during periods of heavy rainfall; and 2) to
minimize disruption of activity from more frequently occurring, less significant storms.
Flooding occurs when runoff exceeds system capacity, or because systems are blocked
from lack of maintenance. Flooding that results from poorly-designed or blocked drainage
systems is categorized as flash flooding. About 20 to 25% of flood-related economic losses
occur in areas not designated as being in a “floodplain” because of ineffective local
drainage.13

Location

Each municipality is susceptible to flooding of one type or another. Developed areas near
waterways are prone to riverine and flash floods from seasonal storms, and to flooding
from fast-melting snow or ice jams. Heavy rainfall from seasonal storms impacts areas
away from waterways stemming from issues related to high groundwater or local drainage.

Dam/Levee Locations

The Herkimer Levee System affects the Village of Herkimer and the Town of Herkimer. The
New York State Inventory of Dams lists 104 dams in Herkimer County.1# Seven of these are
Class C (High Hazard) dams (see Table 3.5-c). Three of these are on Beaver Brook, two on
Steele Creek, and one each on the Mohawk River and West Canada Creek. The Herkimer
County Dam Inventory (Appendix 3) lists 68 dams as Class A, 13 as Class B, and 16 as Class
D. The inventory notes that 20 dams require EAPs but only 17 plans are on file with DEC.

Table 3.5-c: Class C - High Hazard Dam Locations, by Basin

Dam Name Basin River/Stream Nearest City \ EAP on File
Moshier Dam Black River | Beaver River Moshier Falls Yes
Stillwater Reservoir Dam Black River | Beaver River Moshier Falls Yes
Beaver Brook Site #1 Dam Mohawk Beaver River Dolgeville Yes
Hinckley Dam Mohawk West Canada Creek Hinckley Yes
Ilion Reservoir #3 Dam Mohawk Mohawk River Tributary Ilion Yes
Ilion Reservoir #2 Dam Mohawk Steele Creek Ilion Yes
Ilion Reservoir #1 Dam Mohawk Steele Creek Tributary Ilion Yes

Source: NYS DEC Dam Inventory, January 2017

The Hinckley Dam, located in the Town of Russia, could impact the Towns of Fairfield,
Herkimer, Newport, and Russia. The dam on East Canada Creek in the Village of Dolgeville
could impact that village and the Town of Manheim.

13 Wright, James M., P.E., Floodplain Management, Principles and Current Practices, FEMA, 2007; p. 2-12
14 The New York State Inventory of Dams is maintained by NYS DEC.
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Figure 3.5-4: Locations of All Dams in Herkimer County (Includes one dam on the
Montgomery County border)

® High Hazard Dams
& | @ Dams

Lt (BIEM. A

Miles
(4] 5 10 15 20

Source: NYS DEC Inventory of Dams

Riverine, Flash Flood, and Ice Jam

Countywide riverine and flash flooding is main source of flood damage. Figure 3.5-5
illustrates the widespread network of FEMA-designated floodplains and waterways in the
Planning Area. The waterways are overlaid on the jurisdictional boundaries (in red).
Detailed maps of jurisdiction floodplains are provided in the Jurisdiction Annexes.
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Figure 3.5-5: FEMA Floodplains and Lakes in Herkimer County

Source: ht : . iscloud.com/map/225030/herkimer

Ice jam flooding causes riverine flood events on Bellinger Brook; East Canada, Fulmer,
Moyer, Steele, and West Canada Creeks; and the Mohawk River. Ice jam and/or riverine
flooding affect most municipalities.

The Mohawk River Basin and its sub-basins are susceptible to repetitive flooding from
riverine/flash floods, severe storm system overload, snowmelt and ice jams, and cyclonic
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disturbances. Drainage from sub-basins contributes to the overall volume of water in the

river.

Figure 3.5-6: Mohawk River Basin and Sub-basins
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Previous flood studies and plans describe issues specific to creek and river locations where
the highest level of riverine and ice jam flooding occur. These locations include the following:

» Bellinger Brook - Bridges in the Village of Herkimer are not large enough to span
bank-full flows. Bridges and neighborhoods near Church Street, West German
Street, and Maple Grove Avenue are at risk of flooding from heavy rainfall, ice jams,
and storms not severe enough to receive a Presidential disaster declaration (July
2013).15 Three site-specific high risk areas were identified in the Basin Assessment,
and Flood Hazard Mitigation Alternatives, Bellinger Brook at the Village of Herkimer,
(April 2014), Emergency Transportation Infrastructure Recovery.

= Fast Canada Creek - The creek often overtops its banks, flooding residential,
commercial, and industrial areas in the Village of Dolgeville. The Route 29 bridge is

15 Water Basin Assessment and Flood Hazard Mitigation Alternatives, Bellinger Brook at the Village of Herkimer,
Herkimer, NY, Emergency Transportation Infrastructure Recovery, April 2014
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susceptible to flooding because of ice jam formation.1¢ Three high-risk sites for
mitigation actions include the bridges, the hydroelectric dam, and areas of sediment
deposition along Saltsman Road.

Mohawk River - Constrictions in the natural channel and water control devices,
such as dams and locks, create an impediment to the natural flow of water and
accumulation points for ice and debris. The Mohawk River Basin Floodplain
Assessment (10/17/12) estimated the extent of potential damage to at-risk
structures in future flood scenarios, and included maps with identified critical
facilities overlaid on the river’s floodplains. The Mohawk River Action Agenda, 2012-
2016, includes two key deliverables: goals for flood hazard risk reduction, and
linkages between climate change and preparedness efforts required to protect
cultural, recreational, economic, and environmental assets.

Moyer Creek — Water flowing from the steep upper reaches of the Frankfort Gorge
transports sediment to lower gradient -
reaches in the Village of Frankfort. Here they
are deposited in the channel, restricting flow
capacity and blocking stream crossings.
Sediment transport and stream hydraulics are
compounded by the proximity of commercial
and residential development in the floodplain,
where structures sit within 20 feet of the
creek. Some of the worst flooding occurs near
Main Street Bridge, which is constricted, and
is exacerbated by ice accumulations in winter.
The Basin Assessment and Flood Hazard
Mitigation Alternatives, Moyer Creek (April Source: Milone & MacBroom, Inc.
2014), Emergency Transportation Infrastructure Recovery study identified three site-
specific high risk concerns: road crossings in Frankfort Gorge; high bank failure and
levees; and Main Street Bridge, nearby canal walls, and a dam.

Moyer Creek

Steele Creek - Steele Creek generates stream power in some of its reaches during
high flow events. Bridges and sections of channel along the watercourse are not
large enough to convey flows during storm events because flow is hindered by
sediment deposits and development. An area of commercial and residential
development in the Village of Ilion occurs in the floodplain and less than 20 feet
from the creek. The Basin Assessment and Flood Hazard Mitigation Alternatives,
Steele Creek (April 2014), Emergency Transportation Infrastructure Recovery study
identified three high-risk sites: the Spinnerville Gulf Confluence; the Falls; and
Otsego, First, Second, Third, and West Main Streets.1?

West Canada Creek - Officials and residents report that flood-related damage in the

16 Water Basin Assessment and Flood Hazard Mitigation Alternatives, East Canada Creek, Herkimer County, NY,
Emergency Transportation Infrastructure Recovery, April 2014,

17 Water Basin Assessment and Flood Hazard Mitigation Alternatives, Steele Creek, Emergency Transportation
Infrastructure Recovery, April 2014
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Village of Middleville affected homes on Fishing Rock Road and Kanata Street. The fire
station has been inundated by waters from the creek and from Maltanner Brook. The
Village of Herkimer Route 5 bridge is susceptible to ice jam flooding. The Basin
Assessment and Flood Hazard Mitigation Alternatives, West Canada Creek (April 2014)
study identified high-risk sites affected by sedimentation, bank failure, and erosion.

Figure 3.5-7: Waterways in Herkimer County, Detail of Southern County Region
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Basin assessments for East Canada, Fulmer, Moyer, Steele, and West Canada Creeks
describe affected locations in neighboring jurisdictions. The assessments are discussed in
Section 2.9, Base Plan, and Appendix 2-D: References, Plans, and Studies.

The following Herkimer County communities are susceptible to repetitive flooding: the City
of Little Falls; the Towns of Columbia, Fairfield, Frankfort, German Flatts, Herkimer, Little
Falls, Manheim, Newport, Russia, Salisbury, Schuyler, Stark, and Webb; and the Villages of
Dolgeville, Frankfort, Herkimer, Ilion, Middleville, and Mohawk. Community-specific risks
and concerns are addressed in the jurisdiction annexes.
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Floodplains (Special Flood Hazard Areas, SFHAs)

A floodplain is flat land adjacent to a river, creek, or stream that is subject to periodic
inundation. The floodplain describes the area inundated by the “100-year” flood, or a flood
that has a 1% chance in any given year of being equaled or exceeded. A floodplain is
designated when floodwater exceeds the capacity of the main channel, or water escapes the
channel through bank erosion. During inundation, silt is deposited by retreating floodwater
and, trapped by vegetation, builds the floodplain. Buildup is greatest near the stream,
forming natural levees in areas of stable banks. Floodplain deposits, which are coarsest
near the stream, may show vertical size-graded stratification (sorting). The floodplain is an
integral part of a stream system and is affected by adjustments the system makes to its
sediment load and variable flow. The stream system is a network that collects fresh water
from the land and carries it to the ocean. As such, floodplain deposits and floodplain
development affect a larger natural structure than might first be appreciated.

Floodplains serve multiple functions. They moderate flooding, maintain water quality,
recharge groundwater, reduce erosion, redistribute sand and sediment, and support fish
and wildlife habitat.

Figure 3.5-8: Characteristics of a Floodplain

Characteristics of a Floodplain

Floodplain

Flood Fringe

Flood Fringe

——— = e e e e

MNormal Channel

Source: NFIP Guidebook. FEMA
Areas subject to flooding include the following:

= Locations that experience greater than the 1% annual chance flood, often referred to
as the 100-year flood.

= Those subject to less extensive, more frequent, or repetitive flooding.

= Sites that experience shallow flooding, storm water flooding, or drainage problems
that do not meet the National Flood Insurance Program (NFIP) mapping criteria.
Twenty percent of flood insurance claims are from properties in these areas.

= Places affected by flood-related hazards such as coastal and riverine erosion.

= Locations that will flood in the future because of sea level rise and upstream
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watershed development.18

Figure 3.5-9 depicts how the hydrologic floodplain is defined by bank-full elevation. The
topographic floodplain includes the hydrologic floodplain and higher floodplains up to a
defined elevation that corresponds to potential flood frequency.

Figure 3.5-9: Topographic and Hydrologic Features of a Floodplain

topographic floodplain

hydrologic floodplain

bankfull width

Source: U.S. EPA, https://cfpub.epa.gov/watertrain/moduleFrame.cfm?parent object id=637

Extent

The strength or magnitude of a flood varies based meteorological, environmental, and
geological factors, including latitude, altitude, topography, and atmospheric conditions.
Flood is also affected by seasonal variation, storm characteristics, warning time, speed of
onset, and duration. Most floods are preceded by a warning period that allows emergency
managers to communicate the need to prepare for the event. A flood may last from minutes
to days.

The September 2011 FEMA Flood Insurance Study (FIS) shows that the region is prone to
intense cloudburst rainfall. Floods result from storms covering both large and small areas
with intense rainfall. Riverine floods generally occur from May through August. The upland
areas are characterized by dissected topographic relief with steep stream slopes. Flood-
prone communities in the Planning Area experience floods characterized by rapid water
rise, high maximum discharge, short duration, and low volume of total runoff. Table 3.5-d
discusses the extent of various flood types.

18 “No Adverse Impact How-To Guide for Mitigation”, American Society of Floodplain Managers, July 2013,
Update 2016.
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Table 3.5-d: Flood Extents by Flood Type

Extent of Flood (General) in Herkimer County, NY

Potential Impact Throughout a large region
Cascade Effects Highly likely
Frequency Regular event
Onset Warning time from minutes to hours
Duration Minutes to hours; 2 to 3 days in extreme events
Recovery Time More than two weeks
e Potential for serious injury or death, not in large numbers
Impact e Severe damage to private property, public facilities, and

critical infrastructure

Extent of Dam/Levee Failure Flood in Herkimer County, NY

Potential Impact Multiple locations (identified in Figure 3.5-4)
Highly likely - structural collapse, utility failure, water supply

Cascade Effects

contamination
Frequency Rare event
Onset No warning to warning time of minutes
Duration 1 day
Recovery Time More than two weeks

e Potential for serious injury or death in large numbers

Impact e Severe damage to private property and public facilities
Potential Impact Multiple locations
Cascade Effects Highly l.ikely - structural collapse, utility failure, water supply
contamination
Frequency Occasional event
Onset No warning to warning time of minutes
Duration 1 day
Recovery Time More than two weeks

e Potential for serious injury or death, not in large numbers
e Severe damage to private property and public facilities

Impact

Extent of High Groundwater/Local Drainage Flood in Herkimer County, NY

Potential Impact Multiple Locations
Cascade Effects Highly likely - flood, utility failure, water supply contamination
Frequency Occasional Event
Onset No warning to warning time of minutes
Duration 1 day
Recovery Time More than two weeks

Impact e Potential for serious injury or death, not in large numbers
P e Severe damage to private property and public facilities

Extent of Riverine & Flash Flood in Herkimer County, NY

Potential Impact Multiple Locations
Cascade Effects Highly likely - ﬂoo.c!, stru.ctural damage and collapS(.e, ro.ad and
bridge damage, utility failure, water supply contamination
Frequency Frequent Event
Onset Limited warning to warning time of minutes
Duration 1 day
Recovery Time More than two weeks
e Potential for serious injury or death, not in large numbers
Impact . . s
e Severe damage to private property and public facilities
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Warnings issued through official sources, such as the National Weather Service (NWS) and
the Storm Prediction Center, provide the most reliable and timely preparedness information,
but the exact flood location and depth depends on the amount, duration, and location of
rainfall. Many floods, especially flash floods, occur outside of FEMA-designated flood zones.

The region is subject thunderstorms with heavy precipitation from May through July,
during the spring and early summer. Severe winter storms associated with cold-weather
months affect the area between October and May. Ice jam flood occurs between December
and April. Local officials use several tools to predict flood conditions and develop timely
warnings. One such tool is a series of stream gauges on county creeks and rivers. Monitored
by the Advanced Hydrological Prediction Center, the USGS, the U.S. Army Corps of
Engineers, and the NWS, the region’s 13 gauges track the rise and fall of water level and, if
necessary, estimate the time required to evacuate.

Figure 3.5-10: Stream Gauge Locations on Herkimer County Waterways
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Previous Occurrences

The National Oceanic and Atmospheric Administration’s (NOAA) National Climatic Data
Center’s (NCDC) Storm Events Database documented 79 flood events occurring locally
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between 1996 and 2016.1° Between 2013 and August 2016, there were 10 floods, all
reported as “flash floods.” The number and types of events are described in Table 3.5-e.

Table 3.5-e: Types and Causes of Flash Flood and Flood Events in Herkimer County,

1996 - 2016
Flood Type \ Cause Number of Events \ Property Damage
[Not Available] 26 $1,996,000
Heavy Rain 20 $582,000
Flash Flood ;(:li:y ain/Snow 1 [Not Available]
Heavy
Rain/Tropical 1 [Not Available]
System
ALL FLASH FLOODS 48 $2,578,000
[Not Available] 22 $4,165,100
Heavy Rain 5 $50,000
Flood Heavy Rain/Snow 3 [Not Available]
Melt
Ice Jam 1 [Not Available]
ALL FLOODS 31 $4,125,100
TOTAL FLASH FLOODS AND FLOODS 79 $6,793,100

One flood-related fatality and 12 injuries were reported from events occurring before
1996,20 but no fatalities or injuries were recorded for the events summarized above. There
was one instance of crop damage pre-1996 but none thereafter. Eleven flood events
warranted Federal Disaster Declarations. These are described in Table 3.5-f.

Table 3.5-f: Major Flood Disaster Declarations in Herkimer County (1954 - 2016)
Type/Location

Individual Assistance (I1A)
Public Assistance (PA)

Declaration
Date

Disaster
Number

Damage Amount

FEMA Obligated Dollars as of
07/12/2013 | January 2017”

PA-$56.5 million

FEMA Obligated Dollars as of

Severe Storms and Flooding (16 counties)

DR Herkimer - PA

Remnants of Tropical Storm Lee (13

DR-4031 | counties) 10/30/2012 | 2014 NYSHMP update:
Herkimer - IA IA - $999 million
PA $1.26 billion
FEMA Obligated Dollars as of
Hurricane Irene (28 counties) 2014 NYSHMP update:

DR-4020 08/31/2011

IA - $103 million
PA - $362.5 million

Herkimer - IA and PA

19 The NCDC Storm Events Database does not list flood events prior to 1996. The database also identifies
events as occurring in Southern Herkimer and Northern Herkimer. When events in both regions are reported
for the same date, they included here as one countywide event.

202014 NYS HMP, P. 3.9-32.
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Disaster
Number

Type/Location
Individual Assistance (IA)

Declaration
Date

April 19, 2017

Damage Amount

Public Assistance (PA)
Severe Storms, Flooding, Tornadoes, and

FEMA Obligated Dollars as of

DR-1993 | Straight-line Winds (23 counties) 06/10/2011 | 2014 NYSHMP update:
Herkimer - PA PA - $25.9 million
FEMA Obligated Dollars as of
Severe Storms & Flooding (9 counties) 2014 NYSHMP update:
DR-1670 Herkimer - PA 12/12/2006 IA $3 million
PA - $30 million
Damages: $246.3 million
DR-1650 | SevereStorms & Flooding (12 counties) 07/01/2006 12:5244;\ N(:g;%&tlfiggftaefs ot
Herkimer - [A a1
IA - $31.5 million
PA - $211.1 million
Severe Storms & Flooding 14 counties) FEMA Obligated Dollars as of
DR-1534 | Herkimer - PA 08/03/2004 | 2014 NYSHMP update:
PA - 18.7 million
Total Eligible Damages: $34.6
Severe Storms (28 counties) million
DR-1335 | Herkimer - PA 07/21/2000 | FEMA Obligated Dollars as of
2014 NYSHMP update:
PA - $31 million
Road closures, property damages,
closed businesses and ten (10)
. . deaths. Total Eligible Damages:
DR-1095 ﬂee‘;f:;‘z"rg& Flooding (41 counties) 01/24/1996 | $160 million.
NWS - NY Total Flood Damages
for 1996 in 2013 Dollars: $220
million
NWS - NY Total Flood Damages
Severe Storms & Flooding (7 counties) for 1976 & 1977 in 2013 Dollars:
DR-515 Herkimer - 1A 07/21/1976 1976 - $38 million
1977 - $10.6 million
DR-447 | Severe Storms & Flooding 07/23/1974 | Damage information unavailable

Other flood loss reports include the following:

* Flood of July 2006: Most severe/extensive flooding in over 100 years with an
estimated $20 million in damages in Herkimer County.

= NCDC documented flood costs for 116 events (March 1993 - April 2007) totaling
$16.47 million.

= Between July 2007 and January 2014, the county experienced three floods, all of
which met the threshold for the community to receive FEMA Public Assistance.

= Spring Flood, 2010: A historic building in the Town of Middleville housing village
government offices, the post office, and the library sustained structural damage.
Offices were temporarily relocated. Two families were displaced when their homes
were damaged. NCDC noted that the culvert system is prone to blockage, which
contributes to repetitive flooding.
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= June-July 2013: The NWS Advanced Hydrologic Prediction Service reported that the
Planning Area received between 10 and 15 inches of rainfall in the month of June
and an additional 5 to 8 inches in July 2013. Much of this rainfall fell during events
that dropped between 3.5 and 4.5 inches of rain between June 11 and 14; 5.5 to 8.5
inches between June 24 and 28; and 1.5 to 2.0 inches on July 2. In between these
severe events were smaller showers that dropped trace amounts of precipitation,
preventing soils from drying out between the larger rain events. These conditions led
to numerous riverine and flash floods in communities near the Mohawk River and its
tributaries. Ground already saturated by several weeks of wet weather contributed to
flash flooding in multiple jurisdictions, leading to road washouts, road closures, and
swift water rescues to evacuate residents. The Mohawk River crested above flood
stage on June 28, 2013, causing the closure of the New York State Thruway between
the Little Falls and Canajoharie exits. One fatality was reported.

= March 2014: Rainfall and melting snow led to a minor mud and debris slide 3 miles
south of [lion in German Flatts on Sunday, March 30, 2014. The mudslide caused a
portion of State Route 51 to be closed between Spinnerville Gulf Road and
Cedarville Road for two days while debris was cleared from the roadway.

Herkimer County has experienced numerous events that did not reach the threshold for a
federal disaster declaration, but were significant at the local level. Most of these were
caused by severe storms. Additional research and data on past flood events in Herkimer
County between the years 1896 and 2014, included in the 2015 HMP DRAFT, is
documented in Appendix 3.

Communities have conducted substantial research on flood impact based on flood
occurrences studied. Engineering studies, watershed/basin assessments, and flood hazard
mitigation plans were developed with input from local government, regional planning
agencies, state and federal agencies, community-based organizations, and interested
citizens. Although the flood hazard mitigation plans were completed in 2004, more recent
basin assessments were conducted following the July 2013 floods to provide updated data,
mitigation recommendations, and cost estimates for alternative actions. A list of the
relevant flood studies and plans is shown in Table 3.5-g. A summary of these documents is
included as Appendix 2-D. An explanation of how the information was incorporated in this
plan is provided in Section 2.9, Base Plan.

Table 3.5-g: Flood Programs, Plans, Studies and Reports for Herkimer County

Program, Plan, Study or Report Funding Source/Sponsor Date(s)

Basin Assessment and Flood Hazard Mitigation
Alterpatlves - Bellinger Brook at 'Fhe Village of NYSDOT & NYSDEC April 2014
Herkimer, Emergency Transportation Infrastructure
Recovery
Basin Assessment and Flood Hazard Mitigation
Alternatives - East Canada Creek, Emergency NYSDOT & NYSDEC April 2014
Transportation Infrastructure Recovery
Fulmer Creek Multi-Community Flood Hazard Herkimer-Oneida Counties

e . . May 2004
Mitigation Plan Comprehensive Planning Program,;
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Program, Plan, Study or Report Funding Source/Sponsor Date(s)
Basin Assessment and Flood Hazard Mitigation
Alternatives - Fulmer Creek, Emergency NYSDOT, NYSDEC April 2014
Transportation Infrastructure Recovery
Finger Lakes - Lake Ontario Watershed Protection NYS Environmental Protection
Alliance (FLLOWPA), Herkimer County Water Quality Fund; Water Resources Board Oneoin
Coordinating Committee (WQCC)* http://www.fllowpa.org/county.ht §oIng
ml#Herkimer

Floodplain Coordination and Outreach (Ecology and DHS-FEMA Competitive Grant, NYS

: ) . 10/17/12
Environment, Inc.) Office of General Services
Greater Catskills Flood Remediation Program Greater

NYS Housing Trust Fund

Corporation/NYS Homes and Catsklll§ Fl.OOd
. Remediation
Community Renewal
Program
Mohawk Valley Regional Sustainability Plan Cleaner, Greener Communities 2011-2012
(NYSERDA) (Adopted 2013)
Mohawk River Basin Program and Action Agenda,
2012-2016 (“Mighty Waters” Working Group) NYSDEC, NYSDOS 2012
Moyer Creek Multi-Community Flood Hazard Herkimer-Oneida Counties
N . . June 2004
Mitigation Plan Comprehensive Planning Program;
Basin Assessment and Flood Hazard Mitigation
Alternatives - Moyer Creek, Emergency NYSDOT, NYSDEC April 2014

Transportation Infrastructure Recovery

Basin Assessment and Flood Hazard Mitigation
Alternatives - Maltanner Creek, Emergency NYSDOT, NYSDEC April 2014
Transportation Infrastructure Recovery

NY Rising Community Reconstruction Program - NY

Rising Countywide Resiliency Plan - Herkimer New York State (NYSDEC, NYSDOS) J %1(3;1341'
County

Steele Creek Multi-Community Flood Hazard Herkimer-Oneida Counties October
Mitigation Plan Comprehensive Planning Program 2004
Basin Assessment and Flood Hazard Mitigation

Alternatives - Steele Creek, Emergency NYSDOT, NYSDEC April 2014

Transportation Infrastructure Recovery

Basin Assessment and Flood Hazard Mitigation
Alternatives - West Canada Creek, Emergency NYSDOT, NYSDEC April 2014
Transportation Infrastructure Recovery

Erie Canal National Heritage Corridor Preservation
and Management Plan

Local Waterfront Revitalization Program - Member:

New York State Canal Corporation N/A

NYS DEC, NYS DOS

City of Little Falls
U.S. Army Corps of Engineers Reconnaissance Study USACE 2008
of the Mohawk River (feasibility)

The New York Rising Community Reconstruction Program, and related Countywide
Resiliency Plan for Herkimer County, released in July 2014, were important planning

milestones. The plan was developed by a multi-jurisdictional, multi-discipline committee
that identified critical community assets and assessed risk exposure. The planning
committee defined resiliency needs and opportunities, developed reconstruction and
resiliency strategies, and identified projects and implementation actions to help achieve
those strategies. Projects were categorized as advancing either recovery or resiliency goals.
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Many of the projects identified in this plan have been funded or are scheduled for funding
through the DASNY process. The status of each project is included in Appendix 4-C.

Probability of Future Events

Herkimer County jurisdictions know that flood events will occur in the future. Past severe
weather events and current climate trends indicate the potential for more frequent events,
possibly impacting areas that have not previously experienced the hazard. The future
probability of flood in Herkimer County was calculated by dividing the number of
occurrences (79) by the number of years of record (20), resulting in a recurrence interval.
Herkimer County’s future probability of recurrence for flood expressed is 395%, or high.

Dam/levee failure is an exception to this probability because there have been no such
previous events in Herkimer County, and there is low likelihood of future occurrences.
Based on HMWG input, there is a low probability of future events for dam/levee failure.

Severe convective storm activity is increasing and is likely tied to a multi-decadal climate
pattern shift. Other climate patterns such as La Nina and El Nino also affect the frequency
and severity of severe storms which can cause multiple types of floods. In addition, the
trend toward earlier warm weather in the spring could bring more precipitation as rainfall
rather than snow.

Impacts and Consequences

Floods have the potential to impact the population, built environment (including critical
infrastructure), natural environment, and economy.

Population

The level of impact depends on the event type and cause. Water released by a failed dam or
levee generates tremendous energy and may cause a flood that is catastrophic to life and
property. A dam failure or other event of such magnitude would challenge local response
capabilities and require life-saving evacuation. The potential for personal harm depends on
the type of flood, warning time, and resources available to notify and evacuate the public.
Major loss of life could result from a catastrophic event.

Figure 3.5-11 depicts the total number of weather-related fatalities in the U.S. for the year
2015. Floods claimed 176 lives in the United States, the highest of any weather-related
disaster. The 2015 fatality rate for floods was up dramatically from 38 in 2014, and well above
the 10-year average of 82 deaths. Of the 176 deaths, 112 (64%), occurred when the victim was
in a vehicle, such as when trying to cross a flooded road. Flash floods caused 129 deaths, river
floods 45. Flood deaths were heaviest in the 50-59 age range, with 29 victims (16%), followed
by 27 deaths in the 30-39 age range (15%), and 24 deaths in the 40-49 are range (14%). Males
accounted for 114 deaths (65%) and females, 60 (34%).21

21 Source: www.floodsmart.gov
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Figure 3.5-11: Weather-Related Fatalities for 2015

Weather Fatalities

Weather Fatalities for 2015
= 10 Year Average (2006-2015)
= 30 Year Average (1986-2015)

Tornado Heat
Lightning Hurricane

Source: NWS, http://www.nws.noaa.gov/om/hazstats.shtml

Walking through flood water can be extremely dangerous. As little as six inches of flowing
water creates a current strong enough knock down a person and move large objects.
Driving a car through moving water is equally dangerous. A vehicle will float in less than
two feet of water and may be swept downstream into deeper waters. During a flood, people
are at risk from heart attack from stress, or electrocution from shorts in electrical
equipment.

Life safety concerns aside, specific health hazards are common to flood events:

=  (Contaminated floodwater from dirt, oil, human and animal waste, farm and
industrial chemicals.

= Infiltration of sanitary sewer lines into saturated ground (i.e., sewer back-up into
low-lying homes, exposed raw sewage).

= Standing water is a breeding ground for mosquitoes, mold and mildew.
= Contaminated drinking water systems.
* (Contaminated heating ducts in forced air systems.

* Long-term psychological impact (e.g., impacts of events, fear of repetitive event,
economic pressure).

Previous flood events have documented 1 fatality and 12 injuries in Herkimer County.22

22 NYS HMP, 2014, p. 3.9-33
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Built Environment

Flood risk is unique to each structure and depends on factors such as property elevation
relative to predicted flood levels; building construction style; and flood risk zone. Ground
saturation may result in structural instability, damage, or collapse. Objects can be buried or
destroyed during sediment deposition, and floodwaters break utility lines and interrupt
services. Standing water damages crops, roads, foundations, and electrical circuits.

FEMA flood hazard maps show anticipated flood levels and risk zones based on historical
climate data and the best available science. Of great concern is the risk of critical
infrastructure, such as roads, bridges, electric and gas networks, water supply systems, and
health and medical facilities, and other support systems. Critical infrastructure and assets
were identified by previous plans and studies and during this planning process. One such
study, the Mohawk River Floodplain Assessment (Milone & MacBroom, Inc., April 2014)
identified a total of 115 critical facilities as being at risk because they are in, or close to, a
flood zone. The list includes all categories of critical infrastructure, including 25 structures
considered to be at risk for inundation by a 10- or 50-year flood.

Analysis of Herkimer County parcel data indicates that there are 8,920 parcels in the 100-
and 500-year flood zones. These figures show that 17.3% of all county parcels are in the
100-year flood zone, and 4.3% are in the 500-year flood zone. Jurisdiction Annexes provide
additional detail about at-risk structures.

Cultural and Historical Structures

Given historical development along the county’s navigable waterways, cultural and
historical structures are frequently located in flood-prone areas. A study of historic
properties near floodplains demonstrates that eight historically-designated properties are
in either the 100- or the 500-year floodplain.

Natural Environment

Areas of the natural environment adjacent to waterways are at various levels of risk.
Specific flood types and their potential impacts to the natural environment are described in
Table 3.5-h.

Table 3.5-h: Flood Types and Levels of Environmental Risk

Flood Type Environmental Risk

e Minimal - Erosion/streambank failure, loss of vegetative
cover, loss of top soil

Ice Jam & Debris Flood e Moderate - Loss of vegetative cover, debris accumulation

High Groundwater & Local Drainage e Minimal - Temporary inundation of localized areas

Riverine & Flash Flood . Modet:a.te - Eros.ion/streamb.ank failure, sediment

deposition, debris accumulation

Dam/Levee Failure
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Economy

Flood-related economic losses include displacement of residents and damage to
infrastructure, businesses, and industries. The HMWG and local jurisdiction planning
groups identified the following primary and secondary impacts of flooding:

= Potential Primary Impacts:

Loss of life and injury

Structural collapse or damage to the exterior and interior of buildings
Disruption of utility services, including water, sewer, electricity, and gas
Disruption of communications networks and facilities

Displacement from residences or businesses

Loss of agricultural crops and livestock

= Potential Secondary Impacts:

Proliferation of disease vectors

April 19, 2017

Stress on the resources of emergency response and healthcare organizations and

personnel

Food and fuel shortages

Water supply contamination

Erosion/streambank failure

Loss of economic productivity

Displacement of persons from homes and places of employment

Loss of business income and employee wages

Table 3.5-i illustrates the range of impacts and consequences associated with flood. The
table displays the summary of jurisdictional evaluations. Jurisdiction-specific evaluations
are presented in the Jurisdiction Annexes.
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Table 3.5-i: Flood Impacts and Consequences, by Jurisdiction
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City of Little Falls - - X | X | X | X | X | X |X|X|X - - X - - X | x -
Town of Little Falls -l -l x| x|x|x|x|x|x|x|x|-]|-]x]|-]-|x/|x]|-

- X X X X X - - X - X X X X - - X - -

Town of Manheim

Vlllage of Mohawk - X X X X X X X X X X X X X - - X -
*The Town of German Flatts modified the table to use a ranking system that also includes the “Level of Concern”,
and ranked impacts and consequences by low, medium and high with numerical scores.

In summary, flood impacts may include injury or death, though not in large numbers. Of
greater concern are losses to the built environment (public facilities, critical infrastructure,
private property), natural environment (contamination of the water supply), and economy
(secondary business and agricultural losses).

3.5.2: Risk Analysis

Each jurisdiction in the Planning Area conducted a flood risk analysis to consider location,
probability of future occurrences, magnitude/severity, and significance. The process
yielded an Overall Risk Score for flood based on scores determined by each jurisdiction.

23 This category was considered only by the Town of German Flatts.
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Table 3.5-j: Summary of Overall Risk Scores for Flood, by Jurisdiction

Probability of . Overall
Jurisdiction Location Future Magmtl.lde/ Significance Risk
Occurrences LY Score24
Herkimer County
Dam/Levee Failure 3 1 4 4 12
Ice Jam 3 3 2 3 11
High Groundwater/Local Drainage 2 3 2 3 10
Riverine & Flash Flood 4 4 4 4 16
Village of Dolgeville
Dam/Levee Failure 3 2 1 1 7
Ice Jam 4 4 2 3 13
High Groundwater/Local Drainage 3 3 2 3 11
Riverine & Flash Floods 3 4 2 3 12
Town of Fairfield
Dam/Levee Failure 2 1 1 1
Ice Jam 2 2 2 2
High Groundwater/Local Drainage 2 4 2 2 10
Riverine & Flash Flood 2 3 3 3 11
Town of Frankfort
Dam/Levee Failure 2 1 2 2 7
Ice Jam 3 2 4 3 12
High Groundwater/Local Drainage 2 3 3 3 11
Riverine & Flash Flood 2 4 4 3 13
Village of Frankfort
Dam/Levee Failure 2 1 2 2 7
Ice Jam 3 2 4 3 12
High Groundwater/Local Drainage 2 3 3 3 11
Riverine & Flash Flood 2 4 4 3 13
Town of German Flatts
Dam/Levee Failure 1 1 1 1 4
Ice Jam 3 4 3 4 14
High Groundwater/Local Drainage 4 4 2 3 13
Riverine & Flash Flood 3 4 4 4 15
Town of Herkimer
Dam/Levee Failure 4 1 4 4 13
Ice Jam 2 2 4 3 11
High Groundwater/Local Drainage 2 2 1 1 6
Riverine & Flash Flood 2 4 4 3 13
Village of Herkimer
Dam/Levee Failure 4 1 4 4 13
Ice Jam 2 2 4 3 11
High Groundwater/Local Drainage 2 2 1 1 6
Riverine & Flash Flood 2 4 4 3 13
Village of Ilion
Dam/Levee Failure 3 1 4 4 12
Ice Jam 3 4 2 4 13
High Groundwater/Local Drainage 3 4 2 4 13

24 The scoring methodology is described in Section 3.0 of the Base Plan
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Probability of . Overall
N . Magnitude/ N .
Jurisdiction Location Future Severity Significance Risk
Occurrences Score24
Riverine & Flash Flood 3 4 2 4 13
City of Little Falls
Dam/Levee Failure 2 1 1 2 6
Ice Jam 1 1 1 1 4
High Groundwater/Local Drainage 3 3 3 3 12
Riverine & Flash Flood 2 2 2 2
Town of Little Falls
Dam/Levee Failure 2 1 1 2 6
Ice Jam 1 1 1 1 4
High Groundwater/Local Drainage 3 3 3 3 12
Riverine & Flash Flood 2 2 2 2 8
Town of Manheim
Dam/Levee Failure 2 1 1 1 5
Ice Jam 3 2 1 2 8
High Groundwater/Local Drainage 1 1 1 1 4
Riverine & Flash Flood 3 3 2 3 11
Village of Mohawk
Dam/Levee Failure 1 1 1 1 4
Ice Jam 2 2 2 2 8
High Groundwater/Local Drainage 2 2 2 2 8
Riverine & Flash Flood 2 2 2 2 8
AVERAGE SCORES
Dam/Levee Failure 7.8h = Low
Ice Jam 9.9 = Medium
High Groundwater/Local 9.77 =
Drainage Medium
Riverine & Flash Flood 11'? =
Medium
AVERAGE OVERALL FLOOD RISK 9.8 - Medium

Risk Summary - FLOOD (all types)

Location - Significant

Probability of Future Occurrence -
Medium

Magnitude/Severity - Moderate
Significance - Medium/High
Overall Risk Score - Medium

3.5.3: Vulnerability Assessment

Methodology

The compilation of jurisdiction risk scores,
along with consideration of the hazard
profile and potential impacts and
consequences, indicates that flood is a
medium-risk hazard for all jurisdictions
within the Planning Area, and a
vulnerability assessment is appropriate to
identify the level of exposure to the

jurisdictions within the Planning Area.
FLOOD Hazard Priority - Medium

This section quantifies the vulnerability of the Planning Area to floods. There are
approximately 83,790 acres of surface water and floodplain in Herkimer County, identified
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on the FEMA Flood maps.2> GIS was used to determine the possible impacts of flooding
within the municipalities and how the risk varies across the Planning Area by jurisdiction.
The methodology determined improved parcel counts and values at risk to the 100-year
and 500-year annual chance flood events, and produced loss estimates. The methodology
should be considered “reasonable”; however, uncertainties are inherent in loss estimation
methodology, and losses vary depending on event magnitude.

FEMA FIRMs apply to flooding from bodies of water and flooding associated with low-lying
areas. Additional information about vulnerabilities to dam or levee failure are defined in
EAPs on file with relevant jurisdictions. These were not available for review during this
planning process.

Dam/Levee Failure

Vulnerability to dam or levee failure depends on the specific dam or jurisdiction in
question. Small dams in the county would cause only localized damage in rural areas.
Because dam classification is linked to potential consequences, failure of a high-risk dam
would impact any jurisdiction in its path. A catastrophic dam failure would challenge local
response capabilities and require timely evacuations to save lives. An event may cause loss
of life; destroy roads, bridges, and homes; affect water quality; and cause health concerns.
The consequences of high-risk dam failure are included in the structure’s EAPs, which is
kept on file in affected jurisdictions.

The methodology for determining vulnerability to other types of flood is described below:

* Flooding resulting from high groundwater and drainage systems is only indirectly
related to the existence of flood zones. As such, this type of flood is considered in
combination with determining vulnerability from riverine and flash floods.

* Flooding resulting from ice jams is related to identified flood zones, so vulnerability
to this type of flood is considered in combination with riverine and flash floods.

Vulnerable Population

Table 3.5-k, Table 3.5-1, and Table 3.5-m present flood analysis results for jurisdictions
in the Planning Area. Although Herkimer County itself does not include unincorporated
land identified as floodplains, the data for all municipalities totaled to generate countywide
totals. The tables show the exposed population for flood and the number of structures/
facilities and total exposure for three property types: residential, commercial, and critical
facilities.

25 Source: Base GIS review of FEMA BFE data.
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Table 3.5-k: Population Residing in 100-Year Floodplain, by Jurisdiction

Herkimer County 64,519 8,771 7,321
Village of Cold Brook 329 60 107
Town of Columbia 1,580 101 97
Town of Danube 1,039 87 506
Village of Dolgeville 2,206 343 24
Town of Fairfield 1,627 32 298
Town of Frankfort 7,636 340 165
Village of Frankfort 2,598 254 314
Town of German Flatts 13,258 277 95
Town of Herkimer 10,175 114 67
Village of Herkimer 7,743 578 2,160
Village of Ilion 8,053 1,407 148
Town of Litchfield 1,513 95 32
City of Little Falls 4,946 153 -
Town of Little Falls 1,587 21 575
Town of Manheim 3,334 231 64
Village of Middleville 512 51 182
Village of Mohawk 2,731 189 182
Town of Newport 2,302 117 98
Village of Newport 640 62 9
Town of Norway 762 20 208
Town of Ohio 1,002 422 23
Village of Poland 508 18 169
Town of Russia 2,587 155 282
Town of Salisbury 1,958 305 230
Town of Schuyler 3,420 192 171
Town of Warren 757 0 -
Town of Webb 1,807 2,983 907
Village of West Winfield 826 47 64
Town of Winfield 2,086 117 145

Analysis of Herkimer County parcel data shows there are 4,891 parcels in the 100- and
500-year flood zones. This includes 15.6% and 4.5%, respectively, of all parcels. An
estimate of persons living in FEMA flood zones generated from 2010 U.S. Census figures for
the countywide number of persons per household (2.4), multiplied by the number of
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parcels in flood zones. This calculation suggests that a total of 11,738 people live in flood

Zones.

Additional details about the at-risk population are in the Jurisdiction Annexes.

Table 3.5-1: Summary of Potential Flood-Related Exposure/Loss to 1% Annual Chance
Flood Zone by Property Type, by Jurisdiction?¢

Critical Facilities
Potential L e Potential
Number of Number of [Exposure/Loss Annualized
. . |Exposure/Loss . Exposure
Residential . . |Commercial for " Flood Losses
for Residential 35 . for Critical X
Parcels o Buildings | Commercial e (Estimated)
Buildings o1 Facilities
Buildings
Herkimer County 3,800 $974,790,320 254 $90,788,727 |[Unavailable]| $8,691.696
Village of Dolgeville 156 $7,634,074 28 $1,921,319 |[Unavailable] $64,559
Town of Frankfort 101 $13,596,951 9 $2,959,720 |[Unavailable]| $149,027
Village of Frankfort 50 $3,663,357 14 $2,987,063 |[Unavailable] $63,990
';‘l(::/tlsl of German 107 $8.715,864 8 $1,490,988 [Unavailable] $87,173
Town of Herkimer 37 $3,364,787 5 $11,156,702 |[Unavailable]| $146,530
Village of Herkimer 17 $1,376,064 6 $3,537,766 |[Unavailable]| $245,529
Village of Ilion 657 $40,231,716 85 $19,408,086 |[Unavailable]| $1,247,614
City of Little Falls 10 $593,300 10 $3,021,400 |[Unavailable]| $269,967
Town of Little Falls 0 $0 0 $0 [Unavailable] $12,989
Town of Manheim 80 $4,840,553 0 $0 [Unavailable] $125,701
Village of Mohawk 55 $4,069,689 5 $815,556 [Unavailable] $52,078

This analysis shows that the Village of Ilion includes the highest residential and commercial
property exposure in the 1% annual chance flood zone, and also the highest estimated
annualized flood loss. The Town of Frankfort has the second highest exposure of residential
property in the 1% annual chance flood zone, and the Town of Herkimer has the second
highest exposure of commercial property.

Table 3.5-m: Summary of Potential Flood-Related Exposure/Loss to 0.2% Annual
Chance Flood Zone by Property Type, by Jurisdiction

Commercial

Potential Potential
Number of Number of
. . Exposure/Loss . Exposure/Loss for
Residential . . Commercial .
Parcels for Residential Parcels Commercial
Jurisdiction Buildings Buildings
Herkimer County 1,091 $75,377,100 169 $53,198,977
Village of Dolgeville 49 $2,568,619 12 $777,146
Town of Frankfort 29 $3,466,378 5 $2,013,986
Village of Frankfort 82 $5,540,979 27 $3,738,112
Town of German Flatts 50 $4,645,741 5 $1,162,840
Town of Herkimer 0 $0 2 $346,277
Village of Herkimer 430 $30,418,985 31 $24,178,191
Village of Ilion 330 $20,578,728 54 $15,159,414

26 Jurisdictional data for Tables 3.5-k and 3.5-1 is provided only for participating and adopting jurisdictions.

County totals include all 30 municipalities.
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Commercial

Potential Potential
Number of Number of
. . Exposure/Loss . Exposure/Loss for
Residential . . Commercial .
Parcels for Residential Parcels Commercial
Jurisdiction Buildings Buildings
City of Little Falls 10 $526,550 11 $3,050,400
Town of Little Falls 1 $113,514 0 $0
Town of Manheim 65 $3,904,965 1 $419,118
Village of Mohawk 36 $2,538,353 20 $1,808,395

Table 3.5-m (above) shows that the Village of Herkimer and the Village of Ilion have the
largest number of residential parcels in the 500-year flood zone, and the highest total
residential property value in the 0.2% annual chance flood zone. The Village of Herkimer
has the highest total commercial value in the 0.2% annual chance flood zone, but the
Village of Ilion includes the most commercial buildings at this risk level.

Critical Facilities at Risk

There are 206 critical facilities located in the 1% annual chance and 6 facilities in the 0.2%
annual chance flood zones. Because many are privately owned, the value of some was
unavailable during this planning cycle. Specifics about jurisdictions’ at-risk critical facilities,
including dollar value (if available), are described in the Jurisdiction Annexes.

Table 3.5-n: Critical Facilities Exposure to FEMA Floodplains, by Jurisdiction

Total

In 100-year

In 500-year

Jurisdiction Facilities Floodplain Floodplain
Cold Brook, Village of 3 3

Columbia, Town of 14 3

Danube, Town of 30 9

Dolgeville, Village of 15 3 1
Fairfield, Town of 11

Frankfort, Town of 52 16

Frankfort, Village of 14 2

German Flatts, Town of 33 12 1
Herkimer, Town of 28 5

Herkimer, Village of 42 5 2
Ilion, Village of 28 17

Litchfield, Town of 23 8

Little Falls, City of 30 6 1
Little Falls, Town of 14

Manheim, Town of 25 5

Middleville, Village of 6 1

Mohawk, Village of 19 4 1
Newport, Town of 13

Newport, Village of 8 3

Norway, Town of 11

Ohio, Town of 38 14

Poland, Village of 10 1

Russia, Town of 32 7
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Total In 100-year In500-year
Jurisdiction Facilities Floodplain Floodplain
Salisbury, Town of 51 19
Schuyler, Town of 46 14
Stark, Town of 20 9
Warren, Town of 13
Webb, Town of 61 30
West Winfield, Village of 11 2
Winfield, Town of 17 8
Total - Herkimer County 718 206 6

Figure 3.5-12: Critical Facilities in FEMA Flood Zones

Critical Facilities
® 100-Year Floodplain
©  500-Year Floodplain

N

MIEM. A

Miles
0 ) 12 18 24

Source: HSIP, Cameron Engineering, NYS DEC; FEMA
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Annualized Flood Losses

Estimating annualized flood losses helps municipalities determine their level of
vulnerability. Annual losses were derived by taking the total economic losses attributed to
flood divided by the number of years of record to obtain estimated losses per year.

Table 3.5-0: Annualized Flood Losses, by Jurisdiction (Estimated)

e Annualized Flood
Loss (estimated)
Cold Brook, Village of $26,761
Columbia, Town of $53,382
Danube, Town of $64,559
Dolgeville, Village of $176,542
Fairfield, Town of $17,610
Frankfort, Town of $149,027
Frankfort, Village of $63,990
German Flatts, Town of $87,173
Herkimer, Town of $146,530
Herkimer, Village of $245,529
Ilion, Village of $1,247,614
Litchfield, Town of $80,517
Little Falls, City of $269,967
Little Falls, Town of $12,989
Manheim, Town of $125,701
Middleville, Village of $34,753
Mohawk, Village of $52,078
Newport, Town of $186,726
Newport, Village of $51,172
Norway, Town of $3,955
Ohio, Town of $168,448
Poland, Village of $28,303
Russia, Town of $341,443
Salisbury, Town of $117,801
Schuyler, Town of $170, 616
Stark, Town of $126,750
Warren, Town of -
Webb, Town of $4,263,419
West Winfield, Village of $36,613
Winfield, Town of $341,707
TOTAL - HERKIMER COUNTY $8,691,696

Cultural, Historical and Natural Resources at Risk

Herkimer County and its 30 municipalities include many previously described cultural,
historical, and natural resources. Data limitations affected the ability to conduct a full risk
analysis, but FEMA FIRM datasets were overlaid on a historical resource map to show the
number and locations of at-risk historically-significant structures. The map shows seven
sites in the 100-year flood zone and one in the 500-year flood zone. The detailed list of
historic properties is included in Appendix 1.
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Figure 3.5-13: Location of Historic Properties within the 100- and 500-Year Floodplain

Historic Properties
® 100-Year Floodplain
© 500-Year Floodplain
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Source: New York State Cultural Resource Inventory System; FEMA

3.5.4: National Flood Insurance Program Coverage, Claims, and
Repetitive Losses

Twenty-nine of the 30 municipalities in Herkimer County participate in the National Flood
Insurance Program (NFIP).27 The Herkimer County administrative jurisdiction does not
participate because all land area in the county is incorporated in a municipality. NFIP
participation requires that communities adopt and enforce a floodplain management
ordinance for areas identified as being in a Special Flood Hazard Area (flood zone). This

27 The Town of Warren does not include identified flood zones.
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means that communities must enforce state and local regulations intended to prevent
unsafe development in the floodplain, thereby reducing future flood damage. Property
owners in communities that uphold such standards are eligible to purchase flood insurance
as a financial protection against flood loss. In some ways, flood is the most predictable and
manageable hazard because for each location there is an anticipated annual probability of
occurrence, as well as information about the estimated event magnitude, depth, and water
velocity. Areas of occurrence are generally well mapped.

Regulated floodplains are illustrated on inundation maps called Flood Insurance Rate Maps
(FIRMs) or Digital FIRMs (DFIRMs). The FIRM/DFIRM is the official map of a community on
which FEMA has delineated special flood hazard areas and risk (insurance) premium zones
for the community. FIRMs/DFIRMs are used for the following purposes:

= Private citizens and insurance agents use the maps to determine whether specific
properties are in flood hazard areas.

= Community officials use the maps to administer floodplain management regulations
and mitigate flood damage.

» Lending institutions and federal agencies use the maps to identify properties and
buildings near mapped flood hazards, and to determine whether flood insurance is
required when making loans or providing grants for the post-disaster purchase or
construction of a building.

The 100-year flood, which is the minimum standard used by most federal and state
agencies, is used by the NFIP as the standard for floodplain management and to determine
whether a property owner must purchase flood insurance.

FIRMs for the municipalities in Herkimer County are currently being updated as part of
FEMA'’s map modernization project. At the time this HMP was published, the updated maps
were still in the “preliminary” stage of development.

Figure 3.5-14 illustrates that the Village of Herkimer is the only jurisdiction within
Herkimer County with an adopted DFIRM. The Village of Mohawk does not yet have a
DFIRM, and all other jurisdictions in the Planning Area have preliminary DFIRMs.
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Figure 3.5-14: Status of Digital Flood

Figure 3.5-15: Number of NFIP Policies
Insurance Rate Maps (DFIRMs) for in Herkimer County, by Jurisdiction
Herkimer County Jurisdictions, as of
January 2017
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Source: NFIP, FEMA (January 2017)

Figure 3.5-15 (above) shows the number of NFIP policies per municipality in the Planning
Area. The most policies (239) are held in the Village of Ilion, while the Town of Webb and
Village of Dolgeville hold the fewest at 71 and 56, respectively. A total of 576 NFIP policies
with coverage of $78,777,900 are written on Herkimer County properties. There have been
387 claims for flood-damaged properties since 1978. The NFIP Summary in Appendix 3
shows data for each participating jurisdiction: the number of policies, dollar amount of

coverage, and number and dollar value of claims for each jurisdiction. This information is
also provided in the Jurisdiction Annexes.

SECTION 3.5: Flood

3.5-39



April 19, 2017 Herkimer County Multi-Jurisdictional Hazard Mitigation Plan

Figure 3.5-16: Total NFIP Premiums Figure 3.5-17: Total NFIP Repetitive Loss
(Dollars), by Jurisdiction Properties
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Source: NFIP, FEMA (January 2017)

Repetitive Loss Properties

A Repetitive Loss Property (RLP) is an insured building for which two or more claims of
more than $1,000 were paid by NFIP within a rolling ten-year period since 1978. An RLP
need not be currently insured by NFIP. “RLPs are the largest draw on the National Flood
Insurance Fund, costing the NFIP more than $12.5 billion since 1978 - equivalent to
roughly half of the program's $23 billion debt.”28 Federal Hazard Mitigation Assistance
(HMA) funding is available to mitigate RLPs. This represents a cost-effective way to reduce
future flood losses and claims.

Figure 3.5-17 (above) shows the location of the 96 RLPs by jurisdiction in the Planning
Area. More than half (52) are in the Village of Ilion. The Village of Mohawk is far behind
with 13 properties, the second highest number. Both jurisdictions participate in repetitive
loss mitigation projects. Full repetitive loss data is included in Appendix 3.

Community Rating System

The Community Rating System (CRS) is a voluntary NFIP initiative to encourage floodplain
management activities that exceed minimum standards. Policyholders may see flood

28 Source: Rawle King, National Flood Insurance Program Background, Challenges, and Financial Status,

Congressional Research Service (June 12, 2012), http://www.washingtonpost.com/wp-
srv/business/documents/health-science-NFIP-123110.pdf

3.5-40 SECTION 3.5: Flood


http://www.washingtonpost.com/wp-srv/business/documents/health-science-NFIP-123110.pdf
http://www.washingtonpost.com/wp-srv/business/documents/health-science-NFIP-123110.pdf

Herkimer County Multi-Jurisdictional Hazard Mitigation Plan April 19, 2017

insurance premium rates reduced by up to 45% depending on the community’s level of
participation. CRS activities enhance public safety, reduce damage to property and public
infrastructure, minimize economic losses, and protect the environment. Efforts may qualify
projects for other Federal assistance programs. The Village of Ilion is a CRS participant.

Additional Considerations for Flood Risk and Vulnerability

= Special Populations - Communities must consider how to evacuate and shelter
special populations while complying with the Americans with Disabilities Act. A
large Village of Ilion nursing program with two high-rise buildings housing the
disabled and the elderly sits in the flood zone. The community also includes several
ARC/DDSO facilities housing disabled persons. The Village of Frankfort includes a
multi-story senior living facility in the 100-year flood zone. If future mitigation
efforts to address these facilities are technically infeasible or not cost-effective,
occupants will require evacuation and potential sheltering in a flood event. Plans for
evacuation and sheltering must also include accommodations for pets. Individuals
and families in harm’s way have repeatedly stayed behind to face danger when
there was no shelter to accommodate their pets.

= State and federal mitigation programs give funding priority and resources to
reinforcing critical facilities and infrastructure in FEMA flood zones. NY State
guidelines require that mitigation of such structures protect the asset in event of a
500-year flood event or worst-case scenario.

= State standards also require that mitigation plans identify potential sites for the
temporary housing units for residents displaced by disaster; sites within each
jurisdiction (or nearby) suitable for relocating houses out of the floodplain; and
locations on which to build new houses once properties in the floodplain are razed.

Conditions Affecting Vulnerability

Changes in Flood Risk over Time

Many FIRMs depicting local flood zones are more than 25 years old. Since their creation,
changes in development, advances in climate change forecasting, and new technology have
lessened the usefulness of current maps. Adoption of the preliminary Herkimer County
DFIRMs currently in production will help communities update their floodplain management
policies and programs. NYS DEC explains the usefulness of working with the latest information.

Risk changes over time as conditions in the community change. Physical changes can
affect how much water reaches flooding sources, how far the water spreads when
floods occur, or the way buildings and infrastructure are exposed to a flooding source.
Much of the risk analysis depends on historical data and on the potential severity of
flooding over time. As newer data is collected (particularly when severe, rare events
occur), the expected chance or severity of flooding derived by analyzing this data may
change. The scientific methods and technology used to analyze and map flood risk also
continue to improve and may affect predicted flood hazard levels and floodplain
boundaries. (Source: NFIP: Frequently Asked Questions)
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Future Population Growth and Development Trends

New development changes risk when it alters the land’s capacity to handle flood
conditions. Development creates risk in locations that have not previously experienced
flooding by altering natural drainage paths, and by the very fact there are new structures
and persons in harm'’s way. Construction of buildings, parking lots, and roads encroach on
land available to absorb excess precipitation. This leaves an area more susceptible to flash
flood during a heavy rain or another flood event.

No large-scale residential development is planned for Herkimer County. Should this
change, future development projects create the opportunity to include mitigation-based
design and construction best practices. One example includes upgrading the capacity of
culverts to accommodate projected increase in precipitation resulting from climate change.

Flooding from dam/levee failure is likely to exceed the floodplain areas regulated through
local floodplain ordinances. Jurisdictions should consider the dam failure hazard when
permitting development downstream of such structures. Low-hazard dams become high-
hazard dams when people and structures are in harm’s way. This type of flood is mitigated
by regular dam monitoring; exercising and updating EAPs; and rapid response to problems
detected at or near dam sites.

Future development risk is addressed by regulatory and land use measures, such as floodplain
ordinances and building codes. Mitigation best practices balance the interests of community
growth with safety of persons and structures. The State of New York is a resource for programs,
planning tools, and guidance on “green” development and resiliency. The Association of State
Floodplain Managers (ASFM) program called No Adverse Impact offers similar guidance for
preserving the natural floodplain function while protecting humans from adverse development.

Floodplain Management

Jurisdictions within the Planning Area abide by applicable federal, state, and local
regulations that control development or redevelopment in designated flood zones.

= 6 NYCRR Part 502 and the New York State Residential Building Code: When a New
York State entity funds a project, proposed reconstruction and repair of

substantially damaged structures in the floodplain must adhere to the most recent
elevation requirements outlined in state policies and regulations.

= Communities participating in NFIP must develop a local ordinance that addresses
development in a flood zones. Where no Base Flood Elevation (BFE) exists, the
lowest floor must be at least three feet above the highest adjacent grade.

= Executive Order 11988 & 24 CFR Part 55 describes the eight-step decision-making
process for federally-funded projects in a floodplain. Federal agencies and state
agencies implementing Federal programs must avoid actions in, or adversely
affecting, floodplains unless no practicable alternative exists. The entity is required
to evaluate actions and demonstrate that the project reduces or eliminates adverse
impacts by including a Floodplain Management Plan.

= The risk of storm water or localized flooding to future development is minimized by
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keeping accurate records of localized storm activity and affected areas; eliminating
the cause of storm water pooling; and choosing not to develop in areas subject to
flooding.

Integration with Other Planning Efforts

Integrating data from previous plans during the current planning process paved the way
for incorporating resiliency measures into future planning efforts. It was mentioned that
projects identified and funded through New York Rising initiatives were reviewed and
cited in this document. Concurrency between the Herkimer County HMP and other plans
during plan maintenance will ensure that projects include efforts to minimize risk.

Impacts of Climate Change

Climate change affects flooding more than other hazards because the frequency of extreme
precipitation events in the Northeast has increased in recent years. Severe storms
projected in the 1950s to occur only once in 100 years are now are expected to occur once
every 60 years.2° Other climate change influences include the following:30

= Spring breakup, snowmelt and winter rains

e Warmer spring temperatures that lead to earlier and more rapid snow melt;
more late-winter precipitation likely to fall as rain, rather than as snow

= Cyclonic disturbances

e Increasing frequency of severe cyclonic events, which may permit more
northward tracking of hurricanes

= Jocalized summer outburst events

¢ Increase formation of conditions conducive to summer outbursts and flash flooding

Factors for Consideration in the Next Planning Cycle

Future monitoring and evaluation of this plan should consider the following factors in
relation to flood, as well as other information from NYS HMP updates:

= Have floods occurred since adoption of this plan? Where did the flood occur? What
type of flood and what were its impacts?

= Have new scientific studies, research, or practices changed the methods of
predicting floods or assessing risk and vulnerability?

= Are there new building or land development policies, plans, or practices that
address or impact flood?

* Has there been significant change in the population, built environment, natural
environment, or economy that could affect the risk or vulnerability to flood?

29 DeGaetano, A. T., 2009: Time-dependent changes in Extreme Precipitation return-period amounts in the continental
United States. Journal of Applied Meteorology and Climatology, 48, 2086-2099, d0i:10.1175/2009jamc2179.1. [Available
online at http://journals. ametsoc.org/doi/pdf/10.1175/2009]JAMC2179.1]

30 Mohawk River Basin Program Action Agenda, 2012-2016, NYS DEC, pp. 17-18
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SECTION 3.6: LANDSLIDE
3.6.1: Hazard Profile

The potential for landslides exists statewide, though scientific and historical data show
Herkimer County to be an area of low susceptibility. Historical data and anecdotal
information reveal that the few occurring landslides took place in remote locations at high
elevations in northern Adirondack Park. Landslides were included as a hazard of
consideration in the 2015 HMP DRAFT.1 That planning team noted areas in the county
experiencing landslide damage that resulted in road closures. For these reasons, landslide
is profiled to determine overall risk for this planning cycle.

Hazard/Problem Description

United States Geological Survey (USGS) data indicates
that landslides nationwide kill between 25 and 50
people annually. They cause more than $1 billion in
damage, making them one of the costlier natural
hazards.2 The term landslide refers to a variety of
conditions that result in the perceptible downward
and outward movement of soil, rock, and vegetation
under gravitational influence. Landslides may be
triggered by natural- and human-induced changes in

the environment that result in slope instability. The edge of a landslide in Keene Valley,
New York is shown in this May 17, 2011,
REUTERS/Andrew Kozlowski/Handout

Type
Landslides are referred to by terms such as block slide, creep, debris landslide, debris flow,
earth flow, rock fall, rock topple, rotational slump, and transitional slide. These are defined
in Table 3.6-a.

Table 3.6-a: Landslide Terms and Definitions3

Term \ Definition
Block Slide A block of rock slides along a slip plane as a unit down a slope.
Creep Slow moving landslide often only noticed through crooked trees and

disturbed structures.
Predominately gravel, cobble, boulder sediments and trees that move

Debris Landslide :
quickly down slope.
. Coarse sediments flow downhill and spread out over relatively flat
Debris Flow areas
Earth Flow Fine grained sediment flows downhill, typically forming a fan
structure.

1 The hazard and risk assessment conducted as part of the County’s general emergency planning using the
HAZNY software is described in detail in Section 3.0 of the Base Plan.

2 http://www.reuters.com/article/us-landslide-newyork-idUSTRE7605F320110701
32014 NYS HMP; Section 3.14, p. 3.14-1
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Term \ Definition
Blocks of rock fall away from a bedrock unit without a rotational
Rock Fall
component.
Blocks of rock fall away from a bedrock unit with a rotational
Rock Topple

component.

Rotational Slump Blocks of fine grained sediment rotate and move down slope.

Transitional Slide Sediment moves along a flat surface without a rotational component.

Location

USGS and the New York State Geological Survey (NYSGS) report that 80% of the state has a
low susceptibility to landslides.* Events are typically confined to steep slopes along major
rivers and stream valleys with soil composed of glacial lake clay, such as that found in the
Mohawk River Valley. Landslides may also occur on steep banks at higher elevations.

Extent

Several natural variables contribute to the extent of landslide activity: soil properties,
topographic position and slope, and historical incidence. Slopes of 10 degrees or higher and
those greater than 40 feet are generally more susceptible.> Most of the soil in the Planning
Area consists of dense glacial till that resists landslides. Glacial lake clay soils have a higher
risk for landslide occurrence, especially on steeper slopes.

Previous Occurrences

Three landslide events have occurred in Herkimer County since 1950. The National
Climatic Data Center (NCDC) Storm Events Database records one landslide event, a “debris
flow,” on March 30, 2014, in the Cedarville area of the Town of Winfield.® Rainfall and
melting snow caused a minor mud and debris slide three miles south of the Village of Ilion
in the Town of German Flatts. The event caused part of State Route 51 to be closed for two
days while debris was cleared from the roadway.

The 2014 DRAFT Herkimer HMP documents several additional landslide events:”

= April 13, 1994: An 80-foot mudslide caused by heavy rain falling on saturated
ground uprooted 30 trees and several utility poles, leaving people without power. It
covered a section of Mucky Run Road, 1.5 miles south of Route 5S, and caused
$50,000 in damage.

= April 9, 2001: Excessive rains and rapid snowmelt caused a mudslide in the Town of
Mohawk, which covered portions of Route 334, blocking traffic and causing
$100,000 in damage.

= November 2006: Two landslides took place within a 10-day span. The first occurred
on November 7, destroying a house on Route 5. On November 17, a second occurred

42014 NYS HMP, Section 3.14, p. 3.14-2

52014 NYS HMP, Section 3.14, p. 3.14-7

6 NCDC data as reported in the NYS HMP, Section 3.3, p. 3.3-2

7 The source for this information was not provided in the 2015 HMP DRAFT.
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when a 75-foot highway bank opposite West Canada Creek slid across the highway.
[t destroyed five telephone poles, bent the guardrail, and closed Route 28.

The 2014 NYS HMP documents two landslide events in Herkimer County between 1960
and 2012 that generated property damage of $105,000.8 There have been no additional
reports of landslides in Herkimer County and no federal disaster declarations for the
hazard.

Figure 3.6-1 illustrates the incidence and susceptibility of landslide in Herkimer and
nearby counties. The map shows that Herkimer County has a low incidence and
susceptibility.

Figure 3.6-1: Landslide Incidence and Susceptibility in Herkimer County

Landslide Incidence

I High Incidence: > 15% of the area involved in landsliding
[ High Susceptibility / Moderate Incidence

[ High Susceptibility / Low Incidence

[ Moderate: 1.5 - 15% of the area involved in landsliding
[T Moderate Susceptibility / Low Incidence

B Low: < 1.5 % of the area involved in landsliding

[ No Data

Source: HSIP

82014 NYS HMP, Section 3.14, p. 3.14-8. Statistical analysis in the NYS HMP was based on the SHELDUS
database, which covered a different span of time than NCDC data.
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Probability of Future Events

Using qualitative analysis, landslide probability is established by dividing the number of
past events (3) by the number of years of record (66). This calculation indicates that the
future probability for landslides in Herkimer County is 4.5%, a low probability.

Impacts and Consequences

The primary landslide concern is damage to structures and infrastructure: roads, bridges,
and utility and communication lines. The 2014 NYS HMP included a HAZUS analysis of
landslide vulnerability for all counties in the state. Based on this assessment, Herkimer
County was rated as a “2,” which indicated a landslide susceptibility of .15-.50, and placed
Herkimer County at low risk for landslide.? Unfortunately, it was ranked third of 62
counties as having had the “highest property damage” from landslides.

Population at Risk

There have been no landslide-related fatalities or injuries in Herkimer County. The 2014
NYS HMP landslide vulnerability assessment (based on USGS data) numbered the at-risk
population at 64,519, which is 100% of the population.10

Built Environment

The 2014 NYS HMP describes property damage of $105,000 from two landslides. The plan
also incorporates data from a “Landslide Impact Analysis” that ranks threatened
jurisdictions and lists the number of vulnerable structures. The analysis resulted in a
Herkimer County Rating Score of 2 (low) and indicated that 22,298 structures are at risk to
landslide.1! The 2014 Herkimer County Plan [not adopted] also mentioned the probability
as “moderately low” hazard based on the New York HAZNY ranking system and state
landslide susceptibility map.

Critical infrastructure such as roads, bridges, and utility and communication lines are at
risk to landslides. Past landslides near Herkimer County roads caused temporary road
closure and damage to telephone poles, guard rails, and one house.12 Only one or two
parcels of private property have been affected by the hazard.

Natural Environment

Landslides threaten the natural environment because they change the landscape and cause
the loss of environmentally sensitive areas; however, these threats are limited in scale.

Economy

Impacts to the economy of Herkimer County from landslide would be secondary, resulting
from indirect loss of revenues for businesses, or costs to uninsured property owners. No
long-term impacts to the economy are anticipated.

92014 NYS HMP, Section 3.14, pp. 3.14-3 to 3.14-18.
102014 NYS HMP, Section 3.14, Table 3.144a, p 3.14-3.
112014 NYS HMP, Section 3.14, Table 3.14d, p. 3.14-16
122015 HMP DRAFT, p. 106
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Impacts Summary

The following primary and secondary impacts are listed here for future review in the event
that risk level increases.

= Potential Primary Impacts
o Life, safety, and health of residents

e Structural damage to buildings and infrastructure networks (water, power, and
communication lines) and transportation routes.

e Temporary road closures
= Potential Secondary Impacts
e Loss of vegetative cover
Jurisdictions analyzed landslide risks and consequences. Their analyses are shown in Table

3.6-b. Details about impacts and consequences are also provided in the Jurisdiction
Annexes.

Table 3.6-b: Summary of Analysis of Landslide Impacts and Consequences, by Jurisdiction

Summary of
Landslide

Impacts and
Consequences,
by Jurisdiction

' |Health and Medical System Impacts

' |Water System Damage or Failure

' [Sewer System Damage or Failure

' [Environmental Damage or Long Term Impact
' |Agricultural Losses - Crops

' |Agricultural Losses - Animals

' [Economic Impact - Direct or Indirect

' |Commodity Shortage

' [Impact to Public Confidence in Governance
' [Impacts to Cultural or Social Assets

' [Impact to Municipal Buildings/Parks

' |Civil Unrest

' |Level of Concern/Ranking13

' |Mass Casualty Potential

> [Transportation Infrastructure Damaged

' [Impact on Emergency Response Operations
» |Communication Failure

' |Damage to Homes and Businesses

> |Utility System Damage or Failure

Herkimer County
Village of Dolgeville - -
Town of Frankfort - -
Village of Frankfort - |- - - - - -] - - -] - - - - - - -
TownofGermanFlatts* | H | H | H | H | L|H|L|L|M|L|H|L|L|M|L|L|L|L]|L

Town of Herkimer - - - - - - - - - R R R R _

<
<
'
'
'
'
'
»
'
'
'
'
'
'
'
1

Village of Herkimer - | - - - - - - - - - - ; j _

Village of Ilion - - x| x X | - - - - - - - - - N - - -
City of Little Falls - - - - - - - - - - - - - - - - - R
Town of Little Falls - - - - - - - - - N - - - - - - R j
Town of Manheim - - X - - - - - - - - - - - - - - - -
Village of Mohawk - - - - - - - - - - - - - - - - - - _

*Town of German Flatts used a low (score 3), medium (2), and high (1) ranking system, and added “Level of
Concern/Ranking”

13 This category was considered only by the Town of German Flatts.
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3.6: Analysis of Risk

Planning Area jurisdictions conducted a landslide risk analysis that considered location,
probability of future occurrences, magnitude/severity, and significance. An Overall Risk
Score for landslide was determined from the compiled scores, shown in Table 3.6-c.

Table 3.6-c: Summary of Overall Risk Scores for Landslide, by Jurisdiction

- . Probability of Magnitude, - Ov?rall
Jurisdiction Location Future . Significance Risk
Occurrences Severity Scorel4
Herkimer County 1 1 1 1 4
Village of Dolgeville 1 3 2 3 8
Town of Frankfort 2 2 1 1 6
Village of Frankfort 1 1 1 1 4
Town of German Flatts 2 4 3 3 13*
Town of Herkimer 2 2 1 1 6
Village of Herkimer 1 1 1 1 4
Village of Ilion 1 2 1 1 5
City of Little Falls 1 1 1 1 4
Town of Little Falls 1 1 1 1 4
Town of Manheim 1 1 1 1 4
Village of Mohawk 1 1 1 1 4
AVERAGE SCORE 5.5 =Low

*NOTE: The Town of German Flatts found landslide to be a high hazard, but the description of events, impacts, and
consequences indicates that the hazard results from road cuts, streambank slides, or bank failure due to flood.
Consequently, the vulnerability identified by the Town associated with this hazard is considered a flood-related hazard
and incorporated in Section 3.5: Flood in the Town Jurisdictional Annex.

Risk Summary - LANDSLIDE

Location - Limited The compilation of jurisdiction risk scores,
Probability of Future Occurrence - Low | along with consideration of the hazard
Magnitude/Severity - Low profile and potential impacts and
Significance - Low consequences, indicates that landslide is a
Overall Risk Score - Low low-risk hazard for the Planning Area.

LANDSLIDE Hazard Priority - Low

3.6.3: Vulnerability Assessment

Given the low number of previous occurrences and the average overall risk score, the
HMWG determined that landslide is a low-risk hazard for the Planning Area. As such, a
vulnerability assessment to quantify potential loss is not currently justified. Information
about the high-risk hazard rating by the Town of German Flatts is presented in Annex 9.

Future Population and Development Trends

The Planning Area population declined slightly over the past 40 years, a trend that is not
expected to change in the near-term. Changes in development and land use could affect

14 The scoring methodology is described in Section 3.0 of the Base Plan.
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growth or decline and will be monitored and evaluated in the next planning cycle.
Municipal population trends are described in the jurisdiction annexes. Current land use
and zoning policies and programs do not reflect high potential for large-scale future
development. Small-scale development can be managed with current planning and
regulatory capabilities.

Impacts of Climate Change

Because landslide is largely a geological phenomenon, climate change is not likely to impact
community risk and vulnerability. Climate change variables include temperature,
precipitation, water quantity/quality, and storm frequency and intensity. These factors do
not affect landslide, but increased precipitation would. This factor will be evaluated during
the next planning cycle.

Factors for Consideration in the Next Planning Cycle

Plan monitoring, evaluation, and updating will consider the following landslide factors and
information from NYS HMP updates:

= Have landslide events occurred since adoption of this plan?

= Has new scientific research or methodology changed the ability to predict landslide
events or assess risk and vulnerability?

» Has there been significant change in the population, built environment, natural
environment, or economy that could affect the risk or vulnerability to landslide?

= [sthere new evidence about climate change that affects the risk level or vulnerability?
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SECTION 3.7: SEVERE WEATHER
3.7.0 Hazard Profile

Severe Weather refers a meteorological event with the potential to cause damage, social
disruption, or loss of life. Scope and extent vary by latitude, altitude, topography, and
atmospheric conditions. Severe weather and its effects are responsible for nearly 31% of
hazard fatalities in the United States.! The rate is higher when tornado, winter, flooding,
drought, and extreme heat are also considered.

Figure 3.7.0-1: Natural Hazard-Related Fatalities in the U.S., 1960 - 2014

Hurricane/TS Wildfire
1578-5% \ 176- 1%

_ Geophysical
, 679-2%

Tornado /
4,485-14% 4

Landslides &
Avalanches
670-2%
Coastal
1,001-3%

Source: Hazards & Vulnerability Institute, University of South Carolina

Hazard/Problem Description

Severe winter weather brings with it an assortment of conditions, impacts, and
consequences. These include heavy snow, ice, extreme cold, and winds strong enough to
create a blizzard. Depending on the severity, frequency, and timing of the event,
occurrences such as heavy rain and heavy snow may lead to flooding. Extended severe
weather patterns also contribute to extreme heat, extreme cold, and drought.

Type

Because different types of severe weather often occur simultaneously and create similar
impacts, these hazards are first collectively addressed, then profiled individually in the
following subsections:

1“U.S. Hazard Losses, 1960-2014", Hazards & Vulnerability Research Institute; University of South Carolina.
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3.7.2. High Wind (Straight Line, Tornado, Tropical Cyclone)

3.7.3. Lightning
3.7.4. Thunderstorm/Heavy Rain

3.7.5. Winter Weather (Snow, Ice, Extreme Cold)

Tropical Cyclone, including Hurricane, is included in the High Wind category. While a rare
occurrence in Herkimer County, the high winds from hurricanes and tropical storms impact
the Planning Area with significant straight line winds and tornadoes.

Location

All of Herkimer County may be impacted by severe weather. If the risk level for a specific
jurisdiction differs from that of the overall Planning Area, this is explained in the
jurisdiction annex.

Extent

Figure 3.7.0-2 shows severe thunderstorm risk categories and their magnitude. The
National Weather Service (NWS) defines a severe thunderstorm as measured wind gusts of
at least 58 miles per hour; hail of at least one inch in diameter; and/or a tornado. All
categories suggest the possibility of lightning and the potential for flooding. They also
include the probability of a severe weather event within 25 miles of a given location.

Figure 3.7.0-2: Severe Thunderstorm Risk Categories

Understanding Severe Thunderstorm Risk Categories

THUNDERSTORM: 2 - SLIGHT
(no label) (SLGT)

all thunderstorms

-

+ Winds to 40 mph

* Small hail * Reports of strong

3 - ENHANCED

severe storms

No severe* Scattered
thunderstorms severe storms
expected possible
Lightning/flooding Short-lived and/for
threats exist with not widespread,

and/or widespread,
isolated intense
storms possible

» One or two fornadoes

winds/wind damage
+ Hail ~1, isolated 2"

* NWS defines a severe thunderstorm as measured wind gusts to at least 58 mph, and/or hail to at least one inch in diameter, and/or a tornado. All thunderstorm
categories imply lightning and the potential for flooding. Categories are also tied to the probability of a severe weather event within 25 miles of your location.

Source: http://www.spc.noaa.gov/misc/about.html

Historical data presented in Table 3.7.0-a shows the maximum extent of severe weather in
the Planning Area.
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Table 3.7.0-a: Severe Weather Extent in Herkimer County (1950 - 2016)

Extent of Severe Weather in Herkimer County, NY

Largest Hailstone on Record 1.5 inches

Strongest Tornado Recorded F1; EF1

Highest Wind Speed on Record | 84 mph

Speed of Onset Warning Time - Minutes to hours
Limited - Minutes to hours;
multiple days in extreme events

Duration

Warnings issued through official sources, such as the NWS and the National Oceanic and
Atmospheric Administration (NOAA) Storm Prediction Center, provide the most reliable
and timely preparedness data. A prediction example is illustrated in Figure 3.7.0-3.

Figure 3.7.0-3: Sample Severe Weather Warning Product, NOAA
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Source: Storm Prediction Center, NOAA. November 29, 2016

The frequency of severe thunderstorms increases during the spring and early summer
(from May through August) but they can occur at any time. March, April, and May are
typically the months with the most severe thunderstorm events. Severe winter storms are
associated with cold-weather months can occur as early as October and as late as May.
Most of these events occur between December and March.

Previous Occurrences

The 2014 New York State Hazard Mitigation Plan (NYS HMP), January 2014, documented that
Herkimer County experienced 273 events categorized as “severe weather” between 1960
and 2012.2 The data was taken from the National Oceanic and Atmospheric Administration
(NOAA) National Center for Data Collection (NCDC) Storm Events Database3 and describes

22014 NYS HMP statistical data was obtained from SHELDUS, a hazard database incorporating data from
multiple sources from 1960 through 2012.

3In 2017, The National Center for Data Collection was renamed the National Center for Environmental
Information. This Herkimer County HMP was largely complete by then so references to NCDC remain in the
document.
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858 severe weather events of all types that occurred in Herkimer County during this period.
These events are summarized by type of storm in Table 3.7.0-b. The data includes
fatalities, injuries, property damage, and crop damage.

Table 3.7.0-b: Total Number and Impacts of All Severe Weather Events in Herkimer
County, by Category/Type, 1950 - 2016+

Severe Weather Total Number Total Total Total Property LOENEmD

Category/Type of Events Fatalities Injuries Damage ($)
Cold/Wind Chill 43 0 0 0 0
Extreme Cold/Wind Chill 12 0 0 0 0
Hail 82 0 0 0 0
Heavy Rain 20 0 0 101,000 0
Heavy Snow 44 0 0 0 0
High Wind 51 0 0 313,000 0
Ice Storm 4 0 0 0 0
Lake-Effect Snow 35 0 0 0 0
Lightning 9 0 0 109,000 0
Strong Wind 16 0 0 57,000 0
Thunderstorm Wind 345 0 7 11,319,000 0
Tornado 7 1 5 3,027,000 0
Tropical Storm 2 0 0 0 0
Winter Storm 84 0 0 447,300 0
Winter Weather 104 0 0 35,000 0
TOTAL 858 1 12 $15,408,300 0

Seventy-one of these events occurred in the Planning Area within the past three years.
Table 3.7.0-c describes all severe weather events recorded during this period in the Storm
Events Database.

Table 3.7.0-c: NCDC Severe Weather Reports for Herkimer County, January 2013 -

March 19, 2016
DEUT )] Hazard Severity Location
1/20/2013 High Wind/Strong Wind 50 knots Southern Herkimer County
1/22-24/2013 | Winter Weather (Extreme Cold) Herkimer County
1/31/2013 High Wind/Strong Wind 50 knots Southern Herkimer County
2/8/2013 Winter Weather (Storm) Herkimer County
5/21/2013 Hail 75-15in. Mohawk, East Herkimer, Goodell
Corners, Fairfield, Dolgeville
5/21/2013 High Wind/Strong Wind 50 knots. Frankfort Hill, Frankfort Center, East
Schuyler, Dolgeville
5/29/2013 Flash Flood Manheim Center, East Herkimer,
Dolgeville
5/29/2013 High Wind/Strong Wind 50 knots. Manheim Center, Dolgeville, Harbor,
Frankfort, Ilion
6/1-2/2013 | High Wind/Strong Wind 50 knots. 0Old Forge, West Winfield
6/13/2013 Flash Flood East Frankfort

4 Storm Events Database, NCDC, as of March 1, 2017

3.7-4

SECTION 3.7: Severe Weather




Herkimer County Multi-Jurisdictional Hazard Mitigation Plan

Date(s) SEVAI Severity Location
6/23-24/2013 | Flash Flood Eatonville, Harbor, East Schuyler
6/24/2013 High Wind/Strong Wind 50 knots. Ohio, West Winfield
6/28/2013 Flash Flood East Frankfort, Ilion, East Herkimer,
Eatonville, Indian Castle, Middleville, East
Schuyler, Little Falls
6/30/2013 Hail 1.00 in. Manheim Center
6/30/2013 High Wind/Strong Wind 50 - 60 knots. Little Falls, Manheim Center
7/1/2013 Flash Flood East Frankfort, Mohawk, Ilion, East
Schuyler, Eatonville, Indian Castle,
Middlefield, Little Falls
7/19/2013 Extreme Heat Southern Herkimer County
7/19/2013 Flash Flood Mohawk
7/19/2013 Hail 1.00 in. East Frankfort
7/19/2013 High Wind/Strong Wind 50 knots. Mohawk, Dolgeville, Russia, Norway,
Middlefield
9/2/2013 High Wind/Strong Wind 50-61 knots. Little Falls, Ingham Mills, Dolgeville
9/11/2013 High Wind/Strong Wind 50 knots. Poland
11/1/2013 High Wind/Strong Wind 50 knots. Herkimer County
12/10/2013 | Winter Weather (Lake-effect Northern Herkimer County
1/1/2014 Winter Weather (Heavy Snow) Southern Herkimer County
1/2/2014 Winter Weather (Storm, Cold Herkimer County
1/6-7/2014 | Winter Weather (Snow, Cold) Herkimer County
1/21/2014 | Winter Weather (Extreme Cold) Northern Herkimer County
1/26-29/2014 | Winter Weather (Extreme Cold) Herkimer County
2/5/2014 Winter Weather (Snow, Cold) Herkimer County
2/13/2014 | Winter Weather Herkimer County
3/12/2014 | Winter Weather (Heavy Snow) Herkimer County
3/30/2014 Debris Flow Cedarville
5/16/2014 Flash Flood West Winfield
6/3/2014 Lightning 1k Prop Damage Salisbury Center
6/13/2014 Flash Flood East Frankfort, East Herkimer, Mohawk
6/17/2014 | High Wind/Strong Wind 50-60 knots. 0Old Forge, Beaver River, Eagle Bay, South
Columbia, Poland, Middleville, Salisbury
Center, Little Falls
7/2-3/2014 | High Wind/Strong Wind 50-70 knots. Poland, Newport, Columbia Center, West
Winfield, East Winfield, Cedarville, South
Columbia, Columbia Center, Jordanville,
Ilion, Cullen, Norway, Newville
7/3/2014 Hail 1.00in. West Winfield
7/8/2014 High Wind/Strong Wind 50 knots. Northwood, Woodin Corners, Wilmurt,
Johnson Corners, Newport, Norway,
Poland, Cold Brook, West Winfield,
Cedarville, Dolgeville, Newville, Cullen
7/31/2014 | Lightning 1k Prop Damage | Salisbury Center
11/18-20/2014 | Winter Weather (Lake-effect Northern Herkimer County
11/26/2014 | Winter Weather (Storm) Herkimer County
12/9/2014 | Winter Weather Herkimer County
1/1/2015 Winter Weather (Lake-effect Northern Herkimer County
1/3/2015 Winter Weather Southern Herkimer County
1/7/2015 Winter Weather (Extreme Cold) Northern Herkimer County
1/9/2015 Winter Weather (Lake-effect Northern Herkimer County
1/30/2015 | Winter Weather (Extreme Cold) Herkimer County
2/2/2015 Winter Weather (Heavy Snow) Herkimer County
2/5/2015 Winter Weather (Extreme Cold) Herkimer County
2/7/2015 Winter Weather Herkimer County
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Date(s) SEVAI Severity Location
2/13-15/2015 | Winter Weather (Extreme Cold) Herkimer County
2/19-23/15 | Winter Weather (Extreme Cold) Herkimer County
4/20/2015 High Wind/Strong Wind 39 knots/ Herkimer County
11k Prop Damage
6/12/2015 High Wind/Strong Wind 50 knots. West Winfield, East Frankfort
12/15/2015 | High Wind/Strong Wind 39 knots. / Southern Herkimer County
5k Prop. Damage
12/19/2015 | Winter Weather (Lake-effect Northern Herkimer County
12/28/2015 | Winter Weather Herkimer County
1/1/2016 High Wind/Strong Wind 43-52 knots. Herkimer County
1/1/2016 Winter Weather (Lake-effect Northern Herkimer County
1/27/2016 | Winter Weather (Lake-effect Northern Herkimer County
2/13/2016 | Winter Weather (Extreme Cold) Herkimer County
3/2/2016 High Wind/Strong Wind 43 knots/ Southern Herkimer County
10K Prop Damage
3/18-19/2016 | Winter Weather (Storm, Snow) Herkimer County
6/20/2016 High Wind/Strong Wind 50 knots. Eagle Bay, Johnson Corners, East
Herkimer, Salisbury, Little Falls, Kelhi
Corners
6/28/2016 Hail 1.00in. West Schuyler
6/28/2016 High Wind/Strong Wind 50 knots. East Frankfort
7/1/2016 High Wind/Strong Wind 50 knots. Minnehaha
7/15/2016 High Wind/Strong Wind 50 knots. Eatonville, Mohawk
8/13/2016 | High Wind/Strong Wind 50 knots. Frankfort Center, Frankfort, Cedarlake,

Middleville, Mohawk, Johnson Corners,
Fairfield, Eatonville, Bull Hill, Fairfield,
Columbia Center, South Columbia, Little
Falls, Manheim Center, Salisbury Center,
Ingham Mills, Eagle Bay, Warren

Eight of these events resulted in the federal disaster declarations shown in Table 3.7.0-d.

Table 3.7.0-d: Severe Weather Federal Disaster Declarations, Herkimer County (1974-2016)*

DR Date IH IA  PA HM Type | Incident Title
1244 | 9/11/1998 Yes | No No Yes | Severe Storm(s) | NY - Severe WX, Sept. 7, 1998
1335 | 7/21/2000 Yes | Yes No No Severe Storm(s) | Severe Storms and Flooding
1534 | 8/3/2004 Yes | Yes | No No Severe Storm(s) | Severe Storms and Flooding
1650 | 7/1/2006 No | No No No Severe Storm(s) | Severe Storms and Flooding
1670 | 12/12/2006 | Yes | Yes | No No Severe Storm(s) | Severe Storms and Flooding
4020 | 8/31/2011 No | Yes No No Hurricane Hurricane Irene
4031 | 9/13/2011 No | Yes No No Severe Storm(s) | Remnants of Tropical Storm Lee
4180 | 7/8/2014 Yes | Yes No No Severe Storm(s) | Severe Storms and Flooding

*Federal disaster recovery programs: IH=Individuals and Households; IA=Individual Assistance; PA=Public

Assistance; HM=Hazard Mitigation

[t is important to note that different data sources capture different events during different
time periods, and sometimes display dissimilar information about the same event.

Probability of Future Events

Herkimer County jurisdictions are confident that of all types of severe weather events will
continue in the future. Historical data and climate trends indicate the potential for more
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frequent severe weather events of longer duration. Severe convective storm activity has been
on the rise and is likely tied to a climate pattern shifts (such as La Nina and El Nino), which
affect the frequency and severity of storms. The future probability of severe weather in
Herkimer County was calculated by dividing the number of occurrences (858) by the number
of years of record (66). This formula indicates Herkimer County has a 1,300% probability of
recurrence for all severe weather types. Probability for each type of severe weather is
discussed in later sub-sections.

Impacts and Consequences

The characteristics of severe weather vary greatly and include hail, lightning, high winds,
heavy rainfall, snow, ice, and extreme cold. The specific impacts and consequences related to
each of these characteristics are summarized here and more fully in subsequent sub-sections.
Severe weather causes fatalities, property damage, and damage to critical infrastructure. It
may also impact the natural environment and agriculture, causing economic loss.

Population

Previous severe weather events resulted in fatalities and injuries. All 64,519 residents of
the county are vulnerable to the effects of severe weather, especially those who work
outdoors or do not heed weather-related watches, warnings, and alerts. Tornadoes and
severe winter weather create conditions that are hazardous to life and safety.

Built Environment

Structural and property risk level depends on storm event characteristics. There is a high level
of concern about risk to critical infrastructure such as roads, bridges, electric and gas networks,
water supply systems, and health and medical facilities and their support networks.

Critical Infrastructure

Power failure is a frequent consequence of severe weather. Even short-term power failure may
cause cascading effects: failure of traffic signals, water and sewer system failure, and loss of
heat and air systems in individual structures. Loss of power, combined with extreme heat or
cold, may cause communities to open emergency shelters. These would be used by the elderly,
those with electricity-dependent medical equipment, children under five years of age, and
homeless persons exposed to extreme temperature changes for extended periods.

Cultural and Historical Structures

Historical structures are susceptible to the effects of high wind, hail, lightning, and winter
weather because they were built to lower construction standards. Lightning strikes often
start fires in older wood buildings that were built without fire suppression systems. High
wind may blow out windows or roof sections, thereby weakening the remaining structure.

The 2014 NYS HMP does not address all types of severe weather, but the Severe Winter
Storm section documents that Herkimer County sustained more than $53.2 million in
property damage from winter weather between 1960 and 2012.5 Hazard sub-sections

52014 NYS HMP, p. 3.15-11
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include additional details about impacts to the built environment.

Natural Environment

Specific weather types and their impacts to Herkimer County’s natural environment are
described in Table 3.7.0-e.

Table 3.7.0-e: Potential Environmental Impacts, by Severe Weather Type

Severe Weather Type Environmental Impacts

Hail o Damage to trees, loss of vegetation

Crop damage

Damage to trees, loss of vegetation

Straight-line winds may exacerbate wildfire conditions
Build-up of vegetative debris

Damage to trees, loss of vegetation

May cause wildfires

Damage to trees, loss of vegetation

Secondary potential for flood or landslides that damage ecosystems
Erosion

Damage to trees, loss of vegetation

Build-up of vegetative debris

e Crop damage

High Wind/Tornado

Lightning

Thunderstorm/Heavy Rain

Winter Weather

The 2014 NYS HMP documents $1,059,923 in Herkimer County crop damage between
1960 and 2012 due to winter weather.

Economy

Economic losses resulting from severe weather are secondary effects related to the
conditions of the event, resulting in both direct and indirect impacts to infrastructure,
businesses, and industries.

= Direct Economic Impacts

e Cost of repairs or replacement for damaged infrastructure, homes, and
businesses

e Loss of livestock or crops
* Indirect Economic Impacts
e Loss ofincome due to business and agricultural disruption or failure
e Loss of customers and wages due to business closures
e Loss of suppliers or distributors
e Disruption in transportation systems
Table 3.7.0-f summarizes jurisdictional evaluation of impacts and consequences,

illustrating the range of effects associated with various types of severe weather.
Jurisdiction-specific evaluations are presented in the jurisdiction annexes.
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Table 3.7.0-f: Severe Weather Impacts and Consequences

Severe Weather
Impacts and
Consequences,

Summary of
Jurisdictional
Assessments

Impact to Public Confidence in Governance

lAgricultural Losses - Crops
IAgricultural Losses - Animals

' |Level of Concern/Ranking
' [Mass Casualty Potential
> |Communication Failure
'+ |Health and Medical System Impacts
» |Sewer System Damage or Failure
» |Economic Impact - Direct or Indirect
'+ |Commodity Shortage
> [Impacts to Cultural or Social Assets
' [Impact to Municipal Buildings/Parks

v |Civil Unrest

Herkimer County

Village of Dolgeville
Town of Fairfield - -
Town of Frankfort - -
Village of Frankfort - -
Town of German Flatts*| 1 2
Town of Herkimer - -
Village of Herkimer - -
Village of Ilion - -
City of Little Falls -
Town of Little Falls -
Town of Manheim -

> | > |Water System Damage or Failure

> | > | X |* [Transportation Infrastructure Damaged

'
o
'

=X [

X | [N [X | X [ X | [Environmental Damage or Long Term Impact

LR

Kol [ XN [ X

o
o=
o
el Re

MO X e || [ ||| Impact on Emergency Response Operations

Mo XX e | M| ||| X | Damage to Homes and Businesses

SEERES
SEEEERC RS
o[ [ [
SEERES
.
Moo [ [ s | Do | |
.
CEERES '
.

X X

M | [ [ | % % || % | |= |= |Utility System Damage or Failure

Village of Mohawk - X | x| x| x| x| x| x X | X - - X - - - - -

*Town of German Flatts used a low (score 3), medium (2), and high (1) ranking system, and added “Level of Concern/Ranking”

Risk Analysis

Each type of severe weather was evaluated separately by jurisdictions to determine its
Overall Risk Score. Table 3.7.0-g summarizes and averages the scores.

Table 3.7.0-g: Jurisdictional Summary of Overall Risk Scores for Severe Weather

Jurisdiction Location Pro:z:)lilrl(:y - Magnitl.lde/ Significance _Overall

Occurrences X Risk Score®
Herkimer County

Hail 1 4 1 2 8

High Wind 3 4 2 3 12

Lightning 2 4 1 2 9

Thunderstorm/Heavy Rainfall 3 4 2 3 12

Winter Weather 4 4 2 3 13

Village of Dolgeville
Hail 1 1 1 1 4
High Wind 2 4 2 2 10

6 The scoring methodology is described in Section 3.0 of the Base Plan
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Jurisdiction Location PI‘OE::ELIZY o Magnitl.lde/ Significance _Overall

Occurrences Severity Risk Score®

Lightning 4 2 10

Thunderstorm/Heavy Rainfall 4 2 11

Winter Weather 4 4 2 2 12
Town of Fairfield

Hail 1 1 1 1 4

High Wind 3 3 2 2 10

Lightning 1 3 1 2 7

Thunderstorm/Heavy Rainfall 2 3 3 3 11

Winter Weather 3 3 2 3 11

Town of Frankfort

Hail 1 1 1 1

High Wind 2 3 2 2

Lightning 1 3 1 1

Thunderstorm/Heavy Rainfall 3 3 2 3 11

Winter Weather 4 4 2 2 12

Village of Frankfort

Hail 1 1 1 1

High Wind 2 3 2 2

Lightning 1 3 1 1

Thunderstorm/Heavy Rainfall 3 3 2 3 11

Winter Weather 4 4 2 2 12

Town of German Flatts

Hail 4 4 2 3 13

High Wind 4 4 2 3 13

Lightning 4 4 2 3 13

Thunderstorm/Heavy Rainfall 4 4 2 3 13

Winter Weather 4 2 3 3 12

Town of Herkimer

Hail 2 2 1 1

High Wind 2 3 2 2

Lightning 2 2 1 2

Thunderstorm/Heavy Rainfall 2 3 3 3 11

Winter Weather 3 3 3 3 12

Village of Herkimer

Hail 2 2 1 1 6

High Wind 3 3 2 2 10

Lightning 2 2 1 1 6

Thunderstorm/Heavy Rainfall 2 3 3 3 11

Winter Weather 4 3 2 2 11

Village of Ilion

Hail 4 4 2 3 13

High Wind 4 4 2 3 13

Lightning 4 4 2 4 14

Thunderstorm/Heavy Rainfall 4 4 2 4 14

Winter Weather 4 4 2 3 13
City of Little Falls

Hail 1 1 1 1 4

High Wind 3 3 3 12

Lightning 2 3 3 3 11
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s . Probability of Magnitude/ . Overall
Jurisdiction Location Future Severity Significance Risk Score6
Occurrences
Thunderstorm/Heavy Rainfall 4 4 3 4 15
Winter Weather 4 3 3 3 13
Town of Little Falls
Hail 1 1 1 1 4
High Wind 3 3 3 3 12
Lightning 2 3 3 3 11
Thunderstorm/Heavy Rainfall 4 4 3 4 15
Winter Weather 4 3 3 3 13
Town of Manheim
Hail 1 1 1 1 4
High Wind 2 4 2 2 10
Lightning 2 4 2 2 10
Thunderstorm/Heavy Rainfall 3 4 2 2 11
Winter Weather 4 4 2 2 12
Village of Mohawk
Hail 1 1 1 1 4
High Wind 3 3 2 3 11
Lightning 1 2 1 1 5
Thunderstorm/Heavy Rainfall 2 3 2 2 9
Winter Weather 4 3 2 2 11
AVERAGE SCORES

Hail 5.8=Low
High Wind 10.6=Medium
Lightning 9.1=Medium/Low
Thunderstorm/Heavy Rainfall 11.8=Medium
Winter Weather 12.1=Medium
AVERAGE OVERALL SEVERE 9.6- Medium
WEATHER RISK

The decision about whether to further assess the hazard for vulnerability was made based
upon the average of all Overall Risk Scores for each severe weather type. High wind,
thunderstorm/heavy rainfall, and winter weather were determined to be medium-risk
hazards and were considered in the vulnerability assessment.

Risk Summary - SEVERE WEATHER - ALL TYPES

Location - Widespread Jurisdiction risk scores, hazard profiles,
Probability of Future Occurrence - High | and potential impacts and consequences
Magnitude/Severity - Medium indicate that severe weather is a medium-
Significance - Medium risk hazard.

Overall Risk Score - Medium

SEVERE WEATHER - ALL TYPES - Hazard Priority - Medium

Vulnerability Assessment

Historical data, severe weather impacts, and severe weather risk were used to create a
combined vulnerability assessment for severe weather hazards ranked as high- and medium-
risk: high wind, thunderstorm/heavy rainfall, and winter weather. Although the overall
risk score for lightning resulted in a medium risk rank, the community is not vulnerable
overall and there are few mitigation options. A vulnerability assessment was not conducted
during hazard review, but the risk status will be reassessed in the next planning cycle.
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Methodology and Findings

Vulnerability assessments are based on information from the NCDC Storm Events Database,
which covers the period from January 1950 through November 2016. Impacts to Herkimer
County from all types of severe weather included 15 fatalities, 105 injuries, and $15,408,300
in property/infrastructure damage. While NCDC reported no crop damage, the 2014 NYS
HMP recorded more than $1 million in crop damage due to winter weather alone. Despite
this data discrepancy, it is evident that the Planning Area experienced, and will continue to
experience, severe weather impacts.

Vulnerable Population

The most reliable way to quantify vulnerable population is to determine the number of
residents who are age 5 and under and those who are age 65 and over. This population is
more likely to require medical care and/or social services during disasters. Using the
county level figures from the 2010 Census, an estimated 22.4% of the population in
Herkimer County can be described as “vulnerable.” This percentage was used to calculate
the vulnerable population in each jurisdiction based on the 2015 estimated population
based on age alone. It does not include vulnerable populations such as the disabled or the
homeless. The vulnerable population age demographic is illustrated in Table 3.7.0-h.

Table 3.7.0-h: Population at Risk (based on Demographic Groups) for All Severe
Weather Events, by Jurisdiction

POPULATION Vulnerable

CITY/VILLAGE/ TOWN (2015 Estimated)  Population
Herkimer County 63,100 14,134
Village of Cold Brook 322 72
Town of Columbia 1,557 349
Town of Danube 1,025 230
Village of Dolgeville 2,005 449
Town of Fairfield 1,573 352
Town of Frankfort 7,470 1,673
Village of Frankfort 2,507 562
Town of German Flatts 12,844 2,877
Town of Herkimer 9,901 2,218
Village of Herkimer 7,519 1,684
Village of Ilion 7,926 1,775
Town of Litchfield 1,499 336
City of Little Falls 4,787 1,072
Town of Little Falls 1,538 345
Town of Manheim 3,246 727
Village of Middleville 501 112
Village of Mohawk 2,628 589
Town of Newport 2,279 510
Village of Newport 620 139
Town of Norway 776 174
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POPULATION Vulnerable

CITY/VILLAGE/ TOWN (2015 Estimated)  Population
Town of Ohio 1,003 225
Village of Poland 500 112
Town of Russia 2,555 572
Town of Salisbury 1,923 431
Town of Schuyler 3,413 765
Town of Stark 741 166
Town of Warren 1,129 253
Town of Webb 1,815 407
Village of West Winfield 882 198
Town of Winfield 2,100 470

Vulnerable Built Environment

All structures are vulnerable to severe weather. Table 3.7.0-i shows a statistical “worst
case scenario,” providing the total numbers of parcels and potential exposure for all
residential and commercial buildings (assuming every parcel includes one or more
structures). Parcel-level detail identifying the type, age, and construction characteristics of
structures is not currently available for detailed vulnerability analysis. Future data
collection and analysis should consider these variables.

Table 3.7.0-i: Structures at Risk for All Severe Weather Events, by Jurisdiction

Commercial

Number of Potential Number of Potential
Residential Exposure/Loss for Commercial Exposure/Loss for
Jurisdiction Parcels Residential Buildings Parcels Commercial Buildings

Herkimer County 24,408 $2,930,471,306 1,494 $382,916,131
Village of Dolgeville 608 $36,245,899 74 $5,523,593
Town of Frankfort 1,708 $224,833,494 73 $16,092,462
Village of Frankfort 787 $64,159,194 94 $11,159,301
Town of German Flatts 843 $78,079,420 29 $4,861,105
Town of Herkimer 948 $94,233,841 44 $18,814,149
Village of Herkimer 1,963 $134,971,206 294 $112,493,669
Village of Ilion 2,450 $165,276,516 173 $36,171,438
City of Little Falls 1,565 $93,355,440 156 $26,321,945
Town of Little Falls 554 $55,295,235 25 $3,591,622
Town of Manheim 464 $29,934,307 20 $3,270,588
Village of Mohawk 827 $57,366,288 97 $11,447,272

Jurisdiction Annexes provide additional detail about the at-risk built environment,
including critical infrastructure such as power, water and sewer systems, and
transportation systems.

Vulnerable Natural Environment

Severe weather may damage vegetation and agriculture. This is further discussed in
Section 3.7.5, Base Plan.
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Vulnerable Economy

Annualized losses were calculated by taking the total economic losses from previous severe
weather events divided by the number of years of record. The cost of thunderstorm/heavy
rainfall events are reported under the category “Heavy Rain” in the NCDC Storm Events
Database. This does not include costs from secondary impacts of heavy rain, including flood
and flash flood (see Section 3.5, Base Plan). The average annual costs for winter weather
were calculated using the total costs of the NCDC reporting categories for cold/wind chill,
extreme cold/wind chill, heavy snow, ice storm, lake-effect snow, winter storm, and winter
weather.

Table 3.7.0-j: Average Annual Losses for High Wind, Thunderstorm/Heavy Rainfall and
Winter Weather for Herkimer County (1950-2016)

Average Annual Loss

Severe Weather Type (estimated)
High Wind $274,921
Thunderstorm/Heavy Rainfall $25,250
Winter Weather $1,156,625

Conditions Affecting Vulnerability

Future Population Growth and Development Trends

All new growth and development would be affected by severe weather. The effects of
weather conditions may be ameliorated through adherence to regulatory and land use
measures such as floodplain ordinances and building codes.

The Building Code of New York State? (BCNYS) establishes design wind speeds statewide,
starting with coastal communities exposed to wind speeds of 120 miles per hour. Herkimer
County municipalities fall within the wind load of 90 miles per hour, which means that new
structures must be built to withstand winds of this speed. New York State also designates
“special wind regions” in which speed abnormalities are known to exist. The Planning Area
is not in one of these regions.

New critical facilities such as communications towers should be built to withstand the max
wind speed and extreme conditions created by heavy rain, thunderstorms, and winter
weather. While the Planning Area has experienced severe weather damage, it is difficult to
quantify future deaths, injuries, or property damage. Development should consider severe
weather hazards during project planning, engineering, and architectural design, with a goal
of lessening risk to people, property, the natural environment, and the economy.

In summary, population and development in Herkimer County are not expected to increase
community vulnerability to severe weather hazards.

719 NYCRR 1220 - Residential Code of New York State (RCNYS), and 19 NYCRR 1221 - Building Code of New
York State (BCNYS)
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Impacts of Climate Change

Climate change is expected to worsen the effects of severe weather. These concerns are
summarized in Table 3.7.0-k.

Table 3.7.0-k: Potential Impacts of Climate Change in Relation to Severe Weather?

Hazard Potential Impacts

e Increases or decreases in severity may lead to other
conditions associated with extreme weather and result
in more severe or more long-term secondary impacts
(e.g., changes in energy demand)

e Rising summer temperatures with little change in
summer rainfall may increase the frequency of short-
term (1 to 3 month) droughts, possibly as often as once
a year

e Impacts to water management and hydrology

e Commodity shortages

e Increased heavy precipitation

e Predicted increases in the frequency and severity of

Heavy Precipitation Events damaging rainstorms

e Agriculture and ecosystems stressed by higher
temperatures and more extreme precipitation

e More frequent days with temperatures above 90°F

e Longer growing season

e Impacts to environmental, social, and economic

Extreme Temperatures systems

e Increasing vulnerability of residents, especially
populations that are already most vulnerable and
disadvantaged

e Shorter snow seasons and earlier spring snowmelts
(projections are for loss of snow-cover days by one-
fourth to one-half per year)

e Projected increase of 20-30% in winter precipitation

Extreme Weather

Drought

Winter Weather

No large-scale development is planned in Herkimer County. Should it take place, new
projects offer the opportunity to address conditions resulting from past severe weather
hazards by incorporating mitigation design and construction measures.

www.ucsusa.org/sites/default/files/legacy/assets/documents/global warming/pdf/confronting-
climate-change-in-the-u-s-northeast.pd,
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Factors for Consideration in the Next Planning Cycle

Mitigation plan monitoring and evaluation will consider the following severe weather
factors, as well as information from future NYS HMP updates:

= Have severe weather events occurred since adoption of this plan? Where did they
occur? What type of severe weather and what were its impacts?

= Have new scientific studies, research, or practices changed the methods of
predicting severe weather or assessing risk and vulnerability?

e Ifrisk or vulnerability to severe weather has increased, it is recommended that
the HMWG utilize HAZUS-MH to more broadly analyze vulnerability to high wind.

= Are there new building or land development policies, plans, or practices that
address or impact severe weather?

= Has there been significant change in the population, built environment, natural
environment, or economy that could affect risk or vulnerability to severe weather?

3.7.1 Severe Weather Profile: Hail

This section profiles hail to determine the overall risk as described in Section 3.7.0.2.

Hazard/Problem Description

Hail is formed when water droplets freeze and thaw as they are pushed into the upper
atmosphere by the internal forces of thunderstorms. Hailstones are usually less than two
inches in diameter and can fall at speeds of 120 miles per hour (mph). Severe hailstorms
are destructive, injuring people and damaging roofs, buildings, automobiles, vegetation,
and crops. Hail has been associated with severe storms in Herkimer County.

Most hail is two inches or larger in diameter (slightly larger than golf ball size) and
associated with supercell and non-supercell thunderstorms. Hail falls when the
thunderstorm’s updraft can no longer support the weight of the ice from which hail is
formed. The stronger the updraft, the larger the hailstones grow. An aerial view of the
hazard reveals that it falls in paths known as hail swaths ranging in size from a few acres to
an area 10 miles wide and 100 miles long. Hail accumulates in deep piles and large drifts.

Location
All areas within Herkimer County’s geographical boundaries are susceptible to hail.

Extent

The National Weather Service (NWS) classifies hail by its diameter and compares it to
everyday objects (i.e., size of a golf ball, tennis ball) to explain scope and severity to non-
scientific audiences.
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Table 3.7.1-a: Hailstone Measurements

Average Diameter

(inches) Description

0.25 Pea

0.5 Marble/Mothball
0.75 Dime/Penny
0.875 Nickel

1.0 Quarter

1.5 Ping-pong ball
1.75 Golf-Ball

2.0 Hen Egg

2.5 Tennis Ball

Table 3.7.1-1: Comparison of Hailstones to Objects of Measurement

Source: USGS, September 2016

Table 3.7.1-b summarizes the extent of hail in the Planning Area based on historical data
and accepted preparedness measures.

Table 3.7.1-b: Hail Extent in Herkimer County

Extent of Hail in Herkimer County, NY
Largest Hailstone Recorded (1950 - 2016) 1.5 inches

Speed of Onset Warning Time - Hours to minutes
Duration Limited - Minutes

Figure 3.7.1-2 indicates that, based on the number of annual hail days, southern Herkimer
County was more susceptible to hail than the northern region of the New York during the
period 1980 to 1999.
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Figure 3.7.1-2: Average Number of Hail Days per Year (1980 - 1999)

Hail Days Per Year (1980-1999)
Source: National Severe Storms Laboratory - http://www.nssl.noaa.gov/projects/hazard/img/thai8099.gif

Previous Occurrences

Table 3.7.0-b shows that there were 82 hail events documented between 1950 and
November 2016. No fatalities, injuries, property damage, or crop damage was reported for
these events. The 2015 Storm Prediction Center’s Annual Severe Weather Report Summary
(below) visually depicts the year’s incidence. It shows that the state had a lower incidence of
hail for that year when compared to other states and regions. No hail was reported in
Herkimer County in 2015.

Figure 3.7.1-3: Map of Reported Severe Weather Events - Hail Reports, 2015

w\ PRELIMINARY SEVERE WEATHER Hail Reports
REPORT DATABASE (ROUGH LOG) January 01, 2015 - December 31, 2015
" NOAASStorm Prediction Center Morman, Oklahoma Updated: Monday January 04, 2016 09:14 CT

Source: National Severe Storm Laboratory, http://www.nssl.noaa.gov/research/hail/
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The largest hailstone to impact the Herkimer County Planning Area was 1.5 inches, the size
of a ping-pong ball. The 2014 NYS HMP (based on SHELDUS) for the period of 1960 to
20129 shows hail-related property damage totaling $513,203 and crop damage of $55,474.
The NCDC database does not mention hail-related fatalities, injuries, or damage of any kind
between 1950 and 2016.

Hail activity is typically associated with strong thunderstorms, especially during the spring
and early summer months. Figure 3.7.1-4 identifies hail activity during 2015, which is
typical of recent years.

Figure 3.7.1-4: Months of Most Frequent Hail Storm Activity, 2015

NC\.:S!&-Stc-rrr Prediction Center Updsted: Mondsy January 04, 2018 0514 CT
S0
200
1o !
oo i e I L
Jan Feb Par Apr May Jun Jul Aug Fep [\3 Moy D
Hail Reports January 01, 2015 - December 31, 2015

Source: NOAA, Storm Prediction Center

Probability of Future Events

The recurrence interval of hailstorms was calculated by dividing the number of
occurrences (82) by the number of years of record (66). Herkimer County’s future
probability of recurrence for hail is 80%.

Impacts and Consequences

While historical data indicates that there is a high probability of future occurrence, data
also shows that hail causes few impacts and consequences to the population, property, the
environment, and the economy.

= Potential Primary Impacts
o Life, safety, and health of residents
e Damage to automobiles and aircraft

e Structural damage to buildings including skylights, metal roofs, and glass-roofed
structures

e Injuries to livestock
e C(Crop damage
= Potential Secondary Impacts

e Economicloss

92014 NYS HMP data analysis used SHELDUS, a database that differs slightly from the NCDC Storm Events
Database.
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Population
There is no record of fatality or injury from hailstorm in the Planning Area.

Built Environment

Hail damage is limited in severity and is likely to impact structures built with vulnerable
materials such as metal roofs, glass windows, roofing, and vinyl. Historical data does not
include reports of damage to buildings or critical infrastructure.

Cultural and Historical Structures

Older structures in a community are at higher risk to severe weather because they were
built before modern building codes were implemented. They often suffer from deferred
maintenance or are in hazard-prone areas. Owners of such property would be wise to use
mitigation measures that provide emergency temporary protection and produce no
permanent long-term impacts to such structures, and to upgrade mitigation efforts when
structures undergo maintenance, rehabilitation, or adaptive re-use.

Natural Environment

Hail may damage vegetation and crops and hurt livestock. Fortunately, NCDC documents no
such losses in the Planning Area for the period from 1950 through November 2016.

Risk Analysis: Hail

Each jurisdiction in the Planning Area conducted an analysis of potential risks and
consequences for hail. Jurisdictional analyses are summarized in Table 3.7.0-f. Based on the
average overall risk score (see Table 3.7.0-g), hail was determined to be a low-risk hazard.
As such, a vulnerability assessment was not conducted during this planning cycle.

3.7.2 Severe Weather Profile: High Wind (Straight-line,
Tornado, Tropical Cyclone)

This section profiles high wind hazards to determine the overall risk, as described in
Section 3.7.0.2.

High winds are one of the most frequently reported and costliest severe weather hazards in
Herkimer County. Straight-line winds are the most common high wind occurrence, but
tornadoes and winds from tropical cyclones can also impact the Planning Area. New York is
not generally considered to be a tornado-prone location. Conditions for supercells that
spawn tornadoes require strong vertical wind shear, an atmospheric condition that occurs
more frequently in the U.S. mid-section rather than the Northeast. Despite the generally-held
belief that such events do not occur in New York, many tornadoes—some causing injuries,
fatalities, and property damage—have been reported in the state since recordkeeping began
in 1950.
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Hazard/Problem Description

High winds, often accompanying severe thunderstorms, cause significant property and crop
damage, threaten public safety, and have short-term economic impacts stemming from
business closures and power loss. Herkimer County winds are typically straight-line winds or
thunderstorm wind not associated with rotation (i.e., not tornadoes). Such winds can
overturn mobile homes, tear roofing from structures, topple trees, snap power lines, shatter
windows, and sandblast paint from cars. Associated hazards include utility outages, arcing
power lines, debris blocking streets, structural fire, and wildfire. Widespread damage to
homes may lead to the need for shelter and temporary housing for those impacted by the
event.

Type

Seven types of high winds are defined in this section: tornado, straight line wind,
downdraft, downburst, microburst, gust front, and derecho. Herkimer County has not
experienced hurricane-force winds (sustained winds above 74 miles per hour) from a
tropical cyclone, but wind gusts and tornadoes arising from these tropical systems have the
potential to impact the Planning Area.

Table 3.7.2-a: High Wind Definitions10

Type of High Wind Definition

Local atmospheric storm, generally of short duration, formed by winds

Tornado . ) . . . .
rotating at very high speeds, usually in a counterclockwise direction.

Wind that comes out of a thunderstorm but is not associated with

S i e rotation like tornado winds.

Downdraft Small-scale column of air that rapidly sinks toward the ground.
Strong downdraft with horizontal dimensions larger than 2.5 miles,
Downburst resulting in an outward burst or damaging winds on or near the
ground.
. Small, short-lived, concentrated downburst that produces an outward
Microburst

burst of damaging winds at the surface.

A wind shift, temperature drop, and gusty winds out ahead of a
Gust Front thunderstorm. Sometimes the winds push up air above them, forming a
shelf cloud or detached roll cloud.

Widespread wind storm that is associated with a band of rapidly
Derecho moving showers or thunderstormes, it consists of numerous
microbursts, downbursts, and downburst clusters.

Location

All of Herkimer County is susceptible to high wind and its effects. Large-scale weather
events that include high winds generally affect the entire county. Using wind data collected
over 100 years, weather and emergency management groups divided the United States into
four zones that reflect the number and strength of extreme winds. These wind zones are

10 New York State Hazard Mitigation Plan, January 2014, p. 3.11-1
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primarily used for establishing Design Wind Speeds for building codes. They also provide a
visual guide for determining hazard preparedness measures, risk, and mitigation actions.
The map used in Figure 3.7.2-1 shows that most of Herkimer County (indicated by the blue
arrow) is located within Zone II, an area with a top wind speed of 160 miles per hour (mph).
Southern Herkimer County falls into Zone III, with a top wind speed of 200-mph. The map is
from FEMA Publication #361, Design and Construction Guidance for Community Shelters.
Estimates such as these are used by ASCE American Society of Civil Engineers), the
International Code Council (building codes), and NFPA (National Fire Protection Association).

Figure 3.7.2-1 Wind Zones in the United States, with designation of Herkimer County

WIND ZONES IN THE UNITED STATES*

Herkimer County

WIND ZONES

ALASKA ZONE |
(130 mph)

et i ZONE I
o OTHER CONSIDERATIONS {190ty
[ JTe——— ZONE li
‘.’:t Special Wind Region {200 mph)
55 Humicane-Suscoplible Region ZONE IV

Calilaaleld
{250 mph)
Q HAWAI

* Design Wind Speeds (3-second gust) consistent with ASCE 7-95

Figure 1.2 Wind zones in the United States
Source: https://www.fema.qgov/graphics/library/wmap.gif

Extent

Straight-line Winds

Winds are often termed straight-line winds to differentiate the damage they cause from
that of a tornado. Most winds that cause damage at the ground level result from outflow
generated by thunderstorm downdraft. The intensity of straight-line winds may be as
intense as that of a tornado. Damaging winds are classified as those exceeding 50-60 mph.

Thunderstorm wind damage is more common than tornado damage and accounts for half
of all severe weather reports in the lower 48 states. Wind speeds reach up to 100 mph and
may create a damage path extending for hundreds of miles.11 Mobile home residents are

11 National Severe Storm Laboratory
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especially at risk for injury and death. Even anchored mobile homes can be seriously
damaged when straight-line winds gust to over 80 miles per hour.

Figure 3.7.2-2: Mobile Home Overturned by High Winds

Source: http://www.nssl.noaa.gov/education/svrwx101/wind/

Tornadoes

Tornadoes the world’s most powerful storms. They are characterized by a funnel-shaped
downward extension of a cumulonimbus cloud whirling at speeds of up to 300 miles per
hour. They generally occur in the afternoon and evening, after the daily buildup of heat
powers a violent “supercell” thunderstorm. A tornado can stay on the ground for an hour or
longer and be a mile wide or larger. While rarely seen in the Planning Area, they have in
recent years occurred more frequently in combination with several types of severe storms.

Practically speaking, it is nearly impossible to measure the actual wind speed inside a
tornado because unprotected weather instruments would be destroyed. For this reason,
the Fujita Scale was devised in 1971 as a system for estimating the intensity of tornadoes
based on the type and severity of damage. The Fujita Scale used an “F” designator before
the scale number and ranges from FO to F5, with higher numbers indicating more severe
storms. In recent years, increased knowledge of wind forces and their effects on buildings
led scientists to determine that wind speeds on the original scale were too high for
categories F3 and higher. The scale was revised in 2007 as the Enhanced Fujita Tornado
Intensity Scale. This is the scale now used exclusively for determining tornado ratings by
comparing wind speed and actual damage. The Enhanced Fujita Scale uses an “EF”
designator before the scale number.

Figure 3.7.2-3 illustrates the relationship between Enhanced Fujita ratings, wind speed,
and expected tornado damage.
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Figure 3.7.2-3: Enhanced Fujita Scale Estimated Wind Speeds and Expected Damage

EF Rating Wind Speeds

‘Minor’ damage: shingles blown off or parts of a
roof peeled off, damage to gutters/siding,
branches broken off trees, shallow rooted trees
toppled.

EF-0

‘Moderate’ damage: more significant roof
damage, windows broken, exterior doors
damaged or lost, mobile homes overturned or

EF-1  86-110mph

badly damaged.

‘Considerable’ damage: roofs torn off well
constructed homes, homes shifted off their
EF-Z 111-135 mph foundation, mobile homes completely
destroyed, large trees snapped or uprooted,

cars can be tossed.

‘Severe’ damage: entire storles of well
constructed homes destroyed, significant
EF-3 136-165 mph damage done to large buildings, homes with
weak foundations can be blown away, trees
begin to lose their bark.

‘Extreme’ damage: Well constructed homes are
leveled, cars are thrown significant distances,

E F-4 top story exterior walls of masonry buildings
would likely collapse.
‘Massive/incredible’ damage: Well constructed
homes are swept away, steel-reinforced
EF 5 concrete structures are critically damaged,

high-rise buildings sustain severe structural
damage, trees are usually completely debarked,
stripped of branches and snapped.

| ource: www;;aveathelr‘.gov
The extent of high wind and tornadoes impacting Herkimer County is shown in Table 3.7.2-b.

Table 3.7.2-b Tornado Extent in Herkimer County, 1950 - 2016

High Wind and Tornado Extent in Herkimer County, NY

Highest Straight-Line Wind Speed Value Recorded 84 miles per hour

Highest Tornado Wind Speed Value Recorded F1/EF1

Widest Tornado Path Recorded 250 yards

Longest Tornado on the Ground (Length/Duration) 2.88 miles

Speed of Onset With Warning (6 -15 minutes)

The county has experienced loss of life, injuries, and property damage from tornadoes even
though no tornado above the F1/EF-1 category has been recorded within the Planning
Area. On the positive side, there is an energy benefit to being in a high wind region.
Herkimer County is the site of three wind farms that built 37 wind turbines to generate
power. Figure 3.7.2-4 depicts the areas of wind resources and transmission lines in the
United States, highlighting the location of Herkimer County.
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Figure 3.7.2-4: Wind Resources Map, Illustrating Transmission Lines
near Herkimer County

MREL Updated Maps: . . R . .
b _ Wind Resources and Transmission Lines Approximate location
- of Herkimer County

Connecticut (2001)
Delawara (2002)
Hawali (2004)
Idaho (2002)
Iincis (2001}

Rhode Island (2001}
South Dakota (2001)

Transmission Lines
Voltage (kV)

The remaining states use data from the 1987
“Wind Energy Allas of the United States".

[pOWamMap. piatts.
©2007 Piatis, B division
of the
Companies
Wind Power Classification
Wind  Resource Wind Power Wind Speed *  Wind Speed *
Power  Potential Densityat80m  at50m ats0m
Class Wim? mis mph
2 Marginal 200 - 300 56- 64 125-14.3
3 Fair 300 - 400 64- 7.0 14.3- 167 1U.S. Department of Energy
4 Good 400 - 500 70-75 15.7 - 168 National Renewable Energy Laboratory
5  Excellent 500 - 600 75- 80 168178
§ Outstanding 500 - BOO 80- 88 17.9-187
7 Superb 800 - 1600 88-11.1 19.7-248
a
Wind speeds are based on a Weibul k value of 2.0 T T

Source: National Renewable Energy Laboratory

Despite the energy benefits from developing wind-driven power sources, their overall
value is not firmly established when balanced against claims of health risk, noise pollution,
and complaints that the turbines disrupt scenic views.

Previous Occurrences

All High Wind Events

Between 1960 and 2012, Herkimer County experienced 167 high wind events12 leading to
3 fatalities, 13 injuries, and $13,740,682 in property damage. From 2013 to August 2016,
24 additional high wind events were reported.!3 No fatalities or injuries were reported
from these events, although property damage exceeded $26,000.

Significant recent high wind events in Herkimer County include the following:

122014, NYSHMP, Table 3.11d, p. 3.11-11; data reported through SHELDUS for all wind events including
tornadoes and hurricanes.
13 Storm Events Database, NCDC, 2013 to August 2016.
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* June 20, 2016: Severe weather produced winds of 58 miles per hour, impacting the
Herkimer County communities of Schuyler and Little Falls. Damage included fallen
trees and power lines and short-term power outages.

= March 2, 2016: Winds in excess of 50 miles per hour impacted the southern region
of the county, causing approximately $11,000 in damage.

= July 2-3,2014: A high wind event produced winds from 58 to 70 miles per hour,
impacting multiple jurisdictions. No injuries or significant damage was reported.

Tornado Events

Herkimer County was struck by seven tornadoes between 1950 and 2016.14 Two were
categorized as F1 on the Fujita Scalel> for damage. These incidents caused one fatality and
five injuries. No additional statistical or historical information about previous occurrences
of tornadoes was identified by individual municipalities.

Table 3.7.2-c: Tornado History of Herkimer County (1950 - 2016)

Fujita/

SPC# Date Time *Enhanced Fatalities Injuries Width Lel.lgth Damage ($) Crop

. (vards) (miles) Loss
Fujita Scale

352 | 6/18/1970 |15:00 F1 1 1 10 2.3 $50,000-500,000 -

730 | 7/11/1984 |12:15 FO 0 0 100 15 $500-5000 -

371 | 5/17/1990 |13:12 FO 0 1 13 0.5 $50,000-500,000 -

997 | 8/28/1990 |18:20 F1 0 3 57 2 $500,000- -

$5 million

912 | 8/4/1992 |11:05 FO 0 0 10 0.2 $5,000-50,000 -

822 | 6/28/2010[13:38 EFO* 0 0 50 0.97 - -

268 |4/28/2011 |03:04 EF1* 0 0 250 2.88 - -

Source: ! http://www.tornadohistoryproject.com/tornado/New-York/Herkimer/table

Tornadoes affect the Planning Area primarily during the early spring and summer, when
severe storms are more prevalent. The 2014 NYS HMP lists a June 10, 2011, Presidential
Disaster Declaration for a tornado that touched down on April 28 of that year. The event
NCDC data notes that:

= FEMA announced that federal disaster assistance had been made available to the
state of New York to supplement state and local recovery efforts in the area struck
by storms, flooding, tornadoes, and straight-line winds during the period of April 26
to May 8, 2011. Herkimer County was one of 23 counties included in the declaration.

= A National Weather Service survey team confirmed an EF1 with estimated
maximum wind speed of 100 miles per hour tornado in Frankfort. Trees were
snapped and uprooted. Structural damage to homes included torn roofs and siding.
A garage was moved off its foundation and a house on Brockway Road sustained
significant damage.

14 Storm Events Database, NCDC, 1950 to November 2016.
15 These events occurred prior to the development and use of the Enhanced Fujita Scale.
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Probability of Future Events

The total recurrence interval of all high wind events in Herkimer County is calculated by
dividing the number of occurrences (191) by the number of years of record (56), resulting
in a future probability of recurrence of 341 percent. Historical tornado activity in the
Herkimer area is slightly below the New York state average, which is 72 percent less than
the overall U.S. average.1¢ Using historical data to predict future occurrences, the
recurrence intervall? for tornado events in Herkimer County is 10 percent in a given year.

There are several ways to illustrate the probability of future tornado events. One used by
the NOAA Storm Prediction Center (SPC) determines the average annual number of
tornadoes based on analysis of previous tornado event frequency. Figure 3.7.2-5 is an SPC
illustration showing the average annual number of tornadoes by state. The data used to
create this map also provided a month-by-month average. This averages determined that
the month of July, with an average of 2.7 tornadic events, is the most tornado-prone month
in New York.

Figure 3.7.2-5: Average Annual Number of Tornadoes, by State

Average Annual Number of Tornadoes

— Tornado track
1991-2015

1,224

100 + i 1991-2015 Average e ustornadoes.com

Source: http://www.ustornadoes.com/2016/04/06/annual-and-monthly-tornado-averages-across-the-united-states/

While this methodology should not be used to calculate the probability for recurrence, it is
helpful to have for emergency planning purposes so communities can implement
preparedness and response measures.

16 Source: http://www.city-data.com/city/Herkimer-New-York.html

17 Recurrence intervals for tornadoes are calculated by dividing the number of events (7) by the number of
years of record (66).
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Impacts and Consequences

High wind affects the population and
structures. It may cause
environmental and property
damage, especially to structures
made of lighter materials (e.g.,
mobile homes). In extreme events
with direct impacts, few structures
can withstand tornadic winds. More
heavily populated areas in the
southern region of the county are
the most vulnerable, while sparsely
populated and uninhabited areas in
the middle and northern regions at
higher elevations are less
vulnerable. Anticipated primary and
secondary impacts are listed below.

Potential Primary Impacts:
e Life, safety and health of residents

Damage to vehicles and aircraft

Structural damage to buildings and
infrastructure networks such as water, power,
and communication lines

Potential for hazardous material release, if sites
of such materials are breached

Loss of livestock and crop damage

Population

Herkimer County Multi-Jurisdictional Hazard Mitigation Plan

Cultural and Historical Structures
Older community structures are at higher
risk for impacts from all types of severe
weather because they were built before
strong building codes were implemented.
Such buildings also suffer from deferred
maintenance and from being in locations
hazard-prone areas. Mitigation measures
that provide emergency temporary
protection and produce no permanent long-
term impact to the historic or cultural
significance should be considered when
these types of structures undergo
maintenance, rehabilitation, or adaptive
re-use.

Potential Secondary Impacts (catastrophic
events):

e Disruption of community services (e.g., health
and medical, education, economic assistance
programs, transportation)

Economic loss (community and residents)
Re-development opportunities

All residents of the Planning Area are at risk from tornado. Those who are caught outdoors
unaware may sustain serious injury. Three Herkimer County residents died and thirteen
were injured during wind events. One fatality and five injuries occurred during tornadoes.
Given the county’s history of fatalities and injuries from high wind events, appropriate
wind mitigation should include public education about potential hazard impacts and

preparedness.

Built Environment and Critical Infrastructure

Building codes do not typically include tornado wind-load designs, although part of a
building could be hardened as a safe room capable of surviving an EF5 tornado. It is cost
prohibitive to construct an entire home or businesses so the structure is impervious to

tornado damage.

Figure 3.7.2-6 depicts damage patterns from an EF5 tornado that destroyed homes in a
Moore, Oklahoma neighborhood in May 2013.
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Figure 3.7.2-6: Tornado Damage Patterns
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Source: http:_z /wane.com/blog/2013/05/23 Zgoogl-crisis-map-moore-tornado-damagez
This figure depicts varying levels of structural damage because of nature of the storm path
and strength. Structures within the direct path sustained complete destruction, while those
adjacent to the path sustained major to moderate damage. Other variables such as flying
debris affect the degree of damage to structures farther from the main path. It is entirely
possible, given the history of tornado damage, that one structure is destroyed and the
structure next door is left untouched.

Critical facilities and infrastructure in all jurisdictions within the Planning Area are equally
susceptible damage or destruction from high wind or tornado. Effective mitigation
measures include moving overhead power and communication lines to an underground
location.

Natural Environment

Impact to the natural environment typically includes downed trees. Large numbers of
downed trees and utility lines contribute to loss of electrical power over an area much
larger than the actual storm path. This creates an expanded demand for response and
recovery resources. No major impacts to the natural environment or economy from past
high wind events have been noted.

Economy

Economic losses from high wind events result from direct and indirect impacts to
infrastructure, businesses, and industry. They can devastate a small community if there is a
direct hit, but such events threaten the regional economy as severely as do hurricane or
flood events.
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= Direct Economic Impacts

e Cost of repairs or replacement for damaged homes, businesses, and
infrastructure

* Indirect Economic Impacts
e Loss of wages due to businesses being temporarily or permanently closed
e Loss of customers due to business closures

e Increased costs for supplies or materials

Risk Analysis: High Wind

Each jurisdiction in the Planning Area conducted an analysis of potential high wind risks
and consequences. Jurisdictional analyses are described in Table 3.7.0-f. Based on the
average overall risk score (see Table 3.7.0-g), high wind was determined to be a medium-
risk hazard. As such, a vulnerability assessment was conducted and is presented in the
Severe Weather Vulnerability Assessment, Section 3.7.0.3

3.7.3 Severe Weather Profile: Lightning

This profile serves as a baseline to determine the overall risk from this hazard as described
in Section 3.7.0.2.

Hazard Problem/Description

Lightning is defined as visible electrical discharge caused by thunderstorms. Cloud-to-
ground lighting can directly or indirectly kill or injure. Property struck by lightning may be
slightly damaged, explode, catch fire, or be destroyed.

Types

Intra-cloud lightning is the most common type of discharge, occurring between oppositely
charged centers within the same cloud. From the outside of the cloud, this looks like
diffuse, flickering brightening in the cloud. The flash may exit the boundary of the cloud,
and a bright channel of light, like cloud-to-ground flash, can be visible for miles.

Although less common, cloud-to-ground lightning is the more dangerous and damaging
type. Most charges originate near the lower-negative charge center of the cloud and deliver
a negative charge to earth, but many flashes carry a positive charge to earth. Positive
flashes commonly occur when a thunderstorm is dissipating. Positive charges are more
common as a percentage of total ground strikes during the winter months.

Positive charge lightning is dangerous because it strikes outside of the rain core, either
behind or ahead of a thunderstorm. It can strike as far as five or 10 miles from the storm in
areas not considered to be a lightning threat. Positive lightning strikes are of longer
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duration and more easily light fires. When positive lightning strikes, it carries a high peak
electrical current, resulting in greater damage.

Location

All Herkimer County jurisdictions are susceptible to lightning strikes and their
consequences. Because of its association with thunderstorms, lightning is more prevalent
in areas that experience more thunderstorms.

Extent

Lightning is monitored nationwide through a network of lightning detection systems.
These record an average of 25 million strikes of cloud-to-ground lightning every year.
Figure 3.7.3-1 documents that the average number of flashes per square mile per year for
the southern region of the Planning Area is almost twice that of the northern region.

Figure 3.7.3-1: Lightning Flash Density Map (2007-2016)

&
P4
i

N

f: { —le

AR : LY | Flash Density
N : it Flashes/sq mifyear
/ 55 P alg¥ W 28 andup

f o O : B2 w2
| - B2 w20
National Lightning Detection Network a3 3

! : .

2007 - 2016 il g isea

_S.ud LD

-
VA I sA lA ) Vaisala 2017. All rights reserved. For display purposes only - any other use is prohibited without prior written consent from Vel

Source: Vaisala’s US National Lightning Detection Network, Available at:
http://www.lightningsafety.noaa.gov/stats/NLDN%20CG%Z20Flashes,2007-2016,2-mi%20Grid.pn

Past Occurrences

The NCDC Storm Events Database recorded nine lightning events Herkimer County. These
caused $109,000 in property damage.
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Table 3.7.3-a: Significant Storm-Related Lightning Events with Associated Damage,
Herkimer County, 1950 - 2016

Date \ Property Damage
August 27, In the Village of Herkimer, a garage struck by lightning sustained
1996 moderate damage of $10,000.
Lightning ignited several fires in Town of Herkimer, resulting in
Iy 3key SR $70,000 in damage.
June 10, 2008 glzg(?gz)lgg caused a house fire near Dolgeville, causing damage totaling

Probability of Future Events

Because lightning is associated with severe thunderstorms, the probability is combined with
that of thunderstorms in Section 3.7.4.1 and calculated as a 577 percent chance of occurrence.

Impacts and Consequences

Lightning causes fatalities, injuries, and damage property, and contributes to loss of crops
and sensitive environmental areas. There is, however, a low potential for impact to the
overall economy of the Planning Area from lightning events.

Population

Lightning kills an average of 49 people in the United States each year and injures hundreds
more.18 The primary method of reducing risk to the population is through preparedness
efforts that include public education about the hazard and protective measures; monitoring
weather conditions; and issuing early warnings.

Built Environment

Lightning property damage in the Planning Area has been limited in scope. Lighting associated
with severe storms will continue to threaten structures and infrastructure. The best risk
reduction practices include the use of fire alarms and suppression systems and promoting
insurance for property owners. Lightning protection/discharge systems may be appropriate to
include in critical infrastructure such as public buildings and communication towers.

Natural Environment

Lightning strikes are the primary non-human cause of wildfires. Herkimer County’s vast
forested lands create the potential for impacts to the natural environment from wildfire.
Despite this threat, past events do not indicate that this has occurred because of the rapid
response and coordinated efforts of experienced firefighting crews within Adirondack Park
and in the county’s fire districts.

Economy

The overall economy of the Planning Area is not at risk for widespread impacts from
lightning.

18 Lightning Safety”, NOAA’ Available at http://www.lightningsafety.noaa.gov/
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Risk Analysis: Lightning

Each jurisdiction conducted an analysis of potential risks and consequences for lightning.
The compilation of jurisdictional analyses is described in Table 3.7.0-f. Based on the
average overall risk score (see Table 3.7.0-g), lightning was determined to be a low-risk
hazard. Consequently, a vulnerability assessment was not justified in this planning cycle.

3.7.4 Severe Weather Profile: Thunderstorm/Heavy
Rainfall

This section provides a profile of thunderstorms and heavy rainfall to determine the overall
risk from this hazard, as described in Section 3.7.0.2.

Thunderstorms are frequently reported in Herkimer County. The current section addresses
the general characteristics of thunderstorm, including heavy rainfall that does not result in
flooding. Thunderstorm and heavy rainfall may also be accompanied by hail, lightning, and
high wind. All categories of flooding are addressed in Section 3.5.

Hazard/Problem Description

Thunderstorms are characterized by heavy rain that may be accompanied by strong winds,
lightning and hail. Approximately 10 percent of thunderstorms that occur each year in the
United States are classified as severe. A thunderstorm is labeled severe when it includes
one or more of the following phenomena: hail that is three-quarters of an inch or greater,
winds greater than 50 knots (57.5 miles) per hour, or a tornado.

Type

Thunderstorms result from the rapid upward movement of warm, moist air. They occur
inside these areas of moist air and at weather “fronts.” As warm, moist air rises, it cools,
condenses, and forms cumulonimbus clouds that climb to heights of greater than 35,000
feet. As the rising air reaches its dew point, water droplets and ice form and fall to the
earth’s surface, becoming larger by merging with other droplets. Falling droplets create a
downdraft of air that spreads out at ground level and creates the strong winds associated
with thunderstorms.

Ordinary Cells and Multi-Cell Clusters

Thunderstorms include ordinary cells and multi-cell clusters. Ordinary cells consist of a one-
time updraft and one-time downdraft. They are short-lived and not severe. Thunderstorms
more frequently form in clusters with numerous cells in various stages of development
merging together. Each cell within a multi-cell cluster behaves as a single cell; as it matures, it
is carried downstream by upper level winds to join with new cells forming upwind of the
previous cell. The speed of movement for a cluster of thunderstorm cells makes a difference
in the amount of rain received at a given location. “Training” is the term given to the process
by which additional cells move over the path of the previous cell. Training thunderstorms
produce tremendous rainfall over relatively small areas, frequently leading to flash flooding.
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Squall Lines

The formation of thunderstorms in a line creates “squall lines” that may extend laterally for
hundreds of miles and persist for hours, producing damaging winds and hail. Tornadoes
sometimes occur on the leading edge of a squall lines, but these lines primarily produce
straight-line wind.

Derechos

Long-lived squall lines are called “derechos” (Spanish for ‘straight’). They can travel for
miles and produce widespread damage from wind and hail.

Supercell Thunderstorms

This type of single cell storm, lasting for hours, is responsible for most damaging tornadoes
and for hailstones larger than golf ball in size. They are known to produce extreme winds
and flash flooding.

Figure 3.7.4-1: Evolution of a Thunderstorm

Mature Stage Dissipating Stage

o~

Towering
Cumulus

Source: NOAA, http://www.srh.noaa.gov/srh/jetstream/tstorms/tstrmtypes.html

Location

All of Herkimer County is susceptible to thunderstorms and heavy rainfall. Some events are
localized, while multi-cell cluster thunderstorms affect a broad area.

Extent

Thunderstorms include heavy rainfall and occasional, gusty winds, but often include hail
and lightning. Damage from severe thunderstorm winds account for half of all severe storm
reports in the lower 48 states and is more common than damage from tornadoes. Wind
speeds may reach up to 100 mph and produce a damage path extending for hundreds of
miles.1? Heavy rainfall produced by thunderstorms may result in several types of flooding
including riverine, flash floods, and local drainage floods. Flood types are discussed in
Section 3.5, Base Plan.

19 National Severe Storm Laboratory
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Multiple tools are available to illustrate the extent of thunderstorm events. One such
product used by the NOAA Storm Prediction Center (SPC) estimates the average annual
number of severe thunderstorm wind days per year based on previous event frequency.
Figure 3.7.4-2 illustrates SPC data in its mapping format.

Figure 3.7.4-2: Severe Thunderstorm Wind Days per Year, 2003-2012

|Severe Thunderstorm Wind Days Per Year From 2003-2012 Repcrt5| f

Source: National Weather Service Storm Prediction Center, NOAA

Because thunderstorms create straight-line winds from outflow generated by downdraft,
communities vulnerable to thunderstorms are also vulnerable to high winds. Figure 3.7.4-
3 describes the storm conditions within the forecast categories established by the NWS.

Figure 3.7.4-3: Severe Thunderstorm Risk Categories

Understanding Severe Thunderstorm Risk Categories
THUNDERSTORMS| 2-SLIGHT | 3- ENHANCED
(no label) (SLGT) (ENH)
No severe* Scattered Numerous
thunderstorms severe storms | severe storms
expected possible poss
Lightning/flooding Short-lived and/or
threats exist with not widespread, |
all thunderstorms isolated intense

storms possible

= One or two fomadoes | *4

= Reports of strong |+
winds/wind damage

* Hail ~1", isolated 2"

* NWS defines a severe thunderstorm as measured wind gusts to at least 58 mph, and/or hail to al least one inch in diameter, and/or a tornado. All thunderstorm

categories imply lightning and the potential for flooding. Categories are also tied to the probability of a severe weather event within 25 miles of your location.

« Winds to 40 mph
- Small hail

Source: Storm Prediction Center, National Weather Service, NOAA

The extent of thunderstorm rainfall is described in Table 3.7.4-a.
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Table 3.7.4-a Thunderstorm Extent (Wind and Rainfall) in Herkimer County

Tornado Extent in Herkimer County, NY

Highest Thnderstormwing | 572/ 200 7 (sl e Wl
10.80” (8/23/10)21

With Warning (minutes to hours)

Minutes to Several Hours

Heaviest Rainfall Recorded
Speed of Onset
Duration

Strong thunderstorms in Herkimer County occur year-round but are more prevalent from
late spring to late summer, between April and August.

Previous Occurrences

The NCDC database shows that Herkimer County experienced 365 events between 1950
and 2016 in the categories of “Thunderstorm Wind” and “Heavy Rain.”22 These events
caused seven injuries and property damage totaling $11.4 million. Accompanying
conditions such as high wind, hail, and flooding are reported separately by the NWS and
described in other subsections. Table 3.7.4-b summarizes the types of severe storm events
(excluding winter weather) during the period mentioned and shows the impact to people,
property, and the natural environment.

Table: 3.7.4-b: Summary of Impacts from Previous Severe Weather Events, 1950-2016
(excluding Winter Weather)

# of Property Cro Future Average
Type Fatalities Injuries P p Probability = Annual
Events Damage Damage -
) Losses
Hail 82 0 0 $513,203 $55, 474 51% $10,936
High Wind 191 3 13 $13,740,682 | $126,215 321% $266,671
Flood 85 1 12 $24,592,482 | $1,175,304 163% $266,671
Thunderstorm/
Heavy Rainfall 365 0 7 $11,420,000 0
Tornado 0 0 0 $0 $0 0% $0
Tropical Cyclone/ 3 0 2 $167,520 $1,282 6% $20
Hurricane

Flooding resulting from heavy rainfall is the costliest consequence of severe weather
affecting the Planning Area. The 85 flood events that occurred between 1960 and 201223
resulted in one fatality, 12 injuries, and $24,592,482 in property damage. During this same

20 Storm Events Database, NCDC (1990 - 2016)

21 New York State Attorney General, Eric T. Schneiderman, Environmental Protection Bureau. “Current and

Future Trends in Extreme Rainfall Across New York State”, September 2015, p. 10. Available at:
http://www.weather.gov/al

MajorFloods

22 Storm Events Database, NCDC (From the period 1950 to November 2016)
232014, NYS HMP, Table 3.9¢, p. 3.9-32, data reported through SHELDUS.
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period, flood-related crop damage totaled $1,175, 304. Herkimer County also experienced
191 high wind events24 leading to three fatalities, 13 injuries, and $13,740,682 in property
damage. Notable severe storm events are described in Section 3.7.0, Base Plan.

Probability of Future Events

Future probability is calculated by dividing the total for all events classified as heavy rain,
strong wind, and thunderstorm wind?2> (381) by the number of years of record (66).
Herkimer County’s probability of future occurrence for thunderstorms/heavy rainfall is
577%. Because “severe thunderstorms” are not reported as a single event category, the
recurrence interval for the hazard varies depending on the classification.

Impacts and Consequences

Severe thunderstorms are primarily a threat to people, the built environment, the natural
environment, and the economy through specific elements of the storm, such as hail, high
wind, lightning, and flood. Any of these elements of the storm can threaten lives and cause
serious damage to property, the environment, and, in catastrophic levels, the economy.
Additional details related to the impacts and consequences of these specific severe
thunderstorm elements are described in other severe weather subsections of this plan.

Preparedness education and warnings mitigate the threat to health and safety. The NWS
uses an alert system providing information on storms and the appropriate community
response. This system is illustrated in Figure 3.7.4-4

Figure 3.7.4-4: Weather Alert Categories, NWS (www.Weather.gov)

An advisory is issued when a hazardous weather or hydrologic event is occurring, imminent or likely.

Advisories are for less serious conditions than warnings, that cause significant inconvenience and if caution
is not exercised, could lead to situations that may threaten life or property.

An outlook is issued when a hazardous weather or hydrolo_gl'c event is possible in the next week. Outlooks
are intended to raise awareness of the potential for significant weather that could lead to situations that
may threaten life or property.

242014, NYSHMP, Table 3.11d, p. 3.11-11; data reported through SHELDUS, for all wind events including
tornadoes and hurricanes.
25 See Table 3.7.0-b.
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Population

All residents of the Planning Area are at risk from the impacts of severe thunderstorms and
heavy rainfall. There is increased risk for injury or death to anyone caught outdoors in hail,
high wind, lightning, or flood events, which cause fatalities and injuries. Ongoing public
education about severe weather impacts and preparedness measures will reduce the risk
to the population.

Built Environment and Critical Infrastructure

Severe thunderstorms and heavy rainfall affect all structures. Most buildings are damaged
by high wind, lightning, or water intrusion. The level of risk varies based on storm
conditions, building integrity, and elevation. Critical facilities and infrastructure are as
susceptible other structures to being damaged or destroyed by severe storms. Mitigation
measures for high wind include moving overhead power and communication lines
underground. Flood mitigation includes elevating emergency generators that support
critical infrastructure (power substations, water distribution systems) to avoid inundation.

Natural Environment

Impact to the natural environment typically consists of downed trees. When these hit
utility lines, there may be loss of electrical power over an area much larger than the storm
path. This type of debris requires a coordinated response and may delay recovery. Impacts
to the natural environment from thunderstorm/heavy rainfall are discussed in
combination with other impacts of severe weather in Section 3.7.0, Base Plan.

Economy

Economic losses from thunderstorms and heavy rainfall stem from direct and indirect
impacts to infrastructure, homes, businesses, and industry. Property damage inflicted by
severe storm elements that have somewhat lesser impacts on a larger community may
devastate a small community.

= Direct Economic Impacts

e Cost of repairs or replacement for damaged infrastructure, homes, and local
businesses and industries

= Indirect Economic Impacts
e Loss of wages when businesses are temporarily or permanently closed
e Loss of customers due to business closures

e Increased costs for supplies or materials

Risk Analysis: Thunderstorm/Heavy Rainfall

Each jurisdiction in the Planning Area conducted an analysis of potential risks and
consequences for thunderstorm and heavy rainfall. The compilation of the jurisdictional
analyses is described in Table 3.7.0-f. Given the average overall risk score (Table 3.7.0-g),
thunderstorm/heavy rainfall was determined to be a medium-risk hazard. Consequently,
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a vulnerability assessment was conducted and is presented in the Severe Weather
Vulnerability Assessment, Section 3.7.0.3.

3.7.5 Severe Weather Profile: Winter Weather

Hazard Problem/Description

Heavy snow and ice can be widespread, effectively immobilizing vital community services
and systems. Snow accumulation damages structures, trees, and power lines. Winter
weather may isolate residents in rural areas for extended periods of time. Communications
and power may be disrupted for days until damages are repaired and services are restored.
Even small accumulations of ice are extremely hazardous to motorists and may disrupt
delivery of necessary goods and supplies. Herkimer County experiences multiple winter
storms annually. Like most New York communities, jurisdictions are prepared to respond
rapidly for de-icing roads, snow removal, and opening shelters and warming stations.

Type

This hazard includes all related elements that can occur simultaneously or in succession as
part of a severe winter storm. Winter weather elements discussed here include the
following:

Winter Description

Weather Type (NWS: National Weather Service)
Conditions expected to prevail for a period of three hours or longer:
e Sustained wind or frequent gusts = to 35 miles per hour; and
e Considerable falling and/or blowing snow (i.e., reducing visibility
to less than one-quarter mile)

Blizzard

Extreme Cold arctic air combines with brisk winds to compound the effect of the
Cold low temperatures

Snowfall is forecast a range (e.g., “8 to 12 inches”). Snow may be
described as “up to 12 inches” or “8 inches or more” where there is
Heavy Snow | uncertainty.

e Snowfall accumulation of 2 4 inches in less than 12 hours; or

e Snowfall accumulating to 6+ inches in 24 hours or less
Damaging ice accumulations occurs during freezing rain, stressing trees
Ice Storm | and utility lines, causing loss of power and communication. Walking and
driving extremely dangerous. Ice accumulations is usually = 0.25 inches.
Cold, dry air passing over a warmer lake (e.g., the Great Lakes) picks up
moisture and heat. Often occurs in snow bands from late fall to early
Lake-Effect | winter (October through March), when lake temperatures are at their

Snow warmest relative to the cold air passing overhead. Temperatures 5,000
feet above the ground must be at least 23°F warmer than the lake
temperature for this type of snow to develop.
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Winter Description

Weather Type (NWS: National Weather Service)

What it “feels like” outside based on the rate of heat loss from exposed skin.
Stronger winds cause the body to cool at a faster rate and skin temperature
Wind Chill | drops. NWS issues warnings and advisories when wind chill temperatures
become hazardous. Wind chill does not affect inanimate objects (e.g., car
radiators, water pipes) because they cannot cool below the air temperature.

Combined heavy snow and/or ice leads the NWS to issue a watch or

Winter warning. A watch indicates that conditions exist but the location and timing

Storm are uncertain. A warning indicates that severe winter weather conditions
are expected or occurring.

Winter A combination of conditions that is expected to cause great

Weather | inconvenience and may be hazardous. Travel conditions may be affected.

Location

All of Herkimer County is vulnerable to severe winter weather, including extreme cold/
wind chill, ice storms, winter storms, and blizzards. Higher elevations in the northern
region are likely to experience more extreme conditions.

Extent

Snowfall levels vary by land elevation. Figure 3.7.5-1 depicts the range of average annual
snowfall in the Herkimer County area based on 1981-2010 National Weather Service
records. The range is from 75 inches to more than 200 inches.

Figure 3.7.5-1: Average Annual Snowfall in New England (1981 - 2010)
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Source: http://www.weather.gov/btv/climate

Previous Occurrences

The Storm Events Database, NCDC, recorded 353 winter weather events between 1950 and
November 2016.
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Table 3.7.5-a: Winter Weather Events Summary, Herkimer County (1950 - 11/30/2016)2¢

Number of Deaths/ Property Crop

ABIEINTEE), Occurrences Injuries Damage Damage

Cold/Wind Chill and Extreme 5o 0 0 0
Cold/Wind Chill

Frost/Freeze 27 0 0 0
Heavy Snow 44 0 0 0
Ice Storm 4 0 0 0
Lake-Effect Snow 35 0 0 0
Winter Storm and Winter Weather 188 0 $482,300 0
TOTALS 353 0 $482,300 0

The following table describes significant winter weather events recorded in the Planning Area.
Table 3.7.5-b: Significant Winter Weather Events in Herkimer County (1950 -11/30/2016)

],51,‘;:: Date(s) Description

A late season nor’easter produced rain that changed into
heavy wet snow over the Mohawk Valley. Snowfall
Winter March 31- exceeded two feet in the mountains. Wet snow felled
Storm April 1,1997 | trees and power lines, causing widespread power
outages and road closures. Property damage statewide
was reported at $200,000.

This storm resulted in a snow accumulation of a foot or
more throughout the western Adirondacks, sometimes
falling more than three inches per hour. The storm caused
$23,000 in property damage and closed schools and
businesses. Snow removal efforts were made more
difficult by the presence of large amounts of snow left
from previous storms.

This storm was the fourth and final nor’easter of March,
with an initial mix of snow, sleet and rain that resulted in
6 to 12 inches of snow over the western Adirondacks and
Winter March 30, elevated sections of the Mohawk Valley. Property damage
Storm 2001 was reported as $45,000. Impacts in Herkimer County
included downed limbs and trees. Power lines were
knocked down on West German Street in the town of
Herkimer when a large tree was uprooted.

Winter January 31,
Storm 2000

26 NCDC events are recorded by National Weather Service regions or zones, which splits Herkimer County
into the Northern Herkimer Zone and Southern Herkimer Zone.
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}'E:I“;epl:: Date(s) Description
Snow and sleet accumulations of four-tenths of an inch
affected southern Herkimer County, causing widespread
Ice Storm December 25, | power outages, mainly in areas above 1,000’ elevation.
2009 Outages occurred in Dolgeville, Manheim, Salisbury, and
Frankfort. No deaths, injuries, or property damage was
recorded.
An arctic cold front brought bitter cold air into the region,
Extreme with lqws below zero and temperzlaltures.at -10 to -30°F in
Cold/ January 7 - 8, | the Adirondacks. Winds caused wind chill values to run as
Wind Chill 2015 low as -40°F. Communities opened shelters and warming
stations for residents needing overnight accommodations.
Many school districts delayed start times.

Probability of Future Events

The future probability for winter weather events is calculated by dividing the number of
events (353) by the number of years of record (66), resulting a probability of 534%.

Impacts and Consequences

Winter weather mainly affects the health and safety of the population and causes damage
to critical infrastructure. Affected utility and communication systems lead to power, radio,
and telephone failure.

Population

No deaths or injuries have been recorded from previous winter weather-related events, but
the potential for frostbite and hypothermia are the focus for the public. Frostbite is an
injury to the body caused by freezing body tissue. Hands, feet, and uncovered skin are the
most susceptible areas of the body. Hypothermia, abnormally low body temperature
(below 95°F) occurs when the body’s rate of heat loss exceeds its ability to produce heat.

Injuries Due to Ice and Snow Injuries Related to Cold?2”
e 25% occur in people caught in a storm e 50% occur in people over 60 years old
e Most affect males over 40 years old e More than 75% happen to males
e About 20% occur in the home

The National Weather Service uses a Wind Chill Temperature index to calculate how cold air
feels on human skin. The chart includes a frostbite indicator, showing where temperature,
wind speed, and exposure time produce human frostbite. Figure 3.7.5-2 depicts three
shaded areas of danger that show how long (30, 10, and 5 minutes) a person can be exposed
before frostbite develops. As an example, a temperature of 0°F and a wind speed of 15 miles

27 “Winter Storms: The Deceptive Killers”, A Preparedness Guide published by the U.S. Department of
Commerce, National Weather Service, NOAA, in partnership with American Red Cross and FEMA; June 2008.
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per hour will produce a wind chill temperature of -19°F, which can freeze exposed skin in 30
minutes.

Figure 3.7.5-2: Wind Chill Chart
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brochure.pdf

Built Environment

Structures may be vulnerable to snow-loaded roof failure, or damage to exposed
mechanical systems. Structures at higher elevations, where snowfall is typically heavier,
are at a higher risk for impacts from winter weather. Critical infrastructure (power and
communication lines) is at a high risk for damage or failure during severe winter weather
due to downed trees and power lines from storm-related winds and ice accumulation.

Natural Environment

Most of the natural environment in the Planning Area is adaptable to the extremes of
winter weather. Crops may be at a higher risk for failure if severe winter weather
conditions are extended or combined with other weather conditions such as drought.

Economy

The economic impact includes the cost of preparedness and response. Government
agencies and community service providers can generally remove snow, respond to
emergencies, and implement contingency plans to address short-term power failure. Costs
increase if a community calls for mutual aid from external resources during a severe event
or when normally available resources are unavailable.

Risk Analysis: Winter Weather

Each jurisdiction analyzed winter weather risks and consequences. The compilation of the
jurisdictional analyses is described in Table 3.7.0-f. Based on the average overall risk score
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(see Table 3.7.0-g), winter weather was determined to be a medium/high-risk hazard.
Consequently, a vulnerability assessment was conducted and is presented in the Severe
Weather Vulnerability Assessment, Section 3.7.0.3.

Vulnerability Assessment: Winter Weather

Winter weather events of great magnitude, severity, and frequency call for financial and
emergency management resources to prepare for and deal with events. Vulnerability is
highest on busy roadways, particularly Interstate 90 and State Road 5, where conditions
may cause traffic related deaths and injuries. Road closures restrict or prevent the
movement of people, goods, and services (including food and gas), creating the need for
emergency sheltering for travelers. Poor road conditions may delay emergency response.

Vulnerable Population

Although the entire population in the Planning Area could be susceptible to the effects of
winter weather, those most vulnerable are children under the age of five and residents
over the age of 65. Residents with unstable medical conditions and electricity-dependent
medical equipment may be vulnerable to power outages and disruption of critical medical,
transportation, and social services. Table 3.7-0-h (above) describes the total population at
risk for all severe weather events, by jurisdiction.

Vulnerable Built Environment

Table 3.7-0-i (above) provides total values for residential and commercial structures at risk,
by jurisdiction, for all types of severe weather, including winter weather. Data was not
available to identify specific types of structures or estimated losses. Measures such as
winterizing homes and designing buildings to withstand the effects of snow and ice (roof loads
and de-icing systems) can minimize winter weather impacts. The Residential Code of New York
State (19 NYCRR 1220) prescribes methods for estimating snow loads based on location.28

All exposed power and communication lines are vulnerable to cold, ice, and snow. Burying
power cables underground or implementing de-icing systems for above-ground
transmission lines, although costly, can reduce the number of power outages. Jurisdiction
Annexes provide additional detail about the at-risk built environment, including critical
infrastructure such as power, communication, and transportation systems.

Vulnerable Natural Environment

Losses associated with all severe weather types are generally related to the population and
built environment, but great damage can occur to vegetation and crops.

Vulnerable Economy

Annualized losses for winter weather, shown in Table 3.7.0-j (above) are $1,156,625 for
the Planning Area.

28 “Design Snow Loads”, Technical Bulletin, New York State Department of State, Division of Code
Enforcement and Administration, January 1, 2003.
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SECTION 3.8: SOIL HAZARDS

3.8.1: Hazard Profile

Soil hazards exist in most regions of the United States, including parts of New York. They
are most frequently associated with flooding or earthquakes. Soil by itself is not a hazard,
but the combination of its chemical makeup with natural- and human-caused conditions
may result in hazards that put people, property, and the natural environment at risk.

There have been no documented expansive soils or subsidence events in Herkimer County,
although localized soil erosion has occurred from the combined effects of flooding and the
natural cycle of erosion and sediment deposition. Based on the potential for impacts to
people, the built environment, the natural environment, and the economy, soil hazards are
profiled to determine the overall risk to the jurisdictions within the Planning Area.

Hazard/Problem Description

The primary threat from soil hazards is damage to property and the natural environment,
but they may also threaten humans.

Landscape stability depends on the combination of soil makeup (e.g., minerals, clay) and
the earth’s geological formation. Climatic factors such as high wind and heavy rainfall may
contribute to the soil erosion hazard. Other types of soil hazard are affected by both
natural- and human-caused conditions. Information about soil properties and geological
features provides a basis for assessing risks and hazards to buildings and infrastructure.

This section profiles three types of soil hazards: erosion and deposition, expansive soils
and subsidence. The primary soil hazard in the Planning Area is erosion and deposition,
which creates problems for construction of roads, utilities, and structures. It also
contributes to the degradation of creek banks on public and private property. Gullies
created by eroding soils undercut unstable slopes causing slope failures. The accompanying
soil deposition alters streambeds and degrades the water quality of streams and reservoirs.

Type
The three types of soil hazards addressed in this section are described in Table 3.8-a.

Table 3.8-a: Soil Types and Definitions

Hazard Type Description

Erosion is the removal and simultaneous transportation of earth materials
from one location to another by water, wind, waves, or moving ice. Deposition
is the placing of the eroded material in a new location. All material that is
eroded is later deposited in another location. Erosion and deposition of
sediments are a dynamic process with a natural sequence. The forces that
cause soil erosion can be very slow and even difficult to detect, or can be rapid
and very apparent. Left without protection, the surface soil is exposed to the
full force of wind and water and can be further eroded in a short time.

Erosion and Deposition
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Hazard Type Description

Riverine Erosion is the long-term process whereby river banks and riverbeds
are worn away, which occurs during a river’s tendency for constant course
alteration, shape, and depth changes, and the balancing act between the
water’s sediment transport capacity and its sediment supply. Swiftly moving
floodwater causes rapid local erosion, and deposition occurs where flood
waters slow down, pool, or lose energy in other ways and the materials settle.

Expansive Soils

Any soil that expands when wet and shrinks when dry is an expansive soil.
Expansive soils can exert pressures up to 15,000 pounds per foot, causing the
breakdown of building foundations and structural integrity. Roadbeds may
also be affected, and could lead to avalanche and collapse when cutting into
mountains and hillsides.! Soils can be tested using accepted standards of
measurement to determine swell potential.

Subsidence occurs with the collapse of the ground surface due to the removal
of subsurface support. Occurrences range from broad, regional lowering of the
land surface to localized collapse. The primary causes of most subsidence are
human activities: underground mining of coal, groundwater or petroleum

Subsidence withdrawal, and drainage of organic soils. Regional lowering of land normally
occurs over time (days to a few years) and may damage structures with low
strain tolerances such as dams, factories, nuclear reactors, and utility lines.
Collapses, such as sudden formation of sinkholes or collapse of an abandoned
mine, may destroy buildings, roads, and utilities and threaten lives.

Erosion

To fully understand how moving water exacerbates erosion and deposition, it is necessary
to study the natural cycle of streambed movement and its impact on downstream areas.
Figure 3.8-1 illustrates the relationship between stream flow velocity and particle erosion,
transport, and deposition.

Figure 3.8-1: Erosion and Transport Characteristics of Streamflow Velocity

Flow

Velocity 100
(mm s1)

10,000

Clay  Silt Sand

1000

TRANSPORT

= o= no— n o n o o o o o
=4 o o (= S — — (=1 o o
(=] (= o — o
= (=] ot

Diameter of Sediment (mm)
Source: Physical Geography

Wind erosion is not a significant factor in the Planning Area because of the geologic
makeup of the area and the lack of large exposed areas such as cleared fields and desert.

1 Definition provided in the 2014 NYS HMP, Section 3.13, p. 3.13-1
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Expansive Soils

Expansive soils are composed of minerals capable of absorbing water. As an example,
smectite clays increase in volume by 10% or more through water absorption. Change in
volume causes damage when it exerts force on a building or other structure. Conversely, as
expansive soils dry out, they contract or shrink. This causes structural damage and may
leave soil fissures that allow more water to penetrate the surface. The cycle of swelling and
shrinkage places repetitive stress on structures.

[t is estimated that one-fourth of all homes in the nation experience expansive soil damage.
This causes a greater financial loss to property owners than earthquakes, floods,
hurricanes, and tornadoes combined.2 Because of the slow onset of damage, property
owners cannot attribute damage to expansive soils. Damage is typically thought to stem
from poor construction practices, or owners assume that all buildings exhibit such damage
over time.3

Subsidence

Subsidence results from natural- and human-caused occurrences, including subsurface
mining and extraction of oil or groundwater. Approximately 40% of the land in the United
States is underlain by salt and gypsum,* termed karst. Here water reacts with carbonate
bedrock (limestone, dolomite, or marble) causing the stone to dissolve. Karst landscapes
exhibit subsidence in the form of sinkholes that occur when underground caves or caverns
dissolve, collapsing under the weight of the topmost soil layer. Sinkholes also occur due to
manmade activities such as mining. Catastrophic subsidence is most commonly induced by
water table lowering, rapid water table fluctuation, diversion of surface water,
construction, use of explosives, and impoundment of water.

Location

Various conditions cause erosion, deposition, expansive soils, and subsidence, so different
hazards prevail in different locations. Erosion and deposition in the Planning Area occur
primarily along the banks of waterways. Although the erosion and deposition process is
constantly occurring, bends in the channel are especially susceptible to erosion during high
water events such as riverine and ice jam flooding. Specific Herkimer County locations that
have experienced or are susceptible to streambank erosion include the following:

= Bellinger Brook = Moyer Creek

» East Canada Creek = Steele Creek

* Fulmer Creek » West Canada Creek
* Maltanner Brook = Mohawk River

In addition to streambanks, steeply-sloped road cuts are also common locations of erosion
that occurs slowly either from gradual or rapid sliding or sudden slope failure. Any steeply-

22014 NYS HMP, Section 3.13, p. 3.13-3; attributed to the American Society of Civil Engineers.
3 Ibid.
4 USGS; available at: https://water.usgs.gov/ogw/pubs/fs00165/
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sloped road cut within the Planning Area is susceptible to erosion, although most road
construction projects mitigate erosion by adding plantings or retaining walls.

Figure 3.8-2 shows the potential for expansive soils by soil type. The map shows Herkimer
County comprising two types: 1) soil with less than 50 percent underlain by soils with
abundant clays of slight to moderate swelling potential (light green); and 2) soil with little
to no clays that has swelling potential (light brown).

Figure 3.8-2: Expansive Soils Map

Geciegy e

Source: www.geology.com

Land subsidence affects parts of at least 45 states. Figure 3.8-3 illustrates the locations of
carbonate karst landscapes in the U.S. The southwest region of New York exhibits this type
of landscape; the Planning Area is not included in this region.

Figure 3.8-3: Carbonate Karst Landscapes in the United States

Figure 9. Salt and gypsum underlie
about 40 percent of the contiguous
United States. Carbonate karst land-
scapes constitute about 40 percent of
the United States east of Tulsa, Okla-
homa (White and others, 1995).

Evaporite rocks—salt and gypsum
[ Karst from evaporite rock

|:| Karst from carbonate rock
(modified from Davies and Legrand, 1972

A
Source: USGS, available at: https://water.usgs.gov/ogw/pubs/fs00165/
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Extent

Erosion

The primary cause of erosion in Herkimer County is flooding that results in bank failure
along steeply-sloped creeks and streams. Erosion by water is based on the amount and
intensity of rainfall and four additional factors:>

1. Ability of the soil to hold together

2. Surface cover (which provides protection from the forces of erosion)
3. Distance for action (slope length)

4. Slope gradient

Erosion management solutions address one or more of these factors. Adding organic
matter is effective because it increases soil aggregation, stability, and water infiltration.

The dynamic process of streambank erosion is seen during periods of high flow and
continues after high water has receded. Normally, creeks and streams erode and deposit
sediment at slow average annual rates when soil particles are eroded from the bank by
flowing water or by collapse. The base of a bank is eroded by flowing water that over-
steepens or undercuts the bank, resulting in a collapse. Bank erosion typically occurs on the
outside edge of a bend in a stream where higher flow velocities occur. The nearly vertical,
eroding surface is called the cut bank. Stable streams laterally migrate through bank
erosion across and down their valley while moving water and sediment from watersheds.
Banks of a stable stream generally are low enough to allow floodwater to overflow the bank
in approximately two out of every three years.

During periods of high flow, some bends are severely eroded and others undergo little or
no erosion. Determining an average annual bank erosion rate is difficult. Geological
evidence indicates that stable streams take from decades to centuries to migrate from one
valley wall to the opposite wall across their flood plain. Debris flow flooding may also cause
erosion by scouring vegetation from creek and stream banks.

Wind also contributes to erosion. Although Herkimer County does not typically have large
areas where soil is bare of vegetative cover, it is possible that the sheer force of wind can
detach particles protruding from the soil surface. These strike other surface particles as
they are blown along. Susceptibility of bare soil surfaces to wind erosion is measured by
classifying soils in wind erodibility groups based on the following factors:

= Soil texture and moisture = Mineralogy
* Content of organic matter = Surface cover and roughness
= (Carbonates effervescence = Wind velocity

5 Muckel, Gary B. (Editor). “Understanding Soil Risks and Hazards”; U.S. Department of Agriculture, Natural
Resources Conservation Service, National Soil Survey Center, Issued 2004.
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» Content of rock fragments » Direction and the length of
unsheltered distance

Mitigation practices focus on maintaining a surface cover and reducing the length of the
unsheltered distance with windbreaks or strips of wind-resistant plantings.

Expansive Soils

The extent to which soil expansion occurs is dependent upon the site and the mineral
content of the area’s soil. The potential for soil expansion can be measured using the Soil
Expansion Potential Standard, which is established as an index (see Table 3.8-b).

Table 3.8-b: Soil Expansion Potential Index (ASTM D-4829)6

Expansion Potential Index

0 to 20 - Very Low
21 to 50 - Low
51 to 90 - Medium
91 to 130 - High
.130 - Very High

Subsidence

Subsidence occurs slowly and continuously or abruptly, as in the case of sudden sinkhole
formation. There are no scientific standards or tools to predict occurrence or severity.

Previous Occurrences

Expansive soils and subsidence have been documented elsewhere in New York, but there
have been no documented incidents of either hazard in the Planning Area. Flood-related
erosion events have occurred in Herkimer County and are documented during flood
damage assessment. Previous water basin assessments and flood hazard mitigation plans
provide detailed information about erosion stemming from previous flood events. Table
3.8-c highlights only the worst instances of flood-related erosion.

Table 3.8-c: Summary of Major Erosion Issues Resulting from Previous Flood Events

Location Problem Description

Large volumes of sediment and woody debris are conveyed

VLD G T ieT down the brook from higher elevations, depositing in the

RN EERLET s channel at bridges and reducing channel capacity.
A high bank failure just downstream of the village of Dolgeville
threatened property and contributed sediment to the creek. The
Village of Dolgeville formation of a large sediment bar downstream caused the
East Canada Creek channel to aggrade and flood the adjacent roadway. Sediments

originating at the site became trapped by reservoirs associated
with downstream hydroelectric dams.

62014 NYS HMP, Section 3.13; Table 3.13a, p. 3.13-3
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Location Problem Description

19 areas of streambank erosion are documented in the Fulmer
Creek Basin Flood Hazard Mitigation Plan.” The size of bank
failures range from 3-150 ft in height, and 15-800 ft in length.
Five of the sites are described as “severe” and 8 as “moderate”.
10 sites of streambank erosion are noted in the Streambank
Erosion Inventory, Fulmer Creek Basin Flood Hazard Mitigation
Plan (pp. 82-85). Erosion and sedimentation are defined by the
steep slopes of the streambanks.

Five sites of streambank erosion are noted in the Streambank
Erosion Inventory, Fulmer Creek Flood Hazard Mitigation Plan
(pp- 80-81). The highest area of erosion was estimated at 150 ft

Town of German Flatts and
Village of Mohawk
Fulmer Creek Basin

Towns of Frankfort and
Litchfield, Village of Frankfort
Moyer Creek

Towns of Columbia, German Flatts,
and Litchfield, Village of Ilion

B OERES and the longest at 1,600 ft (Route 51 bank cut).
Minor bank failures and erosion were identified as a high-risk
West Canada Creek/ area in the West Ca.nada Creek Bas-m Assessment (April 201.4),
. noting the need to implement sediment control measures in
Maltanner Brook Basin

Maltanner Brook Basin to reduce the volume of sediment
entering West Canada Creek.8

Figure 3.8-4: Bank Erosion within Fulmer Creek Channel

Source: “Fulmer Creek Basin MuIti-Community Flood Hazard Mitig;1 ion Plan”, May 2004, Herkimer-Oneida
Counties Comprehensive Planning Program.

Additional information related to erosion resulting from previous flood events is described
in Section 3.5: Flood

Probability of Future Events

Erosion

Based on previous occurrences and documented impacts from past erosion events, it is
highly likely that erosion will occur in the future. Because erosion events are mostly related

7 Fulmer Creek Basin Multi-Community Flood Hazard Mitigation Plan (May 2004); Herkimer-Oneida Counties
Comprehensive Planning Program. Table 8, p. 27. This document also contains a Stream Bank Erosion
Inventory for Fulmer Creek, Moyer Creek and Steele Creek.

8 Emergency Transportation Infrastructure Recovery Water Basin Assessment and Flood Hazard Mitigation
Alternative - West Canada Creek, Milone and McBroom, Inc. NYS DOT and NYS DEC. April 2014, p. 15
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to previous flood events, the best methodology for determining future probability is to
consider erosion in combination with flooding. The probability for future occurrences of
flooding is provided in Section 3.5, Base Plan.

Expansive Soils

Except for a localized area within the Town of Amherst there is a sparse historical record of
expansive soils events in New York. In addition, there is no documentation of previous
occurrences in the Planning Area. Consequently, determination of future probability is
difficult, but it can be assumed that should an expansive soils event occur in Herkimer
County it would be extremely rare and would also be localized.

Subsidence

A methodology for determining the probability or frequency of land subsidence has not
been recommended. Existing maps that illustrate cumulative damage from past events do
not imply probability or frequency of occurrence.

Impacts and Consequences

Population

The primary asset at risk to soil hazards is the built and natural environments due to non-
seismic soil movement. No soil hazard-related fatalities or injuries have been documented
in the Planning Area. No jurisdictions within the Planning Area have been included in
previous federal disaster declarations for soil hazards.

Built Environment

Impacts and consequences from soil hazards to the built environment have the potential to
be significant, primarily through damage to homes and businesses and critical lifelines such
as roads and bridges. Because some soil hazards, such as expansive soils, typically cause
damage over a long period, it is difficult to link damage costs to the hazard. Erosion can
take place slowly, causing property loss over time, or occur very quickly through a
catastrophic failure due to flooding.

Figure 3.8-5 illustrates the impacts of settlement of a structure due to expansive soils.

Figure 3.8-5: Impacts of Expansive Soils on Buildings

o

“\Z]]]ZI]]L]]ZIIJZJN\HIW]]l””.h

Iﬂﬂllllﬂlﬂﬂ:ﬂi}?

uniform settlement tipping settlement differential settlement
(no cracks) (often without cracks) (with cracks)

Source: www.theconstructor.org, as shown in the 2014 NYS HMP, Section 3.13, p. 3.13-2
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Subsidence generally poses a greater risk to property than to human life. The average
annual damage in the U.S. from all types of subsidence is conservatively estimated to be
$125 million.? This primarily includes direct structural damage, property loss, and land
depreciation, but it also includes indirect business and personal losses that accrue during
periods of repair. Exposure of people and property is a function of the type and duration of
subsidence and the extent of the area affected.

= Potential Primary Impacts

e Damage to essential lifelines such as roads, bridges, and critical facilities
(government, public safety, health and medical)

e Structural damage to homes and businesses
= Potential Secondary Impacts

e Economicloss

Natural Environment

Although all soil hazards have the potential to cause some of the most significant impacts to
the natural environment, erosion is the only previously occurring soil hazard identified as
affecting the Planning Area. It has caused severe damage to natural waterways and
adjacent lands. The most significant erosion impact to the natural environment is sediment
deposition that displaces stream channels and exacerbate localized flooding.

Economy

Economic losses from soil hazards may stem from damage to property and structures,
including critical infrastructure. Potential economic losses include:

= Direct Economic Impacts
e Uninsured losses to property
e Cost of repairing public infrastructure (e.g., roads, bridges, parks)
= Indirect Economic Impacts
e Relocation due to uninhabitable homes
e Loss of wages due to temporary or permanent business closures
Each jurisdiction conducted an analysis of potential impacts and consequences for soil

hazards. The compilation of the jurisdictions’ analyses is described in Table 3.8-d.
Additional details about impacts and consequence is provided in the jurisdiction annexes.

9 Data Source: National Research Council, 1991. More current data has not been identified.
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Table 3.8-d: Summary of Soil Hazard Impacts and Consequences, by Jurisdiction

Summary of
Soil Hazard

Impacts and
Consequences,
by Jurisdiction

' [Transportation Infrastructure Damaged

' (Impact on Emergency Response Operations

' |[Environmental Damage or Long Term Impact
' [Impact to Public Confidence in Governance

' [Impact to Municipal Buildings/Parks

' |Level of Concern/Ranking

' [Mass Casualty Potential

' |Communication Failure

' |Damage to Homes and Businesses

' |Health and Medical System Impacts
' |Water System Damage or Failure

' |Utility System Damage or Failure

' |Sewer System Damage or Failure

' |Agricultural Losses - Crops

' |Agricultural Losses - Animals

' [Economic Impact - Direct or Indirect
' |Commodity Shortage

' [Impacts to Cultural or Social Assets

' |Civil Unrest

Herkimer County
Village of Dolgeville -
Town of Fairfield - - - - - - - - R -

>

Town of Frankfort - - - - - - - - R -

Village of Frankfort - - - - - - - - - -
Town of German - - -l - - - N - _

RN
!
!
!
!
!
!
!
1

i
'
'
'
'
'

1

Town of Herkimer - - - - - - - - - -

Village of Herkimer - - - - - - - - - - X | - - - - - - - _

Village of Ilion - - - - - x| - - - - - - - - - - - - -
City of Little Falls - - - - - - - - - - - - - - - - - - R
Town of Little Falls - - - - - - - - - - - - - - - - R - R
Town of Manheim - - X - - - - - - - - - - - - - R - -

Village of Mohawk - - - - - - - - - - - - - - - - - - -
*Town of German Flatts used a low (score 3), medium (2), and high (1) ranking system, and added “Level of
Concern/Ranking as a category”

3.8.2: Risk Analysis

Each jurisdiction in the Planning Area conducted a soil hazard risk analysis to consider
location, probability of future occurrences, magnitude/severity, and significance. An
Overall Risk Score for soil hazards was determined by each jurisdiction.

Table 3.8-e: Summary of Overall Risk Scores for Soil Hazards, by Jurisdiction

Probability of . o
Jurisdiction Location Futurey M;g::?;f;/ Significance Ovsz::lel}; 93
Occurrences
Herkimer County

Erosion 3 3 1 1 8
Expansive Soils 1 1 1 1 4
Subsidence 1 1 1 1 4

Village of Dolgeville
Erosion 2 3 1 2 8
Expansive Soils 1 1 1 1 4
Subsidence 1 1 1 1 4

10 The scoring methodology is described in Section 3.0, Base Plan.

3.8-10 SECTION 3.8: Soil Hazards



Herkimer County Multi-Jurisdictional Hazard Mitigation Plan April 19, 2017

Probability of . .
Jurisdiction Location Futur(tay M;E:;trlilgye/ Significance nggz:lell{; ol
Occurrences
Town of Fairfield
Erosion 2 2 1 1 6
Expansive Soils 1 1 1 1 4
Subsidence 1 1 1 1 4
Town of Frankfort
Erosion 2 2 1 1 6
Expansive Soils 1 1 1 1 4
Subsidence 1 1 1 1 4
Village of Frankfort
Erosion 2 2 1 1 6
Expansive Soils 1 1 1 1 4
Subsidence 1 1 1 1 4
Town of German Flatts
Erosion 3 4 2 3 12
Expansive Soils 1 1 1 1 4
Subsidence 2 2 1 1 6
Town of Herkimer
Erosion 2 2 1 1 6
Expansive Soils 1 1 1 1 4
Subsidence 1 1 1 1 4
Village of Herkimer
Erosion 2 2 1 1 6
Expansive Soils 1 1 1 1 4
Subsidence 1 1 1 1 4
Village of Ilion
Erosion 2 2 1 1 6
Expansive Soils 1 1 1 1 4
Subsidence 1 1 1 1 4
City of Little Falls
Erosion 1 1 1 1 4
Expansive Soils 1 1 1 1 4
Subsidence 1 1 1 1 4
Town of Little Falls
Erosion 1 1 1 1 4
Expansive Soils 1 1 1 1 4
Subsidence 1 1 1 1 4
Town of Manheim
Erosion 1 2 2 1 6
Expansive Soils 1 1 1 1 4
Subsidence 1 1 1 1 4
Village of Mohawk
Erosion 1 1 1 1 4
Expansive Soils 1 1 1 1 4
Subsidence 1 1 1 1 4
AVERAGE SCORES
Erosion 6.4=Low
Expansive Soils 4.0=Low
Subsidence 4.2=Low

The compilation of jurisdiction risk scores, along with consideration of the hazard profile
and potential impacts and consequences indicates that, in general, soil hazards are a low-
risk hazard. Vulnerability to erosion is addressed in more detail in Section 5: Flood.
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Risk Summary - Soil Hazards

Location - Limited The compilation of jurisdiction risk scores,
Probability of Future Occurrence - Low; along with consideration of the hazard
moderate (erosion only) profile and potential impacts and
Magnitude/Severity - Low consequences, indicates that soil hazards are
Significance - Low a low-risk hazard.

Overall Risk Score - Low

SOIL HAZARDS Priority - Low

3.8.3: Vulnerability Assessment

The HMWG determined that erosion may be addressed while studying flood vulnerability
because erosion occurs primarily during flood events. This is further discussed in Section
3.5. There is no documentation of previous occurrences or substantial impacts, so a
vulnerability assessment is not justified.

Population and Growth Trends

Jurisdictions developed along the waterways are now “built-out.” With little room for
development and growth, an increase in risk and vulnerability is not expected in short-
term. Several communities have initiated projects to address streambank erosion and
restore the equilibrium of the riparian corridor. These projects are occurring in areas that
will be maintained as open space and will not see future growth and development.

Impacts of Climate Change!!

Trends show that annual precipitation rates in the Northeast will continue rising. The
frequency of heavy downpours will impact waterways, increasing erosion caused by high
waters. Higher rainfall amounts may promote the incidence of expansive soils that
undermine structural foundations. Drought-like conditions could occur with a change in
the level of underground aquifers that increases carbonate rock erosion.

Factors for Consideration in the Next Planning Cycle

Future monitoring and evaluation of this plan should consider the following factors, as well
as other information from NYS HMP updates:

= Have new soil hazard events occurred since adoption of this plan?

= Have new scientific studies, research, or practices changed the methods of
predicting soil hazards or assessing risk and vulnerability?

= Are there new land development policies, plans, or practices that address or impact
soil hazards, especially erosion?

= [sthere new climate change information or data that could affect the risk or
vulnerability to soil hazards or provide opportunities for adaptation?

11 Information in this subsection was obtained from “What Climate Change Means for New York”, EPA 430-F-
16-034. U.S. Environmental Protection Agency, August 2016
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SECTION 3.9: WILDFIRE
3.9.1: Hazard Profile

Wildland fires, or forest fires, have in recent years become a more frequent and costlier
hazard. In 2016, Federal firefighting costs for suppression efforts alone totaled $2 billion,
an increase of 1,000% since 1985.1 During the same period, the number of fires decreased
slightly, but the size of the fires in total acreage doubled.

In 2002, the last exceptionally dry fire season of New York, forest rangers responded to 324
wildfires burning a total of 2,062 acres statewide. In contrast, similarly dry weather in
1903 spawned over 643 fires that burned 464,000 acres in Adirondack and Catskill Parks
alone. Improved outcomes are the result of 125 years of work on the part of State Forest
rangers to prevent the hazard and improve response. Forest rangers respond to about 4%
of wildfires in the state annually. More than 1,700 fire departments collectively respond to
an average of 5,500 wildfires each year.2

Hazard/Problem Description

More than half of the acreage in New York State is non-federal forested lands.3 In addition,
there is an undetermined amount of open- ol T il

space non-forested lands with wildfire ' ;
potential. While there have been previous
occurrences of large-scale wildfire in Herkimer
County, the hazard was identified as being of
“moderately low” concern in the 2015 HMP
DRAFT.# Climate change studies suggest that a
shift in weather patterns may lead to more
wildfires. The hazard was previously confined
to one or more seasons but occurrence is now
less predictable and fires burn for longer
periods. As such, wildfire is profiled here to
establish a hazard baseline and determine

overall risk for this planning Cyc]e_ Photo Credit: Bureau ofLand Management;
available at: www.science.howstuffworks.com

Type

A wildfire, or wildland fire, typically begins in forested wilderness or a rural area of
combustible vegetation. The source of ignition varies. They include weather conditions like
lightning from severe thunderstorms, as well as human causes such as unextinguished
campfires or cigarettes thrown from moving vehicles. Some common terms used to discuss
wildfire are defined in Table 3.9-a.

1 https://www.nifc.gov/firelnfo /fireInfo documents/SuppCosts.pdf

2 http://www.dec.ny.gov/lands/4975.html

3 NYS DEC; available at: http://www.dec.ny.gov/lands/4975.html

4 The hazard and risk assessment conducted as part of the County’s general emergency planning using the
HIRA-NY software is described in detail in Section 3.0, Base Plan.
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Table 3.9-a: Wildfire Terms

Term Definition
Unplanned or unwanted fire burning vegetation in areas where
Wildfire development is minimal or non-existent. Referred to as forest fires, brush

fires, grass fires, range fires, ground fires, or crown fires.

Includes wildfires and fires intentionally set or allowed to burn using a
Wildland Fires recognized land management plan. Commonly referred to as prescribed
fires or controlled burns.

Wildland-Urban Interface

Fires Wildfires that burn or threaten to burn buildings and other structures.

Activity designed to reduce or eliminate wildfire risk to people or property
by reducing the action, potential effects, or consequences.

Activity supporting wildfire mitigation and the use of prescribed burns to
accomplish ecological goals.

Community wildland fire safety and prevention program to identify risks to
FIREWISE neighborhoods and individual structures and develop a mitigation-based
Community Wildfire Protection Plan (CWPP).

Wildfire Mitigation

Wildland Fire Management

Source: NYS DEC, FireWise

Wildfires are capable of spreading rapidly and destroying property, community assets, and
natural resources. Human life and health are at risk to the effects of wildfire. Most are
human-caused. Figure 3.9-1 represents the percent of human-caused fires in the U.S,,
indicating that almost 95% of fires started in the Northeast are human-caused.

Figure 3.9-1: Percent of Human-Caused Fires in the U.S, by Region (2000-2010)

Percent of fires

human-caused
2001-2010

100%

Suuthem' *

a EEUWUS‘-UI'Q Source: Natonal Interagency Fire Center

Human-caused wildfires may be intentional as well as unintentional. Open burning of
vegetative debris is the largest cause of spring wildfires in New York State,> particularly if

5 Statement by NYS DEC, as reported in the Times Union, April 15, 2015, available at:
http://www.timesunion.com/news/article/State-burning-ban-takes-effect-as-sprin
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the weather is dry and leaves have not yet sprouted. Some jurisdictions require that
residents secure a permit from fire districts to burn debris.

Location

Wildfire, though uncommon in the region, is generally localized and to strike during dry
periods in Adirondack Park’s heavily forested areas, the most vulnerable location. The
2015 HMP DRAFT reported that wildfires primarily occur in the Town of Webb, located in
Ad