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1.0 INTRODUCTION

1.1 PURPOSE

The Disaster Mitigation Act of 2000 (DMA 2000) established a requirement that in order for local
jurisdictions to remain eligible for Federal disaster assistance and grant funds, they must develop and
adopt a Federal Emergency Management Agency (FEMA)-approved hazard mitigation plan (HMP)
and update that plan every five years. Monmouth County adopted its first HMP in 2009, known as the
Multi-Jurisdictional Hazard Mitigation Plan for Monmouth County, New Jersey (referred to as
Monmouth County HMP), and conducted the first plan update in 2015 (the five-year update
requirement was extended due to Superstorm Sandy). This Monmouth County HMP is the second
update to the original plan and is the result of work by County residents, local officials, and
stakeholders that participated in the hazard mitigation planning process.

The term “Hazard Mitigation” describes actions that can help reduce or eliminate long-term risks
caused by hazards or disaster. The HMP process includes

identifying local risks and wvulnerabilities associated with

disasters and developing long-term strategies for protecting Natural hazard mitigation saves
people and property from future hazard events. These $6 on average for every $1 spent
strategies are essential to breaking the typical disaster cycle on federal mitigation grants

of damage, reconstruction, and repeated damage. According (FEMA 2018)

to the National Institute of Building Sciences, natural hazard

mitigation saves $6 on average for every $1 spent on Federal

mitigation grants (FEMA, 2018). In other words, hazard mitigation actions and projects save more than
they cost. In addition to natural hazard mitigation, this version of the Monmouth County HMP includes
mitigation strategies against human-based hazards, such as terrorism and cyber-attacks.

1.2 SCOPE

The Monmouth County HMP update has been prepared to meet requirements set forth by the FEMA
and the New Jersey Office of Emergency Management (NJOEM) in order for the County to be eligible
for funding and technical assistance from State and Federal hazard mitigation programs. Further, this
HMP update is an effort to identify risks and vulnerabilities to natural and human-made hazards across
Monmouth County, as well as to outline suggested actions aimed at reducing overall risk and building
resilience across the County. This multi-jurisdictional plan includes participation and will be adopted
by Monmouth County and all 53 municipalities. Monmouth County and the municipalities participating
in the plan have undergone hazard mitigation planning and related activities in the past. Previous and
ongoing hazard mitigation activities are documented throughout the plan.

1.3 NEW TO THIS PLAN UPDATE

In an effort to improve the implementation of hazard mitigation in Monmouth County, this plan update
now includes the following elements:

e Human-based Hazards: In addition to natural hazards, the Monmouth County HMP now
profiles human-based hazards.

e Online Project Website: Added an additional forum for public input, meeting notices, general
information on hazard mitigation, and links to additional resources (www.mocohmp.com).

e Municipal Meetings: The Project Team individually met with each municipality to discuss
changes in capabilities since the last plan update, the status of 2015 mitigation actions (and
any new actions), the status of Repetitive Loss (RL) and Severe Repetitive Lost (SRL)
properties, the list of critical facilities, and new resources and funding opportunities.
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http://www.mocohmp.com/

e Appendices by Jurisdiction: Each jurisdiction has their own appendix with a hazard mitigation
summary sheet, Mitigation Action Worksheets, capability assessment, flood vulnerability
mapping, and meeting materials.

e Development Trends: Assessed current development patterns and development pressures to
examine the potential for future development in hazard areas.

1.4 ORGANIZATION OF THE PLAN

The Monmouth County HMP is reformatted and organized to be more readable while paralleling the
structure of the requirements outlined in 44CFR 201.4 and FEMA'’s Plan Review Tool elements. The
Monmouth County HMP is organized into the following sections:

1.0 Introduction: Discusses the purpose of hazard mitigation planning and the planning
requirements for the HMP.

2.0 Community Profile & Asset Inventory: Describes Monmouth County’s geography, land use,
housing characteristics, changes in development, economic assets, and transportation trends.

3.0 Planning Process: Discusses the planning process, planning team, and municipal meeting
process.

4.0 Risk Assessment: Provides an overview of the hazard identification, an analysis on each
hazard affecting Monmouth County, and key risk findings.

5.0 Capability Assessment: Examines the integration of existing planning mechanisms and the
HMP.

6.0 Mitigation Strategy: Discusses the HMP goals and mitigation strategies.

7.0 Plan Maintenance: Explains the plan maintenance process for monitoring, evaluating, and
updating the HMP.

8.0 Plan Adaptation: Discusses municipal HMP adoption process.

Appendices Volume | — Jurisdictions: Each municipality has their own appendix with their
mitigation actions, capability assessment, flood vulnerability maps, and meeting materials.

Appendices Volume Il Includes the Plan Review tool, plan adoption resolutions, and monitoring
tools.

A Crosswalk of the Plan Update Sections and Previous Plan’s Sections are below:

PLAN UPDATE SECTIONS PREVIOUS PLAN SECTIONS

1. Introduction 1. Introduction

2. Community Profile & Asset Inventory N/A

3. Planning Process N/A

4. Risk Assessment 2. Identification of Potential Hazards / 3. Risk Assessment
5. Capability Assessment 4. Capabilities and Resources

6. Mitigation Strategy 5. Mitigation Goals / 6. Mitigation Strategies

7. Plan Maintenance 7. Plan Maintenance and Integration

8. Plan Adoption 8. For More Information
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1.5 AUTHORITY AND REFERENCES

Authority for this plan originates from the following Federal and State sources:

Robert T. Stafford Disaster Relief and Emergency Assistance Act, 42 U.S.C., Section 322, as
amended;
Code of Federal Regulations (CFR), Title 44, Parts 201 and 206;

Disaster Mitigation Act of 2000, Public Law 106-390, as amended.
National Flood Insurance Act of 1968, as amended, 42 U.S.C. 4001 et seq.

2019 State of New Jersey HMP (State HMP)

FEMA’s most recent guidance, the Local Mitigation Planning Handbook and Integrating Hazard
Mitigation Planning into Local Planning: Case Studies and Tools for Community Officials were the
primary FEMA guides used for the development of this plan. Additionally, guidance from the State
Requirements to the Crosswalk from the State HMP was followed. Previous FEMA guides including
the 386 series and information available from NJOEM on hazard mitigations was used to guide this
plan’s development.
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2.0 COMMUNITY PROFILE & ASSET INVENTORY
2.1 GEOGRAPHY

Monmouth County is located in eastern-central New Jersey and is part of the New York Metropolitan
region. It is the northernmost of New Jersey's shore counties and is bounded by Middlesex, Mercer,
Burlington, and Ocean Counties. Eastern sections of the county's northern limits are bounded by
Raritan Bay and Sandy Hook Bay, while the east coast of the County lies on the Atlantic Ocean. The
County is approximately 15 miles from New York City and 30 miles from Philadelphia. Monmouth
County is home to 53 municipalities, each with its own distinct character (two cities, 35 boroughs, 15
townships, and one village) and size (0.1 square miles to 62.1 square miles). The 53 municipalities
include the following:

Aberdeen, Township of Highlands, Borough of Neptune City, Borough of
Allenhurst, Borough of Holmdel, Township of Ocean, Township of
Allentown, Borough of Howell, Township of Oceanport, Borough of

Asbury Park, City of Interlaken, Borough of Red Bank, Borough of

Atlantic Highlands, Borough of Keansburg, Borough of Roosevelt, Borough of
Avon-by-the-Sea, Borough of Keyport, Borough of Rumson, Borough of

Belmar, Borough of Lake Como, Borough of Sea Bright, Borough of
Bradley Beach, Borough of Little Silver, Borough of Sea Girt, Borough of

Brielle, Borough of Loch Arbour, Village of Shrewsbury, Borough of

Colts Neck, Township of Long Branch, City of Shrewsbury, Township of
Deal, Borough of Manalapan, Township of Spring Lake, Borough of
Eatontown, Borough of Manasquan, Borough of Spring Lake Heights, Borough of
Englishtown, Borough of Marlboro, Township of Tinton Falls, Borough of

Fair Haven, Borough of Matawan, Borough of Union Beach, Borough of
Farmingdale, Borough of Middletown, Township of Upper Freehold, Township of
Freehold, Borough of Millstone, Township of Wall, Township of

Freehold, Township of Monmouth Beach, Borough of West Long Branch, Borough of
Hazlet, Township of Neptune, Township of

All 53 municipalities participated in the Monmouth County HMP and are mapped in Figure 2.1-1
Monmouth County Base Map.

Monmouth County has a total area of 665 square miles, of which 472 square miles is land and 193
square miles is water. It is New Jersey's sixth largest county in terms of land area. In 2010, the County
population was 630,380 with approximately 1,330 people per square mile, making it the fifth most
populous county in the State. A majority of the County population lives within five miles of either the
Raritan Bay shoreline or Atlantic Ocean coastline. Monmouth County has a wide variety of natural
resources and landscapes including slopes, bayfront and oceanfront beaches, rivers, lakes, streams,
forests, and farmlands. Much of the County is flat and low-lying however high lands and cliffs dominate
the Bayshore while shorelines and rivers characterize Central and South Monmouth, and rolling hills
and farmland characterizes Western Monmouth. Crawford Hill, in Holmdel Township, is the tallest point
in the County at approximately 380 feet above sea level.

Although the land use patterns are diverse, residential development is the predominant use. County
residents have access to major employment, culture and entertainment, and transportation centers by
public transportation and a superior highway network. In addition, the County features an abundance
of top-rate parks, golf courses, open space, and educational facilities. Over the past four decades,
Monmouth County has become increasingly more suburbanized as growth increased dramatically,
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making this county one of the fastest growing regions in the State. Much of this growth is attributable
to net in-migration. People are drawn to the exceptional quality of life in Monmouth County. As noted
in the Monmouth County Open Space Plan (2006), pressure to develop and redevelop land in
Monmouth County remains strong thus presenting challenges to maintaining quality of life for present
and future generations. A growing population, competition for diminishing land resources, escalating
property values, and increasing public demand for control of growth and provision of recreation services
point toward the importance of preserving open space. Monmouth County contains over 49,000 acres
of protected public open space consisting of 16,570 acres of municipal open space, 17,300 acres of
Monmouth County Park System open space, 17,033 acres of State open space, and 2,044 acres of
Federal open space. The County contains an additional 15,387 acres of preserved farmland
(Monmouth County Profile, 2019). Undeveloped land is predominantly in the western portions of the
County where agriculture is still the primary land use.

Figure 2.1 -1 Monmouth County Base Map
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2.1.2 NATURAL FEATURES

Geology

Monmouth County is entirely part of the Coastal Plain region of New Jersey and is split between two
types of underlying rock. According to the New Jersey Geologic Survey, the first type of underlying rock
is from the end of the Cenozoic age which encompasses most of the southern half of the County and
most of the Atlantic shoreline; this rock is comprised of sand, silt, and clay soils. The second type of
underlying rock is from the middle of the Mesozoic age which encompasses northern and western
portions of the County and the bay shoreline; this type of rock is comprised of siltstone, shale,
sandstones, and conglomerate. The sediments found in Monmouth County, particularly those found in

& MONMOUTH COUNTY, NEW JERSEY

MULTI-JURISDICTIONAL HAZARD MITIGATION PLAN



Ve Make a Difference

Jaker International

the southern coastal half of the County, are susceptible to erosion and erode easily under waves or
tides (Stockton University Coastal Research Center).

Watersheds

Monmouth County falls into six watershed management areas (WMA), with most of the County falling
into the Monmouth WMA. The other five include Lower Raritan, South River, and Lawrence WMA,
Millstone WMA, Central Delaware WMA, Barnegat Bay WMA, and Assiscunk, Crosswicks, and Doctors
WMA, as mapped in Figure 2.1-2 New Jersey Watersheds. Along with being a coastal county, there
are several major rivers including the Shrewsbury River, which flows into Sandy Hook Bay, Manasquan
River, Swimming River, Shark River, and Navesink River.

Figure 2.1 -2 New Jersey Watersheds (NJDEP)
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2.1.3 DEMOGRAPHICS

Changes in Population

The last version of the Monmouth County HMP reported Census 2010 data of a 630,380 countywide
population. As the 2020 Census data is not yet available, the 2017 American Community Survey (ACS)
5-year estimates are available. The ACS does not give an exact representation, but it does provide a
picture of changes in the population between census years. The 2017 ACS 5-year estimates that the
population of Monmouth County was 627,551 persons, consisting of 232,482 households. Table 2.1 -
1 Population and Households by Jurisdiction shows population and household counts by
jurisdiction. While the 5-year estimate indicates a decline in population, the margin of error for the
County is about 3,000 persons, which may mean that population growth was flat. The table also shows
the largest jurisdiction as percent of the County total. Middletown Township is the largest municipality
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with an estimated population of 65,952 persons which is 10.5 percent of the population. Middletown
continues to be the largest municipality in the County. The average household size is 2.7 persons.

Table 2.1 - 1 Population and Households by Jurisdiction (2017 American Community Survey 5-

Population (2017 ACS 5-
Year)

Households (2017 ACS 5-Year)

Jurisdiction

()
o @i CBII % of County Total

Aberdeen, Township of 18,372 2.93% 6,860 2.95%
Allenhurst, Borough of 506 0.08% 203 0.09%
Allentown, Borough of 1,890 0.30% 702 0.30%
Asbury Park, City of 15,830 2.52% 6,656 2.86%
Atlantic Highlands, Borough of 4,322 0.69% 1,735 0.75%
Avon-by-the-Sea, Borough of 1,814 0.29% 911 0.39%
Belmar, Borough of 5,719 0.91% 2,637 1.13%
Bradley Beach, Borough of 4,262 0.68% 2,169 0.93%
Brielle, Borough of 4,738 0.75% 1,786 0.77%
Colts Neck, Township of 10,018 1.60% 3,267 1.41%
Deal, Borough of 579 0.09% 263 0.11%
Eatontown, Borough of 12,258 1.95% 5,285 2.27%
Englishtown, Borough of 2,131 0.34% 755 0.32%
Fair Haven, Borough of 6,015 0.96% 1,889 0.81%
Farmingdale, Borough of 1,470 0.23% 577 0.25%
Freehold, Borough of 11,938 1.90% 3,897 1.68%
Freehold, Township of 35,429 5.65% 12,525 5.39%
Hazlet, Township of 20,082 3.20% 6,961 2.99%
Highlands, Borough of 4,880 0.78% 2,712 1.17%
Holmdel, Township of 16,648 2.65% 5,671 2.44%
Howell, Township of 52,076 8.30% 17,660 7.60%
Interlaken, Borough of 825 0.13% 359 0.15%
Keansburg, Borough of 9,868 1.57% 4,052 1.74%
Keyport, Borough of 7,138 1.14% 2,984 1.28%
Lake Como, Borough of 1,518 0.24% 690 0.30%
Little Silver, Borough of 5,917 0.94% 2,103 0.90%
Loch Arbour, Village of 195 0.03% 84 0.04%
Long Branch, City of 30,751 4.90% 11,921 5.13%
Manalapan, Township of 40,096 6.39% 13,793 5.93%
Manasqguan, Borough of 5,824 0.93% 2,267 0.98%
Marlboro, Township of 40,466 6.45% 12,812 5.51%
Matawan, Borough of 8,898 1.42% 3,361 1.45%
Middletown, Township of 65,952 10.51% 23,456 10.09%
Millstone, Township of 10,522 1.68% 3,288 1.41%
Monmouth Beach, Borough of 3,247 0.52% 1,421 0.61%
Neptune City, Borough of 27,728 4.42% 10,946 4.71%
Neptune, Township of 4,749 0.76% 2,072 0.89%
Ocean, Township of 27,006 4.30% 10,675 4.59%
Oceanport, Borough of 5,762 0.92% 2,132 0.92%
Red Bank, Borough of 12,220 1.95% 5,108 2.20%
Roosevelt, Borough of 808 0.13% 279 0.12%
Rumson, Borough of 6,874 1.10% 2,224 0.96%
Sea Bright, Borough of 1,304 0.21% 715 0.31%
Sea Girt, Borough of 1,714 0.27% 780 0.34%
Shrewsbury, Borough of 4,051 0.65% 1,450 0.62%
Shrewsbury, Township of 1,117 0.18% 499 0.21%
Spring Lake, Borough of 2,980 0.47% 1,241 0.53%
Spring Lake Heights, Borough of 4,645 0.74% 2,259 0.97%
Tinton Falls, Borough of 17,902 2.85% 8,103 3.49%
Union Beach, Borough of 5,634 0.90% 1,881 0.81%
Upper Freehold, Township of 6,899 1.10% 2,438 1.05%
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Population (2017 ACS 5-
Year)

Households (2017 ACS 5-Year)

Jurisdiction

Wall, Township of 26,020 4.15% 9,514 4.09%
West Long Branch, Borough of 7,944 1.27% 2,454 1.06%
Total 627,551 100.00% 232,482 100.00%

As population increases, more residential and commercial buildings, infrastructure, public facilities, and
other assets will be constructed to support such growth, likely increasing a jurisdiction's overall
exposure to natural hazards. Therefore, population growth is considered a general indicator of potential
future hazard vulnerability. The County's greatest rate of population growth was observed between
1950 and 1970, following the post-war boom and the opening of the Garden State Parkway in 1954. In
this window, Monmouth County's population more than doubled from 225,337 in 1950 to 461,489 in
1970. Figure 2.1- 3 Monmouth County Population by age 1970-2010 illustrates population growth
from 1970 to 2010 and the change in age cohorts of the population over time.

Figure 2.1 -3 Monmouth County Population by Age 1970-2010
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Figure 2.1 - 4 Monmouth County Population Density displays population density by jurisdiction. The
coastal areas around the Cities of Long Branch and Asbury Park have the highest population density.

Figure 2.1 -4 Monmouth County Population Density (ACS, 2017)
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The 2015 Monmouth County HMP indicated an increase in population, however, using the 2014 ACS
and 2017 ACS estimates, the population has remained flat with some jurisdiction’s populations
increasing but the majority declining. Overall between 2014 and 2017 the total population declined by
about 0.34 percent and from 2010 and 2017 the population declined by about 0.45 percent. Table 2.1
- 2 Changes in Population 2014-2017 & 2010-2017 depict these changes population.

Table 2.1 -2 Changes in Population 2014-2017 & 2010-2017

Population Population Population Population Population
Jurisdiction (2017 ACS (2014 ACS Change (2010 Change

5-Year) 5-Year) (2014-2017) Census) (2010-2017)

Count Count | % Change Count % Change
Aberdeen, Township of 18,372 18,216 0.86% 18,210 0.89%
Allenhurst, Borough of 506 486 4.12% 496 2.02%
Allentown, Borough of 1,890 1,828 3.39% 1,828 3.39%
Asbury Park, City of 15,830 15,933 -0.65% 16,116 -1.77%
Atlantic Highlands, Borough of 4,322 4,357 -0.80% 4,385 -1.44%
Avon-by-the-Sea, Borough of 1,814 1,810 0.22% 1,901 -4.58%
Belmar, Borough of 5,719 5,760 -0.71% 5,794 -1.29%
Bradley Beach, Borough of 4,262 4,290 -0.65% 4,298 -0.84%
Brielle, Borough of 4,738 4,772 -0.71% 4,774 -0.75%
Colts Neck, Township of 10,018 10,103 -0.84% 10,142 -1.22%
Deal, Borough of 579 769 -24.71% 750 -22.80%
Eatontown, Borough of 12,258 12,323 -0.53% 12,709 -3.55%
Englishtown, Borough of 2,131 2,101 1.43% 1,847 15.38%
Fair Haven, Borough of 6,015 6,093 -1.28% 6,121 -1.73%
Farmingdale, Borough of 1,470 1,396 5.30% 1,329 10.61%
Freehold, Borough of 11,938 12,018 -0.67% 12,052 -0.95%
Freehold, Township of 35,429 35,995 -1.57% 36,184 -2.09%
Hazlet, Township of 20,082 20,253 -0.84% 20,334 -1.24%
Highlands, Borough of 4,880 4,985 -2.11% 5,005 -2.50%
Holmdel, Township of 16,648 16,722 -0.44% 16,773 -0.75%
Howell, Township of 52,076 51,389 1.34% 51,075 1.96%
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Jurisdiction

Population

(2017 ACS
5-Year)
Count

Population
(2014 ACS
5-Year)
Count

Population
Change
(2014-2017)
% Change

Population
(2010
Census)
Count

Population
Change
(2010-2017)
% Change

Future Growth Trends

According to U.S. Census population projections, the following 15 jurisdictions are projected to
experience the highest growth rates during 2010 to 2040. All of the remaining jurisdictions are
anticipated to experience growth rates of less than 10 percent during this period.

e Borough of Oceanport 35.9% (highest)

e Borough of Tinton Falls 35.4%
e City of Asbury Park 29.0%
e Township of Colts Neck 21.2%
e Borough of Eatontown 21.0%
e Township of Holmdel 20.5%
e Township of Wall 17.5%
e Township of Freehold 16.3%
e Township of Howell 12.1%
e Borough of Shrewsbury 11.8%
e Township of Neptune 11.6%
e Township of Aberdeen 10.8%
e Township of Marlboro 10.8%
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Interlaken, Borough of 825 826 820 0.61% O

Keansburg, Borough of 9,868 10,011 -1.43% 10,105 -2.35%

Keyport, Borough of 7,138 7,213 ~1.04% 7,240 1.41% CcC

Lake Como, Borough of 1,518 1,647 -7.83% 1,759 -13.70%

Little Silver, Borough of 5,917 5,920 -0.05% 5,950 -0.55% Z

Loch Arbour, Village of 195 198 -1.52% 194 0.52% —I

Long Branch, City of 30,751 30,590 0.53% 30,719 0.10%

Manalapan, Township of 40,096 39,543 1.40% 38,872 3.15% —<

Manasquan, Borough of 5,824 5,841 -0.29% 5,897 -1.24%

Marlboro, Township of 40,466 40,370 0.24% 40,191 0.68% -U

Matawan, Borough of 8,898 8,759 1.59% 8,810 1.00%

Middletown, Township of 65,952 66,290 -0.51% 66,522 -0.86% m

Millstone, Township of 10,522 10,509 0.12% 10,566 -0.42%

Monmouth Beach, Borough of 3,247 3,278 -0.95% 3,279 -0.98% (@)

Neptune City, Borough of 27,728 27,880 -0.55% 27,935 -0.74%

Neptune, Township of 4,749 4,849 -2.06% 4,869 -2.46% -n

Ocean, Township of 27,006 27,241 -0.86% 27,291 -1.04% —

Oceanport, Borough of 5,762 5,834 -1.23% 5,832 -1.20% —

Red Bank, Borough of 12,220 12,250 -0.24% 12,206 0.11%

Roosevelt, Borough of 808 744 8.60% 882 -8.39% m

Rumson, Borough of 6,874 7,045 -2.43% 7,122 -3.48%

Sea Bright, Borough of 1,304 1,349 -3.34% 1,412 -7.65% @

Sea Girt, Borough of 1,714 1,844 -7.05% 1,828 -6.24%

Shrewsbury, Borough of 4,051 3,899 3.90% 3,809 6.35%

Shrewsbury, Township of 1,117 1,130 -1.15% 1,141 -2.10% >

Spring Lake, Borough of 2,980 2,999 -0.63% 2,993 -0.43% m

Spring Lake Heights, Borough of 4,645 4,691 -0.98% 4,713 -1.44%

Tinton Falls, Borough of 17,902 17,933 -0.17% 17,892 0.06% m

Union Beach, Borough of 5,634 6,040 -6.72% 6,245 -9.78%

Upper Freehold, Township of 6,899 6,898 0.01% 6,902 -0.04% m

Wall, Township of 26,020 26,091 -0.27% 26,164 -0.55% _|

West Long Branch, Borough of 7,944 8,391 -5.33% 8,097 -1.89%

Total 627,551 629,702 -0.34% 630,380 -0.45% —
P
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e Borough of Red Bank 10.1%
e Township of Manalapan 10.0%

According to New Jersey Department of Labor and Workforce Development’s Projections of Total
Population by County: New Jersey, 2014 to 2034, Monmouth County’s population is expected to
increase to 649,500 people by year 2024, 655,300 people by year 2029, and 665,200 people by year
2034. These projections, however, were originally calculated from a 2010 baseline. Since there has
been a slight decrease in population since 2010 (approximately 3,000 people), it is highly likely that
these projections presented for the next 14 years may higher than the actual future population.

The Monmouth County Division of Planning tracks locations within the County where people are moving
to using data from the Reference USA database. Figure 2.1 - 5 Recent Movers in Monmouth County
includes anyone who has moved to a house or apartment in Monmouth County (including inter-county
movers, single person households, and unrelated persons living in the same household). As the map
shows, a large majority of movers are moving to locations along the coast, where the risk of
Hurricane/Tropical Storm/ Nor’easter is highest in the County. In total, the database shows that 29,730
households moved into a Monmouth County municipality between May of 2017 and May of 2018
(Monmouth County Profile 2019).

Figure 2.1 -5 Recent Movers in Monmouth County (Monmouth County Profile 2019)
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Monmouth County’s tourist attractions significantly increase coastal populations during the summer
months. According to the Monmouth County Summer Coastal Population Study (2008), an Average
Summer Day population is 761,528 and a Peak Summer Day population is 907,857. Based on historic
population trends and projections, Monmouth County's overall population growth represents an
increase in exposure and potential vulnerability of people to natural and human based hazards,
particularly during the summer months when the County's population swells with visitors. This is true
for all of the municipalities in the County as well, though to vastly different degrees. Due to the County’s
increase in exposure and potential vulnerability, several coastal municipalities are implementing better
warning systems to educate and communicate the risk of coastal storms to visitors since they might
not be familiar with the County’s potential for storms.

Age Distribution
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According to the 2017 ACS 5-year, the median age in Monmouth County is 42.5 years old, which is an
increase from 37.7 years old in the 2000 Census and slightly higher than the 2010 Census of 39 years
old. About 22 percent of the population is under the age of 18 and about 16.1 percent are 65 and over.
About 62 percent of the total population is over 18 years of age, but under 65, and about 50 percent of
the population is over 40 years of age. The distribution and the median age indicate that the County is
aging, which is in line with the trend for New Jersey. The age distribution of Monmouth County is very
close to the age distribution of the State, as displayed in Figure 2.1 - 6 Monmouth County Age
Cohort. In terms of population segments that may potentially be at higher risk in general, about 5.1
percent of the total population is under the age of five (a total of 31,705 persons) and 16.1 percent is
age 65 years and over (a total of 101,128 persons). Although presently the population 65 and over is
only 16.1 percent, as those who are in the cohorts 40-45, 45-50, and 50-55 (as of the 2010 census)
continue to age and begin to retire, that vulnerable population segment will grow and will need to be
considered in the types of mitigation actions explained in later sections. Census data indicates that the
population is growing and skewing older, with a rise in median age and number of older persons while
numbers of young children and disabled individuals are decreasing. Notably, the population in the 45-
64-year age group increased from 24.1% to 30.6% between 2000 and 2010.

Figure 2.1 -6 Monmouth County Age Cohort (2017 ACS 5-Year Estimate)
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Race & Ethnicity

According to the American Community Survey 2017 5-year estimates, Monmouth County is about 82.1
percent White, which is about 14 percent higher than the State estimate of 67.9 percent. The County
also has smaller minority populations than at the State level. Figure 2..1 - 7 2017 Race/Ethnicity
Distribution of Monmouth County illustrates the 2017 Race Distribution of Monmouth County. The
County is 7.2 percent Black/African-American and 5.5 percent Asian, which are both lower than the
State estimates. The Hispanics/Latinos, of any race, make up about 10.6 percent of the population.
Since 2000, the White population has declined by about 1 percent while the Asian and Hispanic/Latino
populations increased by about 40 percent and 74 percent respectively. However, the Black/African-
American population has declined by about 9 percent.
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Figure 2.1 -7 2017 Race/Ethnicity Distribution of Monmouth County (ACS, 2017 5-yr estimates)
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Income

The median household income stated in the 2017 ACS 5-year estimate is $91,807, which is
approximately a 12-percent increase since the 2015 Monmouth County HMP. The County’s income is
also about 20 percent higher than the State’s median household income of $76,475. This makes
Monmouth County, along with Hunterdon, Morris, Somerset, and Bergen counties, one of the wealthiest
counties in the State. However, about 13.4 percent of the population lives in households with incomes
below $25,000 (approx. 31,148 households) and about seven and six-tenths percent of all people live
below the poverty line. Additionally, about six percent of households receive assistance via the SNAP
benefits program. This rate is about three percent lower than the State estimate. Monmouth County
has a high cost of living; according to the Cost of Living Index from the US Census, Monmouth County
(Middlesex-Monmouth) has a cost of living index of 124.8 whereas the national average is 100.

Monmouth County’s income disparity is heightened by sea level rise and climate change. According to
the Monmouth County Master Plan (2016), “with the recent reforms to flood insurance acts and updated
FIRMs, insurance rates across the country are significantly increasing and so is the number of people
now located in a SFHA. Combined with the associated costs of rebuilding after Superstorm Sandy,
complying with FEMA’s new floodplain regulations, and making structures more resilient, an Emerging
Issue and Long-Range Challenge for Monmouth County is housing affordability along the shore.”

Education

According to the 2017 ACS 5-year estimates, about 93 percent of the population 25 and older graduated
from high school and about 44 percent obtained a bachelor’s degree or higher. Given the relatively high
incomes of the municipalities in Monmouth County, this level of education is expected. These rates are
only slightly higher than the 2012 estimates. In 2012, 91.9 percent of the County’s population attained
a high school diploma and 40.3 percent attained a bachelor's degree. The State’s rate for attaining a
high school diploma is only slightly lower at 89 percent. The County rate of attaining a bachelor’s degree
is also higher than the states rate of 38.3 percent.

Vulnerable Populations
The Center for Disease Control (CDC) complied a Social Vulnerability Index (SVI) that indicates the

relative social vulnerability of a county. The CDC defines social vulnerability as “the degree to a which
a community exhibits certain social conditions that may affect that community’s ability to prevent human
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suffering and financial loss” when a disaster or hazardous event occurs. In order to analyze the SVI of
each county, the CDC uses US Census Tract data and groups 15 factors into the following categories:
socioeconomic status, household composition & disability, minority & language, and housing &
transportation. The SVI is an important aspect of the HMP as it can be used to estimate the amount of
supplies needed for the various populations, identify where shelters are needed, and plans for
evacuation considering the elderly or those for whom is English is not their first language or spoken
well.

Each vulnerability category is color coded for easy interpretation, as displayed in Figure 2.1- 8 SVI
Categories. Each category then relates to a corresponding map that depicts those vulnerabilities. See
Figure 2.1 - 9 SVI Socioeconomic Status, Figure 2.1 - 10 SVI Household Composition/Disability,
Figure 2.1 — 11 SVI Race/Ethnicity/Language, and Figure 2.1 — 11 SVI Housing/Transportation.
All the results are then combined to create an overall SVI map, see Figure 2.1- 13 Overall Social
Vulnerability. Although Monmouth County does have some areas with high or moderate vulnerability,
the County has relatively low rates of vulnerability compared to some of its neighboring counties.

Figure 2.1 -8 SVI Categories (CDC)
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Figure 2.1 -9 SVI Socioeconomic Status (CDC)
Socioeconomic Status® The areas with the greatest vulnerability in the socioeconomic
status category are primarily in areas close to the shore towns
where cost of living may be higher than other parts of the
County that are less likely to attract much tourist attention and
whose incomes are not subsequently high enough to support
basic needs. There are several municipalities that show the
highest levels of vulnerability in this category. They include
Keansburg Borough, Red Bank Borough, Long Branch City,
Neptune Township, Neptune City, Union Beach Borough,
Freehold Borough, and Asbury Park City. Asbury Park has the
lowest household income at $39,324, followed by Long Branch
at $54,389. Areas with the greatest housing vulnerability are
also primarily along the Shore where home values and rents
Highest Vulnerability Lowest .
(Top 4th) (sv12016)° (Bottom 4th) are highest.

Figure 2.1 - 10 SVI Household Composition/Disability (CDC)

The category that indicates the most vulnerability is the
household composition and disability category. This category
includes not only those who are disabled, but also those who are
over 65 and under 17 years of age. As has already been noted
the County is aging which is creating more vulnerability in areas
where larger numbers of older households live, including Tinton
Falls Borough and Colts Neck Township. Additionally, about 9
percent of persons age five and up hold disability status within
the County. Vulnerability in the minority status and language
category is clustered around the Neptune Township and Asbury
Park City, along with some moderate vulnerability in the western
portion of the County that borders Middlesex County.

Household Composition/Disabilitys

Highest Vulnerability Lowest
(Top 4th) (Svi1 2016)° (Bottom 4th)

Figure 2.1 - 11 Race/Ethnicity/Language (CDC)

Race/Ethnicity/Language’ The areas within Monmouth County with the highest levels of
vulnerability in the Race/Ethnicity/Language category,
\ correspond with the same coastal areas in the above
socioeconomic category. These include Freehold Borough,
Red Bank Borough, Long Branch City, Neptune City, and
Asbury Park City. However, there are also areas of increased
vulnerability it the western portion of the County that borders
: Middlesex County, which as the map indicates has higher
levels of vulnerability throughout the County.
== I I ]
Highest Vulnerability Lowest
(Top 4th) (Svi 2016)° (Bottom 4th)

% MONMOUTH COUNTY, NEW JERSEY

MULTI-JURISDICTIONAL HAZARD MITIGATION PLAN



nce.

Michael Baker International. We Make a Differel

Figure 2.1 - 12 Housing/Transportation (CDC)

Housing and transportation vulnerabilities are highest in the

Highest Vulnerability Lowest
(Top 4th) (svi 2016)° (Bottom 4th)
Vulnerability.

AR

~South. !
Brunswick Twp
Princeton |

Figure 2.1 - 13 Overall Social V

eastern portion of the County, along the Atlantic Ocean, in
Freehold Borough, Red Bank Borough, Eatontown Borough,
Asbury Park City, and parts of Wall Township. This also
corresponds to the areas with the highest levels of vulnerability
in the Socioeconomic and Household Composition & Disability
categories, as these areas have high housing costs. The
vulnerable areas in the southern portion of the State may due
to a lack of bus and train stops in this part of the County.

Overall, vulnerable communities can be found in Freehold
Borough, Keansburg Borough, Long Branch City, Neptune
City, Asbury Park City, and parts of Red Bank Borough and
Ocean Township as shown in Figure 2.1-14 Overall Social
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2.2 LAND USE
2.2.1 DISTRIBUTION OF LAND USE

Land Use, as compiled from NJDEP GIS records, is presented graphically in Figure 2.2-1 Monmouth
County 2012 Land Cover Map. The figure reveals that more than half the County is essentially
undeveloped with agricultural land, woodland, and open space accounting for about 52 percent of the
County's land area. However, the majority of the municipalities in Monmouth County are considerably
developed, with 35 out of 53 municipalities having 60 percent or more of their land areas covered by
residential and commercial development. Of these municipalities, 16 have 75 percent or more covered
by these land use categories, of which three (the Boroughs of Bradley Beach, Neptune City, and Lake
Como) are more than 90 percent developed. At the opposite end of the spectrum, only four
municipalities (the Townships of Howell, Millstone, Upper Freehold, and the Borough of Roosevelt) are
less than 25 percent developed. In all 53 municipalities, residential is the dominant developed land use
category.

Figure 2.2 -1 Monmouth County 2012 Land Use /Land Cover Map

FIGURE 2.10
Land Use Map, 2012

Monmouth County
Master Plan
May 2016

The 2012 Land Use/ Land Cover GIS data is still the most current land use dataset that the County has
available and, therefore, no changes in land use in the last five years are directly calculable.

While the majority of land in Monmouth County is already developed or zoned for residential and
commercial uses, 24.8 percent is Public Land and 18.4 percent is Farmland (2019 Monmouth County
At-a-Glance Report). There is also only about 7 percent of Vacant Land throughout the County. This
represents an increase of 2.8 percent since the last version of the Monmouth County HMP.

Many of these lands are located in identified natural hazard zones and will remain vacant and free from
any future development. At the time of the last update, more than 15,700 acres of open space have
been preserved as part of the Monmouth County Park System. The Park System's ultimate goal is to
preserve over 20,000 acres. Through the efforts of the Farmland Preservation Program, the County
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has preserved 182 farms from future development, totaling approximately 15,400 acres. This
represents an increase of about 31 percent since the time this initial plan was prepared. The majority
of preserved farmland is located in the western Monmouth County.

The identification and acquisition of land to be maintained as protected open space presents a
significant opportunity for jurisdictions to minimize future hazard exposures and vulnerability. In addition
to County, State, and Federal open spaces, local municipalities have collectively protected nearly
30,000 acres of open space through their own local preservation measures (municipal land reserved
for open space plus preserved farmland). Though often done for conservation, recreation or other
community purposes, protecting lands located in identified natural hazard zones can help jurisdictions
meet complementary hazard mitigation objectives and can qualify the communities for additional points
under the community rating system (CRS). It is often found that those natural areas deemed targets for
open space protection are often also identified as potential hazard zones (i.e., environmentally-
sensitive lands such as wetlands, floodplains, etc.).

2.2.2 CHANGES IN LAND USE/LAND COVER

Between 2007 and 2012 Monmouth County lost almost five percent of total farmland. Although the total
acreage of farmland is declining, the rate has slowed since the previous HMP. This may be due to the
efforts the County has taken to preserve farmland from development. The most significant change is
the decline in barren land, which could be due to infill and redevelopment as mentioned in the previous
section. Urban land has increased by about 1.2 percent. That increase is from changes in barren land
and agricultural land. Table 2.2-1 Monmouth County Land Cover, 2007 vs 2012 and Table 2.2-2
Monmouth County Land Cover Acreage Change by Land Cover, 2007 vs 2012 display the changes
in land use seen in the County between 2007 and 2012.

Table 2.2 - 1 Monmouth County Land Cover, 2007 vs 2012 (NJDEP
Land Use Type 2007 Acres 2012 Acres

| Percent Change (%)

Agriculture 35,534.66 33,833.15 -4.79%
Barren Land 3,851.64 3,464.35 -10.06%
Forest 50,763.66 51,658.39 1.76%
Urban 143,683.09 145,390.24 1.19%
Water 11,864.65 11,901.07 0.31%
Wetlands 65,136.56 64,587.07 -0.84%

Table 2.2 - 2 Monmouth County Land Cover Acreage Change by Land Cover, 2007 vs 2012 (NJDEP

Agriculture 2007

_ Barren Land

Forest
2007

Urban
2007

Water 2007 Wetlands 2007

Agriculture 2012 33,160.75 174.28 416.84 0.27 36.86
Barren Land 2012 198.92 2,361.68 380.64 171.27 154.04 197.79
Forest 2012 1,269.03 110.65 49,322.15 924.20 2.97 29.38
Urban 2012 879.01 1,167.66 858.27 142,122.98 5.30 357.02
Water 2012 5.96 74.51 12.94 30.35 11,668.12 109.18
Wetlands 2012 20.98 93.00 15.39 17.44 33.94 64,406.33

In addition to the NJDEP’s Land Use/Land Cover data, a good resource in estimating future land use
patterns is the Monmouth County Future Wastewater Service Area Map, located on the Monmouth
County Division of Planning’s webpage. This map displays the existing wastewater service areas within
the County, in addition to discharge and non-discharge areas, the Wastewater Management Plan
boundary, CAFRA Areas, the water quality management boundary, and Watershed Management
Areas, all useful information in anticipating where future service area and development will occur within
the County.
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2.3 CHANGES IN DEVELOPMENT
2.3.1 HOUSING UNITS

There are about 260,254 housing units in Monmouth County, with 232,482 occupied. About 28,000
units are vacant and almost 81 percent of those units are seasonal. Of the occupied units, 171,560 or
73.8 percent are owner occupied units and 60,922 or 26.2 percent are renter-occupied. These rates
are in-line with the housing tenure rates at the State level, which show that 64.2 percent of occupied
housing is owner-occupied, and 35.9 percent is renter-occupied. The majority of owner-occupied
housing units in the County are single-family detached units, about 67.5 percent, with an additional 8
percent of single-family attached units. Renter-occupied housing units are about 23 percent single-
family detached followed by 18.6 percent of 50 units or more.

The median value of owner-occupied housing is estimated to be about $396,200, which is 23 percent
higher than the median value at the State level. The municipalities with the highest median values, over
one million dollars, are Rumson, Sea Girt, and Deal. All three municipalities are located along the coast.
The median gross rent is about $1,315, which is only slightly higher than the State estimate. However,
the median rent is almost 34 percent of household income. For homeowners, about 33 percent are
paying at least 30 percent of income on ownership costs and 14.4 percent are paying at least 50 percent
of income on ownership costs.

2.3.2 NEW RESIDENTIAL CONSTRUCTION

The New Jersey Department of Community Affairs (NJDCA) tracks the number of housing units
authorized by building permits by year. For the purposes of the Monmouth County HMP update, the
last five years of building permit data is included below to help estimate new residential construction
trends.

Units Authorized by Building Permits (NJDCA
Number of Housing Units Authorized by Building Permits

Table 2.3 - 1 Number of Housing

Municipality Year Total
2014 2015 2016 2017 2018
Aberdeen Township 63 41 594 156 114 968
Allenhurst Borough 3 0 2 1 0 6
Allentown Borough 0 0 1 0 0 1
Asbury Park City 2 64 2 342 7 417
Atlantic Highlands Borough 5 9 23 28 34 99
Avon-by-the-Sea Borough 24 17 15 19 6 81
Belmar Borough 16 16 9 15 66 122
Bradley Beach Borough 9 7 13 11 9 49
Brielle Borough 15 8 15 10 15 63
Colts Neck Township 10 6 6 7 7 36
Deal Borough 8 5 1 8 6 28
Eatontown Borough 47 39 34 8 7 135
Englishtown Borough 0 3 0 0 3 6
Fair Haven Borough 18 27 20 27 35 127
Farmingdale Borough 0 0 21 3 1 25
Freehold Borough 4 6 2 1 14
Freehold Township 0 1 32 119 96 248
Hazlet Township 0 0 14 6 72 92
Highlands Borough 18 33 62 19 11 143
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Number of Housing Units Authorized by Building Permits

Municipality Year

Total
2014 2015 2016 2017 2018
Holmdel Township 16 12 68 75 26 197
Howell Township 147 191 93 91 81 603
Interlaken Borough 0 1 1 0 0 2
Keansburg Borough 21 1 197 0 0 219
Keyport Borough 2 0 24 1 28 55
Lake Como Borough 4 5 2 8 4 23
Little Silver Borough 18 40 5 10 7 80
Loch Arbour Village 1 0 0 2 0 3
Long Branch City 130 27 75 160 346 738
Manalapan Township 46 3 12 14 6 81
Manasquan Borough 49 52 15 0 1 117
Marlboro Township 6 8 21 28 242 305
Matawan Borough 8 100 33 43 2 186
Middletown Township 56 74 190 167 127 614
Millstone Township 15 12 18 8 8 61
Monmouth Beach Borough 48 11 1 25 28 113
Neptune City Borough 6 16 7 5 3 37
Neptune Township 234 15 16 3 45 313
Ocean Township 22 113 25 71 94 325
Oceanport Borough 12 8 27 18 7 72
Red Bank Borough 4 1 13 2 1 21
Roosevelt Borough 0 0 0 0 0 0
Rumson Borough 38 37 41 25 32 173
Sea Bright Borough 0 0 1 10 23 34
Sea Girt Borough 13 16 18 24 23 94
Shrewsbury Borough 21 3 4 4 0 32
Shrewsbury Township 0 0 0 0 0 0
Spring Lake Borough 22 33 28 21 20 124
Spring Lake Heights Borough 6 8 6 7 17 44
Tinton Falls Borough 21 18 2 0 60 101
Union Beach Borough 69 41 35 34 33 212
Upper Freehold Township 14 13 33 49 23 132
Wall Township 38 33 20 35 31 157
West Long Branch Borough 6 2 4 9 20 41
Monmouth County 1,335 1,176 1,901 1,729 1,828 7,969

The top ten municipalities with the greatest number of housing units authorized by building permits
between 2014 and 2018 include the following:

1. Aberdeen Township: 968 units
2. Long Branch City: 738 units
3. Middletown Township: 614 units
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4. Howell Township: 603 units
5. Asbury Park City: 417 units
6. Ocean Township: 325 units
7. Neptune Township: 313 units
8. Marlboro Township: 305 units
9. Freehold Township: 248 units
10. Keansburg Borough 219 units

Overall, most new residential units were approved in municipalities along the Atlantic Ocean and
Raritan Bay. While overall exposure has increased with more units present, it is not likely that overall
vulnerability has increased because development in Special Flood Hazard Areas, as new residential
construction is required to be built to current codes and standards that would offer protection from future
hazard events.

Several municipalities along the Atlantic Ocean and Raritan Bay are undergoing redevelopment. Over
the last five years, upgrades to commercial facades, improvements to streetscapes, conversion of
vacant buildings and lots into mixed-use developments, and the elevation of structures have become
a popular trend to in coastal municipalities. This trend has been exacerbated in the recent aftermath of
Superstorm Sandy (2012) as damaged structures are, for the most part, repaired/rebuilt. The focus
toward redevelopment projects in waterfront communities signals a continued shift in Monmouth County
development patterns.

2.3.3 REDEVELOPMENT

Monmouth County's Coastal Region, spanning from Brielle to Sea Bright, includes 30 municipalities
and roughly 40 percent of the County's total population. Communities in this region are all, in some
way, affected by seasonal shore tourism. The Coastal Monmouth Plan (2010) outlines a future vision
for the Coastal Region which includes preparing for sustainable growth while protecting environmental
resources and preserving each community's unique coastal character. These coastal redevelopment
projects mark a turning point for Monmouth County. Since 1970 development had been concentrated
in the western half of the County while parts of the coastal area languished. Revitalization of the coastal
areas boosts the County's economy in places where there currently exists public transportation, existing
infrastructure, and until recently high unemployment. This comes at a time that Monmouth County's
overall population growth is slowing, and western Monmouth County is past its peak growth (i.e., the
County's population doubled in the post-war boom of the 1950's to the 1970's). The Monmouth County
Division of Planning estimates that in the future, the financial health of the County will come more from
the eastern and northern areas.

In September 2011, Fort Monmouth closed and in 2012 the US Army signed an agreement that granted
redevelopment control to the Fort Monmouth Economic Revitalization Authority (FMERA). Since then
FMERA has issued Requests for Offer to Purchase (RFOTPS) to attract residential units, retail, office
space, and places of worship. The Authority aims to foster an environment that will attract a diverse
network of small, medium, and large employers. Another redevelopment effort taking place in
Monmouth County is the Bell Works Complex in Holmdel Township, a formerly vacant, nearly two
million square foot structure that is being turned into innovative office space, attracting tech and
communications companies, along with luxury homes, retail, and dining.

Public Investment Strategy

The New Jersey State Development and Redevelopment Plan (2001) attempted to map “Planning
Areas” within the State with Policy Objectives to guide “proper development and redevelopment of
Centers and Cores and adequate protection of their Environs” (The New Jersey State Development
and Redevelopment Plan, 2001). The Monmouth County Division of Planning integrated the State’s
approach, in addition to other planning efforts, to create their own Public Investment Strategy in the
Monmouth County Master Plan (2016). The County’s Public Investment Strategy is the overall strategy
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for future development in Monmouth County and resulted in the development of a Framework for Public
Investment Map with the following designations:

o Priority Growth Investments Areas (PGIA): areas with either existing or planned infrastructure
that lend to development and redevelopment opportunities

o Priority Growth-Reinvestment Areas/Site Overlays (PG-RAS): areas or sites located within the
PGIA where more intense or significant development, redevelopment, revitalization, and hazard
mitigation investments are highly encouraged

e Priority Growth — Water Supply Watershed Area Overlays (PG-WSWA): locations within a PGIA
that contain a natural resource value pertaining to water quality and supply.

o Limited Growth Investment Areas (LGIA): Areas located outside of existing or programmed
sewer service areas intended for low-density residential uses, compatible rural patterns, and
supportive commercial uses

e Priority Preservation Investment Area/Site (PPIAS): An area or site where an investment in land
preservation, agricultural development and retention, historic preservation, environmental
protection and stewardship is preferred and encouraged

Figure 2.3-1 Framework for Public Investment Map displays these investment areas within
Monmouth County. It should be noted that all beachfront and waterfront areas in a PGIA are PPIA.

Figure 2.3 -1 Framework for Public Investment Map (Monmouth County Master Plan, 2016)

FIGURE 2.14
Framework for Public
Investment Map

Monmouth County
Master Plan
May 2076
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2.3.4 FUTURE DEVELOPMENT

In New Jersey, housing and land use have been significantly impacted by affordable housing litigation
and subsequent legislation. The Mount Laurel IV Declaratory Judgment Process commenced in 2015




as a result of the responsibility for determining municipal affordable housing obligations and
implementation of municipal housing elements and fair share plans pursuant to the Fair Housing Act
being placed under the jurisdiction of the State Supreme Court, in response to a failure by the State
Council on Affordable Housing to adopt updated Substantive and Procedural Rules and lack of a
legislative solution. As the Declaratory Judgment Process continues, increasing numbers of
municipalities in Monmouth County and other areas of the State are reaching settlements with the Fair
Share Housing Center and are adopting amended third round housing elements and fair share plans
which describe municipal affordable housing obligations through 2025.

Plan Participants were asked if they were aware of any potential major developments in their community
in the next five years, especially developments in Special Flood Hazard Areas. Potential new
development trends in Monmouth County are illustrated below in Table 2.3-2 Future Land Use and
Development Trends in Special Flood Hazard Areas.

Table 2.3 - 2 Future Land Use and Development Trends in Special Flood Hazard Areas

Jurisdiction Land Use and Development Trends in Special Flood Hazard Areas

Aberdeen Township has very little remaining vacant land available and suitable for

development. Therefore, the predominant development occurring in the Township in the recent

years is on small single-family lots with in-fill development or the redevelopment of existing
sites, both for residential and non-residential uses. The Township has identified a number of
larger areas for redevelopment, some of which have been designated as Redevelopment Areas
under the Local Redevelopment and Housing Law. The areas include:

e "Planned Adult Community Redevelopment Area" (approx. 183 acres) in the Freneau
Aberdeen, portion of the Township where public sewer and water service are proposed to be
Township of extended to serve both the existing and proposed developments
e Expansion of Freneau Park, part of the Monmouth County Park Service (MCPS)

e  Glassworks: two mixed-use residential communities of The Willows and The Forge. The
residential component consists of 500 residential units, including for-sale and rental
townhouse units, and apartments with 110 affordable rental units. Residences began
leasing in 2017 and are hoping to attract employees of nearby Bell Works and Fort
Monmouth. The remainder of the site will include 75,000 square feet of retail space, a
movie theater, and a 2-acre park (2019 Monmouth County Profile)

Allenhurst, Not aware of any potential major development in the next five years. Borough is almost entirely
Borough of built out.
Allentown, Not aware of any potential major development in the next five years. Borough is almost entirely
Borough of built out.

Current development projects in Asbury Park include:

e West Side: on the west side of Asbury Park, the redevelopment of Boston Way
Apartments, a 104-unit mixed income rental community was completed. Just blocks
away is the construction site of Renaissance, a 64-unit mixed-use affordable housing

Asbury Park, City community, anticipated for a 2019 opening (2019 Monmouth County Profile)

of e Boardwalk: waterfront redeveloper plans to invest more than $1 billion over the next 10
years. This will include 20 new residential and commercial developments (2019
Monmouth County Profile)

e Cookman Ave: several mixed-use structures planned for this area

e  Main Street: several mixed-use structures planned for this area

Atlantic Not aware of any potential major development in the next five years. Borough is almost entirely
Highlands, built out.

Borough of

Avon-by-the- Not aware of any potential major development in the next five years. Borough is almost entirely

Sea, Borough of | built out.

Belmar is mostly single-family homes. Belmar is in the process of updating their Business Zone
by rebuilding and redesigning a six-block area. Belmar has also experienced infill, mixed-use
redevelopment along Main Street in downtown and in areas in and around the marina.

Belmar, Borough
of
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Jurisdiction

Bradley Beach,
Borough of

Land Use and Development Trends in Special Flood Hazard Areas

Bradley Beach is primarily a residential community with mixed-use retail/residential and
office/residential along the Main Street Corridor at the west edge of the Borough. The majority
of the Borough is zoned single-family residential except for the aforementioned mixed-use zone
and townhouse and apartment used permitted along the beachfront block. The Borough is fully
developed with no vacant property available for development. Development is limited to
demolition and construction of single-family homes or small condominium projects on larger lots
in the beachfront area.

Brielle, Borough
of

Brielle has little room for development. The trend is toward minor subdivisions, particularly in
the area east of Union Lane, between Old Bridge Road and Green Avenue, where the required
frontage is 75 feet. The trend is for the division of 100 foot lots into 50-foot lots. The few
remaining commercial areas (i.e. marinas) are in danger of turning into condominiums. While
the increase in density is manageable, it cannot but help to adversely impact the overall quality
of life.

Colts Neck,
Township of

Colts Neck is historically developed as agriculture and detached single-family dwellings. The A-
1 Agriculture / Residential Zone is a two-acre zone with a density of 0.1 dwellings per acre.
Over the past five years the Township has issued 110 certificates of occupancy and 37
demolition permits for a net gain of 73 dwellings. This averages 15 dwellings per year. This
trend is anticipated to decline in the near future, due to a lack of vacant land and current market
conditions. The only multifamily development plan is The Manor Homes at Colt Neck, a 48-unit
inclusionary development proposed on Route 537. Commercial development is limited to the
Route 34 corridor between Artisan Place and Route 18.

Deal, Borough of

Not aware of any potential major development in the next five years. Borough is almost entirely
built out.

Current development projects in Eatontown include:
e  The development multi-family townhouses with upward of 300 units with 1,000 new
residents

Eatontown, e Industrial Park Redevelopment
Borough of e Mall Redevelopment plan to include hotel and housing (Kushner development)

e New construction on Rt 35 - Rt 36 to improve movement of traffic

e Fort Monmouth: is in the process of redeveloping into new residential units, a

destination retail, office and research space, and places of worship
) Englishtown completely built out except for two properties. One property has plans for four to

Englishtown, six single family homes and the other is going to be eight apartment buildings with a total of 134
Borough of apartments.
Fair Haven, Fair Haven’s land availability is restricted to one-or-two family structures. No major building
Borough of projects are expected.
Farmingdale, Farmingdale has limited development. Spot residential and limited commercial construction
Borough of takes place sporadically.
Freehold, Freehold Borough is approximately 95% built out and is not aware of any major development in
Borough of SFHAs within the next five years.
Freehold, Although Freehold Township has experienced significant growth over the last three years, there
Township of is no major development in SFHAs planned within the next five years.

Hazlet, Township
of

Various projects approved or pending and under construction currently; Details provided by
Zoning Official.

Highlands,
Borough of

Near the Highlands waterfront are single-family residential units which are being renovated and
elevated due to Superstorm Sandy and FEMA’s FIRMs. Older, single and multi-family housing
units are being demolished and replaced with new single and multi-family housing units above
the Base Flood Elevation. Some pre-existing high-density areas have been rezoned into "MXD"
areas and are currently awaiting redevelopment. Preexisting open areas are being developed
and are becoming, single and multi-family housing units. Much of the waterfront business area
zones has already been developed with restaurants or marinas. Older restaurants are being
renovated and reopened as restaurants.

Holmdel,
Township of

Holmdel’s largest development is occurring at Bell Works, the two million square foot structure
undergoing adaptive reuse into an urban hub, a core, and a little metropolis in a suburban
location. Surrounding the Bell Works building on the 134-acre site, The Regency at Holmdel
(185 active-adult luxury townhouses) and The Reserve at Holmdel (40 luxury estate homes)
opened in 2017 (2019 Monmouth County Profile)
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Jurisdiction

Land Use and Development Trends in Special Flood Hazard Areas
Howell Township is mostly large, single-family residential development within areas of

previously farmed land. A lot of the Township maintains a rural character. Most of the
Township's development is scattered throughout rural locations and located at previously
farmed areas and wetland areas. Agricultural Rural Estate (ARE) zone districts are present
within the Township and prevent the impacts of development in areas located outside of

Howell, centers that are identified in the Township's Master Plan. Agricultural uses and low-density

Township of development are encouraged within the ARE zone districts. High density residential
development within the Township is located within the residential zone districts and located in
the vicinity of well-traveled roadways. Commercial development within the Township can be
found along the Rt. 9 and Rt. 35 corridors. Further, the Wastewater Management Plan Map
adoption process removed large areas of the township from future sewer service area to
support lower density zoning.
Interlaken Borough is unique in that the municipality is completely single-family residential. The
only non-residential land use is borough-owned property such as Borough Hall, a park, and an

Interlaken, arboretum. The Borough's goal is to retain the current character of the community and this is

Borough of reinforced in its Master Plan and Zoning Ordinance. The Borough is concerned about
preserving its Deal Lake frontage as well as environmental stabilization of the Deal Lake itself.

Keansburg, Keansburg has a townhouse/condo and retail development near the waterfront area. There is a

Borough of feasibility study being conducted for a marina.

Keyport, Keyport has a new residential development 50 yards from waterfront including 10 new homes

Borough of within last five years. There is a potential for a future condominium project along a creek bed.
Lake Como’s focus is to work with homeowners to ensure compliance with the new guidelines

Lake Como, for elevation in the A zone. The remainder of the town is completely developed with most work

Borough of being confined to additions and alterations and or replacement of existing single-family
residences.

) . Little Silver is largely residential, developing slowly in accordance with its current zoning.
Little Silver, Development is mostly renovation of existing homes except for one age restricting housing
Borough of

development recently approved by the Planning Board.

Loch Arbour,
Village of

The Village of Loch Arbour is fully developed. Primarily single-family residential development is
usually in the form of demolition and reconstruction.

Long Branch,

Over the last ten years the City of Long Branch has been developing and implementing
an extremely progressive redevelopment program. The city has the following
development plans underway:
e Pier Village: a mixed-use community started in 2005; phases | and Il consist of 536
rental units on top of 100,000 square feet of boutique retail space and restaurants.
Phase IIl repaired a missing piece of the boardwalk and will feature a carousel, stage,
public restrooms, and children’s play area with a mist park. The remainder of Phase I,
anticipated for completion in 2019, includes a 72-room boutique hotel, oceanfront
condominiums, dining and retail space, parking garage, and public recreational
amenities (2019 Monmouth County Profile)
e Beachfront South: several properties are in various stages of redevelopment (2019

City of Monmouth County Profile)
e Beachfront North: developer is seeking final site plan approval for the development of
12 single-family building lots, City right of way improvements, grading and stabilization,
and landscaping (2019 Monmouth County Profile)
e Long Branch’s West End: mix of small businesses with urban design standards (2019
Monmouth County Profile)
e Broadway Redevelopment: a developer is planning on investing $200 million to build
590 rental apartments, 99,500 square feet of retail, and a parking garage. The City
agreed to fund the road improvements necessary with a $5 million taxpayer-backed
bond (2019 Monmouth County Profile)
e Train Station Village: redevelopment around the Long Branch New Jersey Train Station
Over the last decade, Manalapan Township has experienced a strong demand for residential
Manalapan, development and increasing land values. The Township has also experienced a demand for
Township of non-residential development for retail office and office-warehouse uses.
Manasquan is a built-out year-round shore community. Most development consists of
Manasquan, demolishing small, single-family homes with elevated two to three-story single-family homes
Borough of that comply with FEMA’s FIRMs.
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Jurisdiction

Land Use and Development Trends in Special Flood Hazard Areas

Marlboro, Marlboro Township is seeing a combination of high-density high-occupancy residential,

Township of commercial, and low-density residential on lots of one-acre or larger.

Matawan Not aware of any potential major development in the next five years. Borough is almost entirely

Borough of built out.
New development in Middletown Township consists largely of single-family homes and
subdivisions. Typical subdivision applications currently range in size from two-12 lots, whereas
in years past they tended to be much larger, with 30 - 50 lot developments being common.

Middletown More multi-family developments, both rental and for sale, have been occurring in the past 10

Townshi o;‘ years and will likely continue. This is primarily due to the Township's efforts in complying with

P State mandated affordable housing obligations. There is also an area of 10 -15 acres near the

waterfront that is adjacent to the commercial fishing cooperative that is slated for
redevelopment in the next few years. Other than that, the Bayshore area is mostly built out, with
some infill development possibilities.

Millstone, Millstone Township is considered low-density rural residential. Development is permitted along

Township of stream corridors and limited areas of commercial development.

Monmouth Much development in Monmouth Beach is bringing current development into compliance with

Beach, Borough
of

FEMA’s FIRMs.

Neptune City is 99% developed with majority of that as single-family homes. It has some

léleptune City, apartment complexes and commercial areas. There is a process of a possible 16 acres of
orough of ; - .
redevelopment of high-density housing.
Development trends vary depending on the area of Neptune Township. Below is a listing based
on location within the Township:
e  Western Neptune: medical office, big-box retail including pad sites for restaurants,
banks, pharmacies, and other retail; major subdivisions - not exceeding 20 lots
e Eastern Neptune: in-fill residential, smaller lots
e West Lake Ave. Redevelopment Area: dense mixed use including residential retail and
Neptune, office Fonner Ridge Ave
Township of e School Site Redevelopment Area: dense residential including single-family
townhouses and apartments
e Potential Redevelopment Areas: transit Village near railroad station
e Shark River Waterfront: moderate dense residential with a portion of retail and hotel
e Existing highway corridors: possible in-fill and new development
Ocean Township has two types of residential development:
e Infill: undeveloped parcels in the middle of an otherwise developed
Ocean, neighborhood. Usually large new homes on small lots
Township of e Age Restricted Adult Communities: continuing construction on two large projects, while
a third was recently completed
Future development in Oceanport will be focused at Fort Monmouth, which is in the process of
Oceanport, redeveloping into new residential units, a destination retail, office and research space, and
Borough of places of worship.
Red Bank, The Borough of Red Bank is encouraging a denser mixed-use development near the train
Borough of station.
Roosevelt, Not aware of any potential major development in the next five years. Borough is almost entirely
Borough of built out.
Rumson, Not aware of any potential major development in the next five years. Borough is almost entirely
Borough of built out.
Sea Bright, Not aware of any potential major development in the next five years. Borough is almost entirely
Borough of built out.
Sea Girt, Not aware of any potential major development in the next five years. Borough is almost entirely
Borough of built out.
Development patterns in Shrewsbury Borough have trended towards infill development as well
Shrewsbury, as commercial redevelopment. A recent vacant land development analysis undertaken by the
Borough of Borough revealed that there are no vacant parcels that are suited for development.
Shrewsbury, Not aware of any potential major development in the next five years. Township is almost

Township of

entirely built out.
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Jurisdiction

Land Use and Development Trends in Special Flood Hazard Areas

Spring Lake Borough is a fully developed community with mature settlement patterns and little

Heights, Borough
of

Spring Lake, vacant land (identified by the State as part of the Metropolitan Planning Area).
Borough of
Spring Lake Not aware of any potential major development in the next five years. Borough is almost entirely

built out.

Recent residential development trends in Tinton Falls include higher density developments with
an affordable housing component (i.e. Rose Glen at Tinton Falls, Meadowbrook Il, and Heather

ggrtgggiagf’ Glenn at Tinton Falls (Former CECOM Site). These developments will result in well over 600
new residential units. Additionally, Fort Monmouth is in the process of redeveloping into new
residential units, a destination retail, office and research space, and places of worship.

The Borough of Union Beach is a predominantly developed suburban community with single-

Union Beach, family housing located on lots ranging from 2,000 square feet to 75,620 square feet. The

Borough of Borough is nearly fully developed with very little land that is not impacted by environmental

constraints.

Upper Freehold,

Upper Freehold Township's number one goal is preserving farmland and open space. The type
of residential development is generally subdivisions of 49 lots and under. They occur in all
areas of the Township with several of them located near neighboring Allentown Borough.

Branch, Borough
of

Township of Approximately 13 developments have been approved in the last ten years resulting in
approximately 475 single-family homes.

wall, Township Single.-f.amily development.in Wall Township hag slowed. Renovations and single-family

of ' demolition and reconstruction have moderately increased. Commercial development has
increased along Route 35.

West Long Development in West Long Branch is minimal as the municipality is somewhat developed to the

maximum. There are some minor sub-divisions planned for the last remaining open space
parcels which will amount to a dozen or so homes and a planned residential townhouse project.

2.4 ECONOMIC ASSETS

Monmouth County is served by the Monmouth-Ocean Development Council (MODC), which is an
organization that identifies specific issues that affect businesses in the County through the Business
Outlook Survey. In 2017, about 53 percent of responders were small business owners. In 2017 the
economic outlook for the County continued to be confident and business owners expected 2018 to be
the same or better with salary increases and increased employment levels.

As of the last Monmouth County HMP update, the County’s economy continues to be strong and the
tax base continues to grow at a strong rate. In 2017, the Average Residential Property Tax was $8,878
and in 2018, the Net Valuation for the County was $119.7 billion (Monmouth County 2019 At-A-Glance).
Incomes are rising faster than State and national averages at a median household income of $91,807
(Monmouth County 2019 At-A-Glance). Monmouth County's quality of life includes strong job prospects
both within Monmouth County and in other parts of the tri-state region.

Transportation improvements are providing better access to and within the County for both commuters
and tourists, and improved ferry service to Manhattan makes Monmouth County attractive to
commuters. The Monmouth County Division of Planning estimates that Monmouth County is currently
growing and the major factors that generate growth are sustainable in the near term and are expected
to simulate growth in the long-term.

According to the Monmouth County Master Plan (2016), economic trends since the last Monmouth
County HMP update include the following:

e Recovery from Superstorm Sandy and coastal redevelopment will be the dominant economic
activity for the next decade;

e Fort Monmouth will remain a development priority;
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e The "inner coastal corridor" from Eatontown to Wall will be the main growth engine for uses
requiring new sites for development;

o Monmouth County will develop a stronger internal service-based economy.

2.4.1 EMPLOYMENT

According to the 2014 Monmouth County Comprehensive Economic Development Strategy (CEDS),
the top five industries in Monmouth County between 2002 and 2012 were full-service restaurants,
offices of physicians, other amusement and recreation industries, limited-service eating places and
personal care services. The projected top five industries between 2012 to 2022 are health care and
social assistance, other services (except public administration), accommodation and food services,
education services (private), and arts, entertainment, and recreation (Monmouth County CEDS, 2014).

In 2016, when the most recent County Business Profile was published, Monmouth County had 241,367
paid employees. The industry with the most employees was Health Care and Social Assistance
(45,161) followed closely by Retail Trade (40,272). Health Care is one of the largest industries in New
Jersey and it follows that at the County level, particularly in an aging county, that health care and health
care services would be a large if not the largest industry. Monmouth County is a vacation and
destination area where retail plays an important role to the local economy. One of the largest employers
in the Monmouth County in 2016 was Hackensack Meridian Health system. In 2016 it employed about
10,684 people and in 2017 it employed 12,794 people.

About 28 percent of those employed in Monmouth County work in “freight-intensive industries.” These
include construction, manufacturing, retail, and wholesale trade. In 2007 about 21.6 million tons of
freight moved into or out of Monmouth, consisting mostly, about 39 percent, of nonmetallic minerals.
The clear majority of freight that moves in and out of Monmouth County is moved by truck, with only a
small fraction being moved by train. In 2007, almost 68.5 percent of the truck trips in Monmouth were
either to or from the County. About 31.5 percent of the truck trips were pass-through trips.

As of 2015, according to US Census On the Map data, about 105,865 people worked in Monmouth but
lived outside the County, about 157,725 people lived in Monmouth but worked outside the County, and
about 119,571 people lived and worked in Monmouth. According to the 2018 County Profile about 10
percent of those working outside the County worked in New York City, with the most working in
Manhattan.
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Figure 2.4 -1 Jobs by Employment Sector in Monmouth County (US Census, 2016)
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2.4.2 TAXES

For the year 2018, the total land value for Monmouth County was $58,019,210,400 and the total
improvement value was $61,723,636,935. Combined, these two values equal the taxable value of the
land and improvements for Monmouth County. The municipalities with the highest combined land and
improvement values are Middletown Township, Marlboro Township, Howell Township, Manalapan
Township, and Freehold Township. All five municipalities have taxable values over $6 million, with
Middletown’s taxable value reaching almost $11 million. These municipalities are also the most
populated and largest in land area which helps explain why they have the highest value.

Table 2.4 - 1 Top 5 Municipalities with the largest Value of Taxable Land and Improvements (NJOIT-

OGIS, 2019

Municipality

Land Value

Improvement
Value

Taxable Value of
Land and
Improvements

Middletown Township Monmouth 5,375,573,800 5,480,263,000 10,855,836,800
Marlboro Township Monmouth 2,909,534,500 4,279,831,200 7,189,365,700
Howell Township Monmouth 2,732,407,400 4,171,524,600 6,903,932,000
Manalapan Township Monmouth 2,098,869,000 4,542,296,500 6,641,165,500
Freehold Township Monmouth 2,276,258,400 4,053,721,200 6,329,979,600
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2.5 TRANSPORTATION

Several major highways run through Monmouth County. The Garden State Parkway runs along the
coast line while 1-195 runs east to west and connects the areas that are not served by the Parkway with
the shore towns. There is also US Route 9 which runs from Delaware through New Jersey and
intersects with State Route 33 and I-195 in Monmouth. Other major roadways include State Routes 18,
35, 36 and 79 along with other County roads.

The NJ Transit North Jersey Coast lines runs from New York Penn Station along the coast terminating
at Bay Head. This allows access not only for commuters who may live in Monmouth but work in New
York City or Newark, but also for visitors who may not have access to a vehicle. Residents also have
access to stations that are located in Middlesex County including Metro Park and New Brunswick
stations, as well as the Princeton Junction station located in Mercer County. Access to Middlesex
County (Metro Park and New Brunswick), Princeton Junction, Trenton, and Philadelphia via the NJ
Transit North Jersey Coast Line require a transfer on the Northeast Corridor. However, from 2009 to
2017 the weekday ridership has declined by about 28 percent.

In addition to train service there is also an extensive network of bus routes throughout the County.
These routes include Route 9 and the Garden State Parkway to and from major employment centers
that may not be otherwise accessible. Ferry terminals are located in Highlands, Atlantic Highlands, and
Belford in Middletown and offer services to the World Financial Center in Downtown Manhattan as well
as to Jersey City. Monmouth County is also home to the Monmouth Executive Airport.

FIGURE 8.6
Monmouth County
Transportation
and Mobility Map

Monmouth County
Master Plan
September 2016
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3.0 PLANNING PROCESS
3.1 PROCESS AND PARTICIPATION SUMMARY

The Monmouth County HMP update includes a robust planning process and participation strategy.
The project is led by the Monmouth County Office of Emergence Management (OEM) which is part of
the Monmouth County Sheriff's Office. The HMP Project Manager is the Monmouth County Emergency
Management Coordinator, Michael Oppegaard. Monmouth County OEM selected Michael Baker
International, Inc. (Baker) to support the development of the Monmouth County HMP.

The Monmouth County HMP is built on a similar outreach strategy as the 2015 plan, however with this
update, The Project Team individually met with each of the 53 municipalities in Monmouth County, in
addition to Monmouth County OEM, Monmouth County Division of Planning, Monmouth County
Department of Engineering Public Works and Engineering, and Monmouth County Park System. This
strategy gave Monmouth County the unique opportunity to have a roundtable discussion with local
officials and/or the public. The Monmouth County HMP followed FEMA’s HMP process by following
their four core steps in completing a HMP update.

Table 3.1 -1 Monmouth County HMP Process
FEMA'’s Four Core Planning Steps Monmouth County HMP Action

1. Organize the Planning Process | Created an online project website for public input, meeting notices,
and Resources general information on hazard mitigation, and links to additional
resources.

2. Assess Risks and Capabilities Provided risk estimates based on Hazus-MH, which was based on an
updated critical facility data layer and reviewed local capabilities at the
municipal meetings.

3. Develop a Mitigation Strategy Developed Mitigation Action Worksheets, which document each
jurisdiction's analysis of actions considered to reduce the impacts of
hazards identified in the risk assessment.

4. Adopt and Implement the Plan After receiving formal approval from both NJOEM and FEMA, the
County will adopt this plan and each of the 53 municipalities will
formally adopt a resolution approving the finalized Monmouth County
HMP update.

This plan update was completed through a combination of research and municipal, stakeholder, and
public participation. The Project Team researched existing local plans, reports, projects, and
ordinances in addition to acquiring data from the County, New Jersey Geographic Information Network
(NJGIN), Centers for Disease Control and Prevention (CDC), New Jersey Department of
Environmental Protection (NJDEP), and FEMA to write the Monmouth County HMP. The Project Team
spent May 2019 through July 2019 conducting municipal meetings with each town, extending public
participation until the delivery of the final draft Monmouth County HMP to the County.

Plan participation began with the Steering Committee kick-off meeting in December 2018 and
concluded when the final plan was submitted to FEMA. In addition to meeting with the County
throughout the planning process, the Project Team spent April 2019 — July 2019 conducting local
meetings with each municipality in Monmouth County. The following highlights describes the steps the
County took to include municipal, stakeholder, and public participation throughout the planning
process:
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e Regional stakeholder planning process: The Steering Committee Kick-off meeting in
December 2018 included participation from a variety of regional stakeholders, such as New
Jersey Transportation Planning Authority (NJTPA), NJ Sea Grant Consortium, Jacques
Cousteau National Estuarine Research Reserve, nearby universities, and utility authorities.
The meeting gathered input from regional stakeholders to develop the plan goals, hazards to
profile, risk and vulnerability assessment, mitigation strategy, and plan maintenance. As the
HMP went through the plan review process and the County revised the plan and stakeholders
were notified by the regional and local e-mail participant contact list to review the plan and
provide comments. The County accepted stakeholder comments throughout the entire
planning process, only ending the comment period when the plan was sent to FEMA for final
review. All comments by the regional stakeholders were incorporated into the plan, although
only local comments as part of this plan update.

e Municipal planning process: based on the preference of each municipality, the general public,
local officials, regional stakeholders, municipal utility authorities, educational institutions, and
adjacent counties were invited to attend local meetings. All 53 municipalities in Monmouth
County patrticipated in this HMP update, thus achieving 100 percent participation.

e Public planning process: the website was created at the beginning of the process and
remained active until final plan adoption. The website was created as a tool to communicate
with the public and stakeholders the status of the plan update, information on the plan, and to
provide a platform for public review and comment on the draft plan (see Figure 3.1-1 HMP
Website and Figure 3.1-2 HMP Website Public Comment Section). The County expanded
their public outreach by publicly posting the plan on multiple websites, including the County
Division of Planning website and the hazard mitigation website (see Figure 3.1-3 County
Website Post for Public Review). Although the County conducted extensive outreach, a
majority of the comments came from Monmouth municipalities, with one comment from the
public-at-large, which is in the Appendix G. Public Comments.

After receiving formal approval from both NJOEM and FEMA, each jurisdiction formally adopts a
resolution approving the finalized Monmouth County HMP update, documenting their commitment to
strive to implement the actions and projects identified in the mitigation strategy to reduce or eliminate
long-term risk from natural hazards and disasters in their community.
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Make a Difference

Michael Baker International. We

Figure 3.1 -1 HMP Website
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Figure 3.1 -2 HMP Website Public Comment Section
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Conrtact Form
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Figure 3.1 -3 County Website Post for Public Review
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The Monmouth County Division of Di.]nn:ng 15 assisting the Office of Emergency Management in updating the 2015

Federal Emergency Management Agency (FEMA) Approved Multi-Junsdictanal Hazard Mitigation Pian (HMP) for

Monmouth County. A five-year update 10 the HMP is required by state and federal agencies in order for communities
in Monmouth County to be eligible for certain types of state and federal mitigation and disaster assistance funding

The term "Hazard Mitgation™ describes actions thal can help reduce or eimmate long-1erm rnsks caused by hazards

or disaster The HMP process mcludes dentdying local nsks and vuinerabvities associated with disasters and
developing long-term strategies for protecting pecple and property from future hazard events

Engagng as many voices from the community as possible s impodtant 1o the success of the HMP update. Therefore
we welcome public review and comment of the draft HMP which 15 posted on the progect websae which ¢an be
reached at yww mecohme com of by chicking on the draft plan cover image On the HMP project page, the tab
labeled “Plans and Documents” has a link to the draft plan. In addition 1o the draft plan, the progect website houses
mformation and resources on hazard mitigathon

The HMP will be available for review and comment until May 29, 2020. Comments or questons should be sent

to MCHMP@bakerint! com

3.2 THE PLANNING TEAM

Monmouth County formed a Steering Committee prior to the start of the 2018-2020 planning process
to guide the HMP development. The Steering Committee was active in releasing a Request for
Proposal for the HMP update and reviewing, interviewing, and selecting a contractor for the project.
Once the Steering Committee selected Michael Baker, Project Manager Craig Wenger with Baker,
joined the Committee.

The Steering Committee met on December 39, 2018 and developed a well-diversified list of potential
HMP stakeholders, which included municipal officials, Monmouth County government representatives,
State, and Federal partners, adjacent county representative, universities, and other stakeholder
organizations. At this meeting, the Steering Committee was instructed to review previous goals and
revise them for this plan update, which is described in Section 6.2.2. The Committee was also
instructed to capture changes in the County since 2015 through a hazard identification worksheet,
which is new to the hazard mitigation planning process. The hazard mitigation identification
worksheets assisted the County in reorganizing and restructuring the profiled hazards in the Risk
Assessment. The hazard identification worksheet is described in more detail in Section 4.1.1.

Steering Committee
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Mary Ameen, North Jersey Transportation Planning Authority
Claire Antonucci, NJ Sea Grant Consortium

Lisa Auermuller, Jacques Cousteau National Estuarine Research Reserve
Joe Barris, Monmouth County Division of Planning

Laura Connolly, NJOEM Mitigation

Robert Dawson, Monmouth County Undersheriff

Dennis Dayback, T&M Associates

Bill Doolittle, Monmouth County Building Code Officials
Inkyung Englehart, Monmouth County DPW&E

Joe Ettore, Monmouth County Engineer

Alain Fortier, Monmouth County Health Department, Hazmat
Shaun Golden, Monmouth County Sheriff

Thomas Harrington, Monmouth University-Urban Coast Institute
Tim Hearne, United Way of Monmouth & Ocean

Dave Henry, Monmouth County Regional Health Commission
Bryan Hrycyk, Township of Middletown Municipal Sewerage Authority
Adam Hubeny, Atlantic Highlands OEM-Bayshore

Patrick Impreveduto, Monmouth County Freeholder

David Krady, Monmouth County Planning Board

Ryan Krause, South Monmouth Regional Sewerage Authority
Tony MacDonald, Monmouth University-Urban Coast Institute
Holly McGovern, New Jersey Natural Gas

Chris Merkel, Monmouth County Health Dept

Teri O’Connor, Monmouth County Administrator

Michael Oppegaard, Monmouth County Emergency Management
Geoff Perselay, Monmouth County Administration/Solid Waste
Ray Piccolini, Freehold OEM-West

Sharon Rafter, Monmouth County Community Development
Edward Sampson, Monmouth County Planning Board

Charles Shirley, Long Branch OEM-Mid

Andrew Spears, Monmouth County Park System

Kiernan Tintle, First Energy Corp/JCP&L

John Tobia, Monmouth County DPW&E

Chris Tucker, Manasquan OEM-South

Benjamin Waldron, Monmouth Ocean Development Council
James Watt, NJDEP

Brian Weir, New Jersey American Water

Craig Wenger, Michael Baker International

Donald Willis, Monmouth Ocean Regional Realtors

Allison Wilson, Jersey Shore Chamber of Commerce

Ines Zimmerman, Freehold Soil Conservation District Manager
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3.3 MEETINGS AND DOCUMENTATION

Meetings were held to gather input into the Monmouth County HMP, guide the planning process, and
to leverage Federal and State resources. Meetings were planned to maximize the time of participants.
Municipal and public participation meetings were provided at the beginning of the process to provide
input on hazard identification and mitigation selection and at the end of the process to review and
provide comments on the draft plan. Invitations, agendas, presentations, sign-in sheets, and minutes
for these meetings are included in Appendix V.l — Jurisdictions. The following list provides a summary
of the 2018-2019 HMP planning process:




e December 3, 2018 Steering Committee: described above in Section 3.2 The Planning Team
above.

e February 20, 2019 Monmouth County Municipal OEM Coordinator Kick-Off Meeting: This
meeting was targeted for municipal officials. Though some additional stakeholders were
invited from universities, organizations and adjacent counties. The meeting provided a brief
overview of hazard mitigation planning and focused on reviewing and prioritizing hazards to
be included and profiled in the HMP. The meeting also provided an overview of the project
schedule and how to provide input into the planning process.

e July 25, 2019 Monmouth County meeting with OEM, Engineering Department and
Planning Department: Reviewed local mitigation actions; regional mitigation actions and
plans; and updates to the County’s mitigation actions

e February 14, 2020 Monmouth County meeting with Planning Division: Reviewed County
comments on final draft plan.

Figure 3.3 -1 February 20, 2019 Municipal OEM Coordina_t»cﬂ)r Kick-Off Meeting

Municipal Meetings

The remaining meetings were individual meetings with each municipality. Emails were sent to the
Mayor, Administrator, and OEM Coordinator for all 53 municipalities inviting them to meet with the
Project Team at a regularly scheduled public meeting and/or a roundtable discussion with municipal
officials, the public, and/or stakeholders. The invitational e-mail encouraged municipalities to invite
council members, administration, engineers, floodplain administrators, zoning officers, fiscal CFOs,
planning commission members, the fire department, the police department, building officials, GIS
specialists, the public works department, or other municipal representatives to attend the meetings.
This method was used so that each municipality could determine which representatives they would
like to participate in the HMP planning process. This process followed typical County and municipal
protocol and respected the decision of the jurisdiction to determine which staff should represent their
municipality. This resulted in achieving participation from 100% of the municipalities. Meeting formats
ranged from local planning board meetings, city council meetings, environmental commission
meetings, and roundtable discussions.

The typical format of the municipal meetings included an introduction to the HMP process, funding
opportunities to implement hazard mitigation projects, and a thorough discussion on the status of the
2015 mitigation actions (ongoing, completed, or withdrawn) and new mitigation actions to add to this
plan update. The Project Team also reviewed municipal capabilities, critical facilities, and the status
of each town’s Repetitive Loss and Severe Repetitive Loss properties, if applicable. The following list
below captures the date of each municipal meeting. Material from all meetings is organized in
Appendix Volume | - Jurisdiction of this report.
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April 22, 2019, Keyport Borough

May 1, 2019, Bradley Beach Borough
May 1, 2019, Highlands Borough

May 2, 2019, Allenhurst Borough

May 6, 2019, Neptune City Borough
May 6, 2019, Neptune Township

May 7, 2019, Farmingdale Borough
May 8, 2019, Manasquan Borough
May 8, 2019, Howell Township

May 9, 2019, Brielle Borough

May 9, 2019, Oceanport Borough

May 13, 2019, Fair Haven Borough
May 13, 2019, Red Bank Borough

May 14, 2019, Allentown Borough

May 15, 2019, Wall Township

May 20, 2019, Eatontown Borough
May 22, 2019, Atlantic Highlands Borough
May 23, 2019, Freehold Township

May 29, 2019, Long Branch City

May 30, 2019, Rumson Borough

June 6, 2019, Avon-by-the-Sea Borough
June 6, 2019, Marlboro Township

June 11, 2019, Colts Neck Township
June 11, 2019, Tinton Falls Borough
June 12, 2019, Belmar Borough

June 12, 2019, Lake Como Borough
June 12, 2019, Deal Borough

June 12, 2019, Loch Arbour Village
June 12, 2019, Interlaken Borough
June 13, 2019, Middletown Township
June 13, 2019, Union Beach Borough
June 17, 2019, Township of Upper Freehold
June 18, 2019, Township of Manalapan

June 18, 2019, Ocean Township

June 18, 2019, Shrewsbury Borough
June 19, 2019, Freehold Borough

June 19, 2019, Millstone Township

June 19, 2019, Roosevelt Borough

June 20, 2019, Asbury Park City

June 20, 2019, Keansburg Borough
June 24, 2019, Shrewsbury Township
June 24, 2019, Spring Lake Borough
June 25, 2019, Monmouth Beach Borough
June 26, 2019, Sea Girt Borough

June 26, 2019, Spring Lake Heights
Borough

June 27, 2019, Hazlet Township

June 27, 2019, Sea Bright Borough

July 2, 2019, Little Silver Borough

July 2, 2019, Matawan Borough

July 2, 2019, West Long Branch Borough
July 9, 2019, Englishtown Borough

July 9, 2019, Holmdel Township

July 10, 2019, Aberdeen Township

July 25, 2019, Monmouth County
February 14, 2020, Monmouth County
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Draft Plan Review:
e The Draft HMP was submitted to the County and its 53 municipalities in September 2019
before posting the draft plan on the project website with a press release to the public, major
employers, adjacent counties, and regional stakeholders for their review and comments.

e As part of the Quarterly Monmouth County CRS Users Group meetings, Monmouth County
hosted a regional meeting with adjacent counties in July 2019. During this meeting, the County
updated the attendees of the Monmouth County HMP update and provided a chance for their
feedback.

3.4 PUBLIC & STAKEHOLDER PARTICIPATION

As described in 3.1 Process and Participation Summary, planning participation began with a diverse
Steering Committee meeting in December 2018, and concluded at the time of final plan submission to
FEMA. The public project website, which was created at the beginning of the planning process, was a
helpful tool in encouraging public and stakeholder participation. The website explained the HMP
process, housed the draft plan, and encouraged participation in the plan development through posting
comments to the Project Team. All the meeting documents created for the municipal meetings were
also posted on the website to increase public awareness of the hazard mitigation planning process
and potential funding sources.

In addition to the project website, the County posted the draft HMP on the Planning Division’s website
and the hazard mitigation website with a link to the project website, directing the public to review the
draft plan and send their comments to the Project Team. The County also released the plan through
the regional stakeholder and local participant contact list and delayed submitting the plan to FEMA for
over two months in order to gain stakeholder feedback after major revisions were made based on
NJOEM'’s plan review. Although the County conducted extensive outreach, a majority of the comments
came from Monmouth municipalities, with one comment from the public-at-large, which is in the
Appendix G. Public Comments. The County addressed all comments received throughout the planning
process and they were incorporated into the plan prior to final submission to FEMA.

Prior to meeting with each municipality, the Project Team encouraged local municipalities to invite a
variety of participants to their local meeting, including, but not limited to, representation from the
general public, municipality utility authorities, regional planning agencies, watershed associations,
educational institutions, adjacent counties, and a variety of local officials (engineers, certified
floodplain managers, CRS coordinators, local administration, etc.). The message throughout the
planning process was to gather people with the local knowledge of current and future risk, existing
capabilities and mechanisms, and the status of mitigation actions/the needs of future mitigation
projects in order to make Monmouth County more resilient to future hazard events.

3.5 MULTI-JURISDICTIONAL PLANNING

The Monmouth County HMP was developed using a multi-jurisdictional approach to include all
municipalities within Monmouth County. All jurisdictions are required to participate in the multi-
jurisdictional planning process in order to have their own plan to be eligible for FEMA funding after a
disaster. Local municipalities also have the legal authority to enforce compliance with land use
planning and development issues.

Municipal input was the most structured, since a multi-jurisdictional plan is directed by municipal and
county involvement. The seven tools listed below were distributed via email prior to each municipal
meeting, distributed as hard copies during the local meetings, and posted to the project website in an
effort to engage local municipalities, stakeholders, and the general public in this HMP update. The
municipal maps, capability assessment, mitigation action worksheets, critical facility maps, and
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Repetitive Loss (RL)/Severe Repetitive Loss (SRL) maps are located in Appendix Volume | —
Jurisdictional Information. Due to the sensitivity of the information on both the critical facility and
RL/SRL maps and lists, those maps are not available in this version of the plan.

After each municipal meeting, the Project Team scanned the sign-in sheet, wrote meeting minutes,
and updated previous HMP plan documents including the capability assessment, mitigation strategy,
critical facility list, and RL/SRL lists, based on each municipal discussion. The Project Team returned
the updated documents to each municipal point of contact to review and revise, which eventually were
returned to the Project Team and placed in the municipal appendix. Coordination between the Project
Team and local officials continued for over a year, ending only when the County submitted the final
draft to FEMA.

Monmouth County HMP Goals and Hazards: Helps communities understand the HMP goals for
both the Monmouth County HMP update and the State HMP update and the hazards profiled in this
plan update compared to the 2015 update.

Figure 3.5-2 Monmouth County HMP Goals and Hazards Document (front and back)
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Monmouth County HMP Brochure: Helps communities start brainstorming mitigation strategies that
they want to address in plan by providing hazard mitigation funding assistance programs, the State’s
approach to repetitive loss, innovative mitigation ideas, and FEMA'’s resources to mitigate hazards.




Figure 3.5-3 Monmouth County HMP Brochure (front and back)
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Municipal Maps: Visually displays flood hazard risk and vulnerability on a series of maps at the
municipal level:

1. Base map depicting local land use;
2. FEMA'’s Special Flood Hazard Areas (SFHA);
3. National Oceanic and Atmospheric Administration’s (NOAA) Sea Level Rise (SLR) data at 1
FT SRL (2050) and 3 FT SRL (2100);
4. Water Levels above Current Mean Higher High Water (MHHW) at 3 FT, 7 FT, and 12 FT
inundation;
5. Critical facilities overlaying FEMA’s SFHA,;
6. Repetitive Loss (RL) properties and Severe Repetitive Loss (SRL) properties overlaying
FEMA’s SFHA.
The municipal maps for each municipality are available in the Appendix V.l — Jurisdictions. Due to the
sensitivity of the information on both the critical facility and RL/SRL maps, those maps are not available
in this version of the plan.

Figure 3.5 -4 Municipal Map Depicting Flood Vulnerability
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Capability Assessment: Collects information on local planning, regulatory, administrative, technical,
fiscal, political, and resiliency capabilities that can be included in the countywide mitigation strategy.
The capability assessment for each municipality is available in the Appendix V.l — Jurisdictions.

Mitigation Action Worksheets: Collects information on completed, ongoing, and new mitigation
actions completed or that want to be completed by each municipality in order to reduce risk in their
community. Each action has its own worksheet with an action name, category, type, description, HMP
goal it addresses, risk reduction, cost estimate, priority, timeline, potential funding source, action




status, and more. The mitigation action list for each municipality is available in the Appendix V.| —
Jurisdictions.

Critical Facilities: Collects information on emergency services, municipal buildings, utilities,
communications, schools, religious institutions, historic properties, and cultural assets, in addition to if
the facility is located in a SFHA. The Project Team asked each town to revise and update the critical
facility list based on their definition of a critical facility. Due to the sensitivity of the information of a
critical facility this list is not available to the public.

Repetitive Loss (RL) and Severe Repetitive Loss (SRL) Properties: Collects information on
properties that are considered a RL or SRL based on the number of claims and total amount paid by
FEMA. As part of this plan update, every municipality that currently has non-mitigated RL or SRL
properties in their jurisdiction must have a mitigation action on how they plan to mitigate those
properties, as required by the State HMP update.

After each municipal meeting, the Project Team scanned the sign-in sheet, wrote meeting minutes,
and updated the previous plan documents including the capability assessment, mitigation actions,
critical facility list, and RL/SRL lists based on each municipal discussion. The Project Team returned
the updated documents to each town’s point of contact to review and revise and send back to the team
where the updated documents were placed in the appendix of this plan.

The stakeholders listed in Table 3.4-1 Municipal Meeting Participation, by Jurisdiction actively
participated in the planning process through attendance at meetings, completion of assessment
surveys, and/or submission of comments. Participants representing multiple jurisdictions are listed
more than once. This list is not exhaustive in that it does not include members from the public that
may have commented during public portions of meetings.

Table 3.5 - 1 Municipal Meeting Participation, by Jurisdiction

Jurisdiction First Name Last Name
Aberdeen Joe Barris Monmouth County Assistant Director of Planning
Township Rick Derechailo OEM Coordinator/Chief of Police
Maxine Rescorl Deputy Clerk
Allenhurst Donna Campagna Administrator
Borough Matthew Mariano Engineer
Michael McGlennon Monmouth County Deputy OEM Coordinator
Michael Schneider Police Chief
Angela Anthony Councilwoman
Michael Drennan Councilman
John Elder Councilman
Thomas Fritts Council President
Laurie Gavin Municipal Clerk
Robert Schmitt Councilman
Robert Stovinsky Councilman
Greg Westfall Mayor
Asbury Park City Joe Barris Monmouth County Assistant Director of Planning
William McClare Superintendent of DPW
Robert Bianchini Deputy Director DPW
Michael Capabianco City Manager
Garrett Giberson OEM Coordinator
Kevin Keddy Fire Chief
Michael Manzella Director of Transportation
Atlantic Highlands | Adam Hubeny Administrator/OEM
Borough Joe Barris Monmouth County Assistant Director of Planning
Michael Oppegaard Monmouth County OEM Coordinator
Avon-by-the-Sea Ken Child OEM Coordinator
Borough Scott Hauseit Deputy Coordinator

% MONMOUTH COUNTY, NEW JERSEY

MULTI-JURISDICTIONAL HAZARD MITIGATION PLAN

45



Jurisdiction First Name Last Name
Kerry McGuigan Administrator
Belmar Borough Patricia Fagan Deputy Treasurer
Edward Kirschenbaum Administrator
April Claudio Clerk
Bradley Beach George Bachar OEM Coordinator
Borough Kelly Barrett Borough Administrator/Clerk
Biagio Cofone Superintendent of DPW
Leonard Guida Chief of Police
Gail Krzyzczuk CFO
Terry Wright OEM Coordinator
Brielle Borough Elissa Commins Zoning Officer
Michael Mechler Lieutenant
Thomas Nicol Mayor
Thomas Nolan Administrator
Gary Olsen Chief of Police
Tim Shaak Councilman
Colts Neck Louis Bader Director of DPW
Township Mike Burke OEM Coordinator
Kathleen Capristo Township Administrator
Tom Frank Health Officer
Thom Hennessy Director of Recreation & Parks
Paul Santucci Chief of Police
Deal/Loch Stephen Carasia Borough Clerk/Administrator
Arbour/Interlaken James Foley Superintendent of Beaches
Matthew Meriano Engineer
Ronen Neuman Chief of Police
Lori Reibrich Administrator/Clerk
Matthew Sharin OEM Coordinator
Marilyn Simons Village Clerk
Eatontown Spencer Carpenter Director of Public Works
Borough Edward Herrman Borough Engineer
Patricia Kelly Fire/First Aid Liaison/Council President
William Lucia Chief of Police
William Mego OEM Coordinator/Fire Chief
Cherron Rountree Borough Administrator
Anthony Talerico Mayor
Rudolph Trask OEM Deputy
Django Wiegers Construction Official
Stuart Wiser VP of Planning & Environmental Services
Englishtown Peter Cooke Chief of Police/OEM
Borough Tom Herits Engineer
Fair Haven Richard Gardella Borough Engineer
Borough Michael McGlennon Monmouth County Deputy OEM Coordinator
Joseph McGovern Chief of Police/ OEM
Farmingdale James Daly Mayor
Borough Corinne DiCorcia Borough Clerk
Robert Lewis Deputy OEM
Michael Romano Council President
Freehold Borough | Robbie Bailey Fire Chief
Joseph Bellina Business Administrator
Sal DeJesus Superintendent
Craig Dispenza Police Chief
Diego Flores Police Sergeant
Joseph Floudas Water/Sewer Superintendent
Nolan Higgins Mayor
Margaret Jahn Health Officer
Sharon Shutzer Councilwoman
Henry Stryker, 111 OEM Coordinator
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Jurisdiction First Name Last Name Title
Michael Sweetman Engineer Aid
Matthew Young Construction Official
Freehold Matthew Bryant Assistant Township Engineer
Township Raymond Piccolini OEM Coordinator
Tim White Township Engineer
Hazlet Township Chris Alcott 2nd Assistant Chief - Fire
Tara Corcoran-Clark Hazlet Township Committeewoman
Thomas Horner OEM Coordinator
James Mckay Town Committee
Philip Meehan Chief of Police
Dennis Pino Administrator
Joseph Sarro Township Chief
Joseph Schroeck 1st Assistant Chief - Fire
Ted Wittke Deputy Chief
Highlands Joe Barris Monmouth County Assistant Director of Planning
Borough Joe Blewitt Fire Chief
Kim Gonzales Borough Administrator
Pat Mason Highlands OEM
Michael McGlennon Monmouth County Deputy OEM Coordinator
David Milmoe Public Works Superintendent
Richard O'Neil Mayor
Doug Rohmeyer Borough Engineer
Bill Siegle Police
Holmdel Township | Frank Allocco Captain PD
Liz Bird Office Assistant
Bonnie Heard Township Engineer
Eric Hernando OEM Coordinator
John Mioduszewski Chief of Police
Fran Mullan Township Engineer
Gerard Paige Grants Manager
Victor Stevens Director of DPW
Emily Trethewey Township Engineer Office
Howell Township Shawn Brennan Deputy Coordinator
Victor Cook OEM Coordinator
Jon Cordell Deputy OEM Coordinator
Alison Gee Admin
Brian Geoghegan Township Manager
Brian Greenfield Deputy Director DPW
Jim Herrman Deputy Manager/Director of Community Development
Matthew Howard Director of Land Use & Planning
Robert Lewis Fire Bureau Chief
Paul Novello Director of Public Works
Paul Orlando Construction Official
Mark Pilecki Captain
John Storrow Police Captain
Justin Yost Deputy Director of Community Development
Keansburg Fran Mullan Township Engineer
Borough Gerard Paige Grants Manager
Ginger Rogan Deputy OEM
Edward Striedl CRS/CFM/Construction Official
Robert Yuro Engineer
Keyport Borough Joe Barris Monmouth County Assistant Director of Planning
Michele Clark Deputy Clerk
Michael Ferm Lieutenant
Stephen Gallo Administrator
Collette Kennedy Mayor
Ken Krohl OEM/FA
James Lawson Deputy OEM Coordinator
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Jurisdiction First Name Last Name Title
Michael Oppegaard Monmouth County OEM Coordinator
Michael Scibetti Assistant Coordinator
Joe Sheridan Councilman
Henry Young Fire Chief
Lake April Claudio Municipal Clerk
Como/Belmar Patricia Fagan Deputy Treasurer
Louise Mekosh Borough Administrator
Edward Rieschenbaum Borough Administrator
Little Silver Gregory Blash Borough Engineer
Borough Kimberly Jungfer Administrator
Francis Salerno OEM Coordinator
Daniel Shaffery Chief of Police
Long Branch City Buzz Baldanza DPW
Susan Catapano-Moore | CFM
Shirley Charles OEM
Stanley Dziuba OEM
George Jackson Business Administrator
Stan Midose Construction Official
Manalapan Tara Lovrich Township Administrator
Township Jim Winckowski Senior Project Manager
Manasquan Frank DiRoma Supervisor, Constr. Code Planning Zoning
Borough Edward Donovan Mayor
Thomas Flarity Administrator
Tom Schofield Deputy Chief Fire Department
Chris Tucker Engineer
Nick Tumminello Captain Police Department
Marlboro Jonathan Capp Administrator
Township Bruce Hall Police Chief/OEM Coordinator
Kevin Kane Director of Community Development
Robert Miller Superintendent of Public Works
Laura Neumann Engineer
Peter Pezzullo OEM Coordinator
Matawan Borough | John Applegate DPW Director
Louis Ferrara Administrator
Middletown Barbara Amodeo OEM Secretary
Township Tara Berson Public Information Officer
Sanyogita Chavan Planning
Floyd Goldstein EMS/First Aid Chief
Lory Hubbard Assistant Director, Public Works
Joe Kachinsky Building Dept.& Floodplain Manager
Colleen Lapp Chief Financial Officer
Ted Maloney Twp. Engineer & Director of Public Works
Lynn Mattei Purchasing Director
Tony Mercantante Township Administrator
Tony Perry mayor
Maureen Raisch Mayor’s Assistant
Charlie Rogers OEM Coordinator
Steve Schweizer Fire Chief
Robert Stefanski Deputy Police Chief
Jessie Ticino Assistant Public Information Officer
Jim VanNest OEM Deputy Coordinator/Assistant Twp. Administrator
Craig Weber Police Chief
Vic Wymbs Assistant Director, Public Works
Millstone Kathleen Hart Deputy Municipal Clerk
Township Michael Kuczinski Committee / OEM Coordinator
Fiore Masci Mayor
Matt Shafai Township Engineer
Daniel Specht Public Works Coordinator
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Jurisdiction First Name Last Name
Roger Staib Business Administrator
Monmouth Beach | Joe Chirichello Monmouth Beach Public Works
Borough Don Clare Construction Official
Bonnie Heard Borough Engineer - Engineer Zoning Officer
Sue Howard Mayor
Edward Junquet OEM Deputy Coordinator
Aaron Rock OEM Deputy Coordinator
Emily Trethewey Borough Engineers Office Staff Design
Dana Webb Engineering Support Tech
Judy Wilson Borough Administrator
Neptune City Keith Mitchell Police Captain / OEM Deputy Coordinator
Bryan Russell Borough Administrator
Matt Shafai Engineer
Neptune Mark Balzarano DPW Director
Township Joe Barris Monmouth County Assistant Director of Planning
Michael Bascom OEM Coordinator
Kyle Bascom PIO
Randy Bishop Director
John Bleck Assistant Super
Steve Colombo Operations Director
Michael DiLeo Deputy Coordinator
Bill Doolittle Construction Official
Ed Finley Harbor Master
Vito Gadaleta BA/Cert. Coordinator
Leanne Hoffman Director of Engineering & Planning
Joseph Mauro Director of Operations
Michael McGhee Captain of Police
Michael Oppegaard Coordinator
Steph Oppegaard Human Resources
Sharon Rowe OEM Security
Douglas Rowen Fire Official
Stephen Vetrano Medical Director
Mike Zagury Security/Safety
Ocean Township Greg Blash Township Engineer
Tom Caruso OEM Director
Thomas Crochet Director of Public Works
Ronald Kirk Director of Community Development
Mike Muscillo Township Manager
Michael Sorrentino Police Captain
Oceanport Mauro Baldanza OEM Coordinator
Borough Donna Phelps Administrator
John Johnson Code Enforcement Officer
Bill White Borough Engineer
Red Bank Fred Corcione Construction Official
Borough Cliff Keen Director of Public Utilities
Darren McConnell Chief of Police
Michael McGlennon Monmouth County Deputy OEM Coordinator
Laura Newmann Borough Engineer
Ziad Shehady Administrator
Tommy Welsh Fire Marshal / OEM
Roosevelt Michael Hamilton Councilman
Borough Peggy Malkin Mayor
Robert Masterson OEM CO
Chad Vroman Councilman
Rumson Borough David Marks Borough Engineer
Thomas Rogers Administrator / OEM Clerk
Sea Bright Daniel Chernavsky OEM
Borough Dina Long Mayor
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Jurisdiction First Name Last Name Title
Joseph Verruni Administrator
Sea Girt Borough Lorraine Carafa Administrator
Timothy Harmon OEM Coordinator
Justin Macko Sea Girt OEM
Shrewsbury Erik Anderson Mayor
Borough Jerzy Chojnacki OEM Coordinator
David Cranmer Engineer
Maureen Muttie Clerk / Admin
Ronald Neis Manager DPW
Shrewsbury Edward Nolan Mayor
Township Tom Welsh Fire Marshal / OEM
Spring Lake Brian Dempsey Borough Administrator
Borough Edwin Hale OEM Coordinator
Edward Kerr Police Chief
Spring Lake Chris Campion Coordinator
Heights Borough Janine Gillis Clerk / Administrative Assistant
Joseph May Engineer / DPW Director
John Spalthoff Superintendent
Casey Williams DEP Coordinator
Tinton Falls Tom Neff Borough Engineer
Union Beach Dennis Dayback Borough Engineer CFM
Borough Robert Howard Borough Administrator
John Perrone OEM Coordinator
Albin Wicki Council President
Upper Freehold Sal Fioreno DPW Chief
Township Dianne Kelly Administrator
James Rosenbauer OEM Coordinator
Dana Taylor Assistant Administrator
Wall Township Ken Brown Chief of Police / OEM
Greg Carpino Captain
Jack Gramlich Sargent / OEM APC
Michael Hurden Lieutenant / OEM DC
Joseph Lentini Director of Public Works
George Newberry Deputy Mayor
West Long Branch | Steven Cioffi OEM Coordinator
Borough Stephanie Dollinger Administrator
Fran Mullan Borough Engineer
Gerald Paige Grants Manager
Earl Reed Director of Public Works
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Table 3.5-2 Municipal Participation in HMP Planning Process, by Jurisdiction lists jurisdictional
participation in the HMP, including attendance at the OEM Coordinators meetings and individual
municipal meetings, and coordination on the municipal documents. All 53 municipalities in Monmouth
County participated in this HMP update, thus achieving 100 percent participation.

Table 3.5 - 2 Municipal Participation in HMP Planning Process, by Jurisdiction

Jurisdiction Meetings Updated Worksheets
Steering  Kick- Individual  Capability  Mitigation E;g:ﬁf‘y' RL/SRL

Committee Off Municipal Assessment  Actions List List
Aberdeen Township X X X
Allenhurst Borough X X X X N/A
Allentown Borough X X X X X N/A
Asbury Park City X X X X X X
Atlantic Highlands

X X X X X X X

Borough




Jurisdiction Meetings Updated Worksheets
Critical

Steering Kick- Individual Capability Mitigation RL/SRL
Committee Off Municipal Assessment  Actions

Avon-by-the-Sea Borough
Belmar Borough
Bradley Beach Borough
Brielle Borough
Colts Neck Township
Deal Borough
Eatontown Borough
Englishtown Borough
Fair Haven Borough
Farmingdale Borough
Freehold Borough X
Freehold Township X
Hazlet Township
Highlands Borough
Holmdel Township
Howell Township
Interlaken Borough
Keansburg Borough
Keyport Borough
Lake Como Borough
Little Silver Borough
Loch Arbour Village
Long Branch City X
Manalapan Township
Manasquan Borough X
Marlboro Township
Matawan Borough
Middletown Township
Millstone Township
Monmouth Beach
Borough
Neptune Township
Neptune City Borough
Ocean Township
Oceanport Borough
Red Bank Borough
Roosevelt Borough
Rumson Borough
Sea Bright Borough
Sea Girt Borough
Shrewsbury Borough
Shrewsbury Township
Spring Lake Borough X
Spring Lake Heights
Borough
Tinton Falls Borough
Union Beach Borough
Upper Freehold Township X
Wall Township X
West Long Branch
Borough
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4.0 RISK ASSESMENT

4.1 RISK ASSESSMENT OVERVIEW
4.1.1 IDENTIFICATION OF HAZARDS

Monmouth County is vulnerable to a wide range of natural and human-caused hazards that threaten
life and property. FEMA's current regulations and interim guidance under the Disaster Mitigation Act
of 2000 (DMA 2000) require an evaluation of natural hazards. An evaluation of human-caused hazards
(i.e., technological hazards, terrorism, etc.) is encouraged, though not required, for plan approval.
Since the last Monmouth County HMP, Monmouth County has decided to include the following human-
caused hazards: civil unrest, cyber-attack, economic disruption, pandemic, power failure, and
terrorism.

Both natural and human-based hazards were identified through an extensive process that utilized input
from three key sources: Steering Committee members, the State HMP, and online research. During
the 2018 Steering Committee Kick-off Meeting, the Project Team asked the Steering Committee to
capture changes in the County since 2015 through a hazard identification worksheet (see Figure 4.1-
3 Steering Committee Hazard Identification Worksheet). The Project Team took these responses
by Committee members and reorganized the profiled hazards. Table 4.1 - 1 Hazard Identification
Crosswalk reflects these changes. The research involved in identifying hazards came from prominent
online sources including records of declared disasters and emergencies maintained by FEMA and
NJOEM, the National Oceanic and Atmospheric Administration's (NOAA) National Climatic Data
Center (NCDC) Storm Event Database, and the Spatial Hazard Events and Losses Database for the
United States (SHELDUS) maintained by the Hazards and Vulnerability Research Institute (HVRI) at
the University of South Carolina.

Some of the hazards profiled in this plan are considered to be interrelated (i.e. hurricanes can cause
flooding, storm surge, and tornadoes) and have been combined into general categories. For example,
Hurricane, Tropical Storm, and Nor’easters have been combined to create an umbrella category
that also profiles the secondary hazards of Coastal Erosion, Flood, Storm Surge, Tsunami, and
Wave Action that result from these coastal storms. Additionally, Severe Weather includes the
secondary hazards of Extreme Temperatures, Extreme Wind, Lightning, and Tornado. It should
also be noted that impacts from Climate Change and Sea Level Rise will be addressed in each
applicable hazard.

vy 3 % a‘lf'r -

Figure 4.1-1 Flooding on a King Tide
event on October 13, 2016. Courtesy of
the Borough of Rumson.

Figure 4.1 -2 Nor’easter in the
Borough of Sea Girt
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Figure 4.1 -3 Steering Committee Hazard Identification Worksheet

Multi-Jurisdictional Hazard Mitigation Plan Update INTERNATIONAL

Monmouth County AW T Michael Baker
& o

Hazards to Profile in Hazard Mitigation Plan Update =

Name Organization c

Review this entire handout and check all hazards that apply or should be profiled in the plan update.

Nature-based Hazards included in 2015 Monmouth County HMP:

2015 Monmouth County Include in
HMP Hazards Update (v¥) Comment
Coastal Erosion

Dam Failure

Drought

Earthquake

Extreme Temperatures Previously considered in the 2015 County Plan, but not included

Included in
Extreme Wind Nature-based Hazard Update (V') Comment
Avalanche
Flood
Hailstorm

Hurricane & Tropical Storm

Expansive Soils

Landslide Land Subsidence
Lightning Tsunami
Nor’easter Velcang

Storm Surge
Human-based Hazards Profiled in the State HMP, but not the County HMP.

Tornado Include in

Human-based Hazard Update (V') Comment
Wave Action Animal Disease

Winter Storm Civil Unrest

*Impacts from Climate Change and Se Crop Failire

Cyber Attack

Economic Collapse

Fishing Failure

Hazardous Substances

Nuclear Hazards

Pandemic

Power Failure

Terrorism

Are there additional hazards that should be profiled in the HMP update that are not listed above?

Comment:

MONMOUTH COUNTY, NEW JERSEY
MULTI-JURISDICTIONAL HAZARD MITIGATION PLAN
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Table 4.1 - 1 Hazard ldentification Crosswalk

2015 Hazards Profiled

Coastal Erosion

2020 Hazards Profiled

Natural Hazards

Storm/Nor’easter
Dam Failure Dam Failure
Drought Drought
Earthquake Earthquake

Extreme Temperatures

Combined with Severe Weather

Extreme Wind

Combined with Severe Weather

Flood

Combined with Hurricane/Tropical

Storm/Nor’easter
Hurricane & Tropical Storm Combined ’Wlth Hurricane/Tropical
Storm/Nor’easter
Landslide Landslide
Lightning Combined with Severe Weather
. Combined with Hurricane/Tropical
Nor'easter ;
Storm/Nor’easter
Storm Surge Combined with Hurricane/Tropical
9 Storm/Nor’easter
Tornado Combined with Severe Weather
: Combined with Hurricane/Tropical
Tsunami ,
Storm/Nor’easter
Wave Action Comblned’wrth Hurricane/Tropical
Storm/Nor’easter
Wildfire Wildfire

Winter Storm

Winter Storm

Hurricane/Tropical Storm/Nor’easter

Severe Weather

Human-Based Hazards

Civil Unrest

Cyber Attack

Economic Disruption

Pandemic

Power Failure

Terrorism

Note: Impacts from Climate Change and Sea Level Rise will be addressed in each applicable hazard.
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Once the hazards were identified by the Committee or considered from the State HMP or online
research, the Project Team used an evaluation process to analyze which hazards were considered
significant for the Monmouth County HMP Hazard Risk Assessment. This elevation is documented in
Table 4.1 - 2 Documentation of the Hazard Evaluation Process. For each hazard considered, the
table indicates whether or not the hazard was identified as a significant hazard to be further assessed,
how this determination was made, and why this determination was made. The table works to
summarize not only those hazards that were identified (and why) but also those that were not identified
(and why not). Hazard events not identified for inclusion at this time may be addressed during future
evaluations and updates to the risk assessment if deemed necessary by the Steering Committee. The
table also documents the Planning Team's reassessment of hazard significance during this plan
update as part of its ongoing maintenance of the plan to ensure that it reflects current conditions.

As mentioned in Table 4.1 — 1 Hazard Identification Crosswalk, sea level rise and climate change
is addressed in each applicable hazard section. This HMP update uses the Science and Technical
Advisory Panel (STAP)'s Assessing New Jersey’s Exposure to Sea Level Rise and Coastal Storms:
Report of the New Jersey Climate Adaptation Alliance Science and Technical Advisory Panel (2016).
The STAP likely ranges of sea level rise estimates are consistent with recent guidance proposed by
National Oceanic Atmospheric Administration (NOAA), the United States Army Corps of Engineers
(USACE), and the United States Geological Survey (USGS). Although STAP’s 2019 preliminary report
is underway, at the time of plan update, the most recent STAP is from 2016.

Table 4.1 - 2 Documentation of the Hazard Evaluation Process

Profile
Profile din
Natural Profiled din Secon How was this
Hazards in 2009 First d determinatio Why was this determination made?
Considered Plan Update  Updat n made?
(2015) e
(2020)
e Review of
US Forest
Service
National There is no risk of avalanche events in New
Avalanche Jersey. The United States avalanche hazard is
Center web limited to mountainous western states including
Avalanche N N N site. Alaska, as well as some areas of low risk in New
e Review of England. The topography and climate in
FEMA's Multi- | Monmouth County would not support conditions
Hazard needed for an avalanche to occur.
Identification
and Risk
Assessment
¢ Review of Extreme temperature events are discussed in the
NJ State HMP | State HMP. NCDC and SHELDUS report 88
e Review of extreme temperature events for the County
FEMA's Multi- | (including 73 extreme heat events and 15
Hazard extreme cold events). For these events there are
Identification no recorded property damages but there are
Extreme and Risk several attributed fatalities and injuries. Primary
Temperature Y Y Y Assessment impacts of concern for extreme temperatures
s e Review of include the life-threatening effects of heat stress
NOAA or hypothermia on people, particularly the elderly
National or people in poor physical health. Other
Climatic Data | significant impacts include strains on livestock
Center and agriculture and excessive demands for
(NCDC) electricity during extended heat waves that can
Storm Events | lead to power outages and intentional rolling
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Natural
Hazards
Considered

Profile
Profile din
Profiled din Secon
in 2009 First d
Plan Update Updat

2020

How was this
determinatio
n made?

Why was this determination made?

Database blackouts. Local emergency managers noted
Review of significant concerns regarding extreme
HVRI temperatures including life/safety threats and
SHELDUS infrastructure-related losses, damages and
database expenses.
« Review of Hailstorms are discussed briefly in the State
NJ State HMP HMP under the section on thunderstorms and
« Review of tornadoes. NCDC and SHELDUS report 31
FEMA's Multi- | S€vere hailstorm events (3/4-inch size hail or
Hazard greater) for the County between October 1955
Identification and December 2011. For these events there are
and Risk no recorded property damages, no deaths and
Assessment no injuries. Hail probability data available on the
Revi f NSSL website indicates that the County is at
.Noi\g\eKIVCODC minimal risk to severe weather threats from
St Event damaging hail (at least 2 inches in diameter).
Hailstorm N N N D (3[”2 ven Z NCDC reports only one event in which hail of this
Nat'a asle an magnitude fell in Monmouth County (Neptune
Savlorna Township - July 23, 2003). Monmouth County is
SS ere located in a part of the country with the lowest
L ck))rmst annual number of days with hailstorms (less than
Ssgrl‘:" oryb 2). Damaging hailstorm events in Monmouth
('t ) we County aren't very likely, nor are they likely to be
stte ¢ very intense. There are minimal hazard
* Review o mitigation techniques available to reduce
HVRI hailstorm impacts outside of the emergency
gHE;DUS preparedness procedures and severe weather
atabase warning systems already in place.
e Review of
NJ State HMP
¢ Analysis of Hurricane and tropical storm events are
NOAA discussed in the State HMP. NOAA historical
historical records indicate 36 storm tracks (11 hurricanes,
tropical 25 tropical storms) have come within 75 miles of
cyclone tracks | Monmouth County (22 percent annual
Hurricane e FEMA probability). The 50-year return period peak gust
and Tropical Y Y Y HAZUS-MH for hurricane and tropical storm events in
Storm storm return Monmouth County is between 80 and 92 mph.
periods Recent tropical storm events including Bertha
e Review of (1996), Floyd (1999), Isabel (2003), Hanna
NOAA NCDC , Irene , and sandy ave
(2008), | (2011), and Sandy (2012) h
Storm Events | caused significant wind, flood and coastal
Database and | erosion related damages in Monmouth County.
National
Hurricane
. Lightning events are discussed briefly in the
Rl?g\;;\glg];\w State HMP as part of the thunderstorm hazard,
« Review of and the installation of lightning rods is mentioned
FEMA's Multi- | 252 helpful mitigation action. According to
Lightnin v v v Hazard NOAA data, Monmouth County is located in an
9 9 Identification area of the country that experiences an average
and Risk of 10-30 thunderstorm events and three lightning
Assessment flashes per square kilometer per year. NCDC
Revi f and SHELDUS report 51 lightning events for
* Reviewo Monmouth County. These events have resulted
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Profile
Profile din
Natural Profiled din Secon
Hazards in 2009 First d
Considered Plan Update  Updat

2020

How was this
determinatio
n made?

Why was this determination made?

NOAA NCDC | in arecorded 4 deaths, 11 injuries and more than
Storm Events | $1.5 million in property damage. Local
Database, emergency managers noted significant concerns
NOAA regarding lightning including historical casualties,
lightning property damages and disruption to electrical
statistics, and | power and emergency communications.
National
Severe
Storms
Laboratory
(NSSL) web
site
e Review of
HVRI
SHELDUS
database
Nor'easters are discussed in the State HMP as a
significant hazard of concern for New Jersey
« Review of communities, particularly located along the
shore. Monmouth County has a lengthy history of
NJ State HMP R ? )
Revi f devastating impacts wrought by nor'easters. This
Nor'easter Y Y Y I\I.OA?XII?IVCV:SC includes major damages caused by the effects of
St Event high wind, rain, snow, heavy surf, coastal
ng bven S flooding and severe beach erosion. Monmouth
atabase County's shore is vital to the local economy but
remains highly susceptible to the effects of major
coastal storms, including nor'easters.
e Review of
.Nés\it\?v ';II(VIP Tornado events are discussed in the State HMP.
) .| NCDC and SHELDUS report 9 tornado events in
FEMA's Multi-
the County between August 1952 and December
Hazard :
e . 2011.These events have resulted in no recorded
Identification A I
. deaths/ injuries but have caused $1.5 million in
& Risk Asses. )
. property damage; most from a F2 that struck
Tornado Y Y Y e Review of o
NOAA NCDC Manalapan and Marlboro Townships in May
St Event 2001. NSSL tornado probability data indicate that
D Otmt; veg S | the County is in an area that experiences less
NggLase than one tornado event per year, but life-
. threatening and damaging events do remain very
e Review Of pOSSible
HVRI '
SHELDUS
. Winter storms including snow storms and ice
* Review of storms are discussed in the State HMP. The
NJ State HMP
« Review of State HMP notes that the County averages
FEMA's Multi- between 20 and 25 inches of snowfall per year.
Hazard NCDC and SHELDUS report that Monmouth
Winter Identification County has been affected by 120 snow and ice
Storm Y Y Y and Risk events. These events resulted in no reported
Assessment deaths or injuries in Monmouth County, but are
Revi p associated with more than $2.8 million in
RI Oi\,IAI\eKIVCOD c property damages. According to the Office of
St Event New Jersey State Climatologist, parts of
orm EVeNnts | nvonmouth County experience an average of 2
Database

days per year with daily snowfall of up to four
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e Review of inches. During the winter of 1995-1996, a
HVRI recorded 61-80 inches of snowfall fell across
SHELDUS Monmouth County (highlighted by the Blizzard of
database 1996). The 2003 President's Day Storm resulted
o Office of in more than 20 inches of snow in Monmouth
New Jersey County and caused a high school roof to
State collapse in Wall Township among other
Climatologist damages. Another winter storm on December
web site 26, 2010 set a new single snowstorm record
surpassing the previous record of 20.0 inches
during the President's Day snowstorm of
February 2003.
e Review of
NJ State HMP
e Review of
FEMA's Multi-
Hazard Extreme wind events are discussed in the State
Identification HMP. NCDC and SHELDUS report 267
& Risk significant wind events for the County. These
Assessment events have resulted in recorded estimates of 7
e Review of deaths, 98 injuries and more than $34 million in
NOAA NCDC | property damage. Monmouth County is located
Extreme Storm Events | in a climate region that is highly susceptible to
. Y Y Y Database numerous types of extreme wind events
Wind : . . ;
e Review of including severe thunderstorms, hurricanes,
HVRI tropical storms, nor'easters and severe winter
SHELDUS storms. The maximum 3-second wind gust for
database Monmouth County per ASCE 7-98 is 120 mph.
e Review of The remnants of Superstorm Sandy in October
maximum 3 2012 caused extreme wind damage throughout
second wind Monmouth County.
gust per
ASCE
Standard 7-
98.
Coastal erosion is discussed in the State HMP
e Review of as a hazard of concern for Monmouth County.
NJ State HMP | Historic shoreline data for the County indicate
e Review of erratic long-term shifts between coastal erosion
FEMA's Multi- | and accretion resulting in dynamic shoreline
Hazard change. This change is linked to a variety of
Identification natural factors as well as human activity. The
and Risk most severe coastal erosion hazards for
Assessment Monmouth County are related to rapid, episodic
Coastal v v v e Review of coastal storm events including hurricanes,
Erosion New Jersey tropical storms, and nor'easters. Following such

Department of
Environmenta
| Protection
(NJDEP)
Coastal
Management
Program web
site

an event, areas of the County will be even more
vulnerable to the destructive effects of coastal
erosion, wave action, and coastal flooding. Shore
protection projects are routinely initiated and
funded in Monmouth County through NJDEP and
the U.S. Army Corps of Engineers. These
projects in addition to many other elements of
NJDEP's Coastal Management Program serve to
reduce damages to public and private property
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caused by coastal erosion. The remnants of
Superstorm Sandy in October 2012 caused
catastrophic damage in Monmouth County.

Dam Failure is discussed in the State HMP as a
hazard of concern for Monmouth County

e Review of (classified under "man-made disasters"). New

NJDEP Jersey has seen property damages as a result of

Bureau of small dam failures (including damage or loss of

Dam Safety bridges, roads and buildings), but has not

and Flood experienced a catastrophic dam failure to date.

Control web According to the National Inventory of Dams,

site. three major dams classified as high hazard

e Review of (defined as "where failure or mis-operation will

U.S. Army probably cause loss of human life") are located

Corps of in Monmouth County but are not associated with

Engineers any recorded dam failure events. Some local
Dam Failure Y Y Y National emergency managers noted concerns regarding

Inventory of the potential failure of earthen dams and other

Dams dam structures that need repair or replacement.

database

e Review of

Stanford

University's

National

Performance

of Dams

Program web

site

e Review of The flood hazard is thoroughly discussed in the

NJ State HMP | State HMP and indicates that it is the most

¢ Review of common natural hazard in New Jersey. More

NOAA NCDC | than half of all federal disaster declarations for

Storm Events | Monmouth County have involved flooding.

Database According to NCDC, over 125 recorded flood

e Review of events (coastal flood, flash flood, and flood) have

HVRI occurred in Monmouth County since 1996.

SHELDUS These events have resulted in two reported

Flood Y Y Y database injuries and an estimated $10 billion in property

e Review of damages. The remnants of Superstorm Sandy in

EEMA's NFIP | October 2012 caused catastrophic damage in

Community Monmouth County. Nearly 10% of Monmouth

Status Book County is located in the identified 100-year

and CRS floodplain including riverine and coastal flood

o Review of hazard areas. Nearly all municipalities participate

FEMA in the NFIP and 16 participate in CRS, as of

Preliminary August 2019.

2013 flood
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maps for
Monmouth
County
Storm surge is discussed in the State HMP
« Review of und(_er the flood hazard and tropical storm an_d
NJ State HMP hurricane (and nor'easter) hazard, and highlights
) f Monmouth County as pelng at risk to the forces
LF;e\;'\?VmV 0 of storm surge. According to SLOSH model data
Storm Surge Y Y Y C.or. S of y the majority of Monmouth County's municipalities
En Fi)neers are at risk to storm surge, and particularly those
SL%SH areas located within three to five miles of the
shore. The remnants of Superstorm Sandy in
model data October 2012 caused catastrophic damage in
Monmouth County.
e Review of Wave action is identified as a hazard of concern
NJ State HMP | for Monmouth County in the State HMP. NCDC
e Review of and SHELDUS report that the County has been
NOAA NCDC | affected by 93 coastal flooding and heavy surf
Storm Events | events (including rip currents). These incidents
Database resulted in a reported total of 19 deaths and 22
o Review of injuries in the County and caused an estimated
Wave Action Y Y Y HVRI $1 million in property damages. According to Q3
SHELDUS flood data, 26 municipalities in Monmouth
database County include coastal flood hazard areas with
e Review of storm-induced velocity wave action.
FEMA Q3
flood data for
Monmouth
County
e Review of Drought is discussed in the State HMP but
NJ State HMP | indicates that the County is among the least
e Review of affected areas by drought because of massive
NJDEP groundwater supplies, and low development
Drought densities. According to the Palmer Drought
Information Severity Index, New Jersey has experienced
web site severe or extreme drought conditions less than
e Review of five percent of the time between 1895 and 1995.
Drought Y Y Y National However less severe, short-term droughts are a
Drought more frequent occurrence and can have serious
Mitigation implications for local water supply and the
Center web agricultural sector of some areas. Some local
site and emergency managers noted concerns over
Palmer recent drought conditions that resulted in local
Drought water restrictions and drought emergency
Severity Index | declarations.
e Review of Earthquake events are discussed in the State
NJ State HMP | HMP. Earthquakes have occurred in and around
e USGS the State in the past; according to the NJGS
Earthquake seven earthquakes had their epicenter in
Earthquake Y Y Y Hazards Monmouth County. According to USGS seismic
Program web | hazard maps, the peak ground acceleration
site (PGA) with a 10% probability of exceedance in
e Review of 50 years for Monmouth County is between 4%g
New Jersey and 5%g. FEMA recommends that earthquakes
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Mines of New
Jersey

Geological be further evaluated for mitigation purposes in
Survey web areas with a PGA of 3%g or more. Historical
site earthquake events have caused documented
damages in Monmouth County. Data provided by
NJGS suggest that New Jersey is overdue for a
moderate, damaging earthquake.
e Review of Expansive soils are not identified in the State
NJ State HMP | HMP. According to FEMA and USDA sources,
e Review of Monmouth County is located in an area that has
FEMA's Multi- | a "slight to moderate" clay swelling potential.
Hazard According to USDOT FHA Report No. FHWA-
Identification RD-76-82, Monmouth County lies in an area
and Risk mapped as generally of low expansive character
Assessment and/or low frequency of occurrence. The NRCS
e Review of Freehold Service Center confirms that the
USDA Soil potential for expansive soils in Monmouth County
Conservation | is slight to moderate, with more moderate
Expansive N N N Service's Soil | potential in the western, less developed portions
Soils Survey for of the County where more clay soils exist. New
Monmouth Jersey has adopted the International Building
County (1989) Code of 2000, in which Chapter 18 includes
e Review of provisions for building on expansive soils
USDA Natural | (through either design, removal or stabilization)
Resources so that new construction will be protected.
Conservation
Service
(NRCS) Sall
Survey
Geographic
Database
e Review of The State HMP delineates certain areas that are
NJ State HMP | susceptible to land subsidence hazards in New
¢ Review of Jersey; however, none of these areas are
New Jersey located in the County. The plan identifies no
Geological areas of mapped known sinkholes in the County.
N N N Survey digital | Monmouth County's lack of carbonate rock
Land GIS layers of terrain does not favor naturally occurring land
Subsidence Bedrock subsidence or sinkholes. Further, there are no
Geology and | abandoned mines located in the County that
Abandoned could be prone to collapse.
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Landslide events are discussed in the State
HMP, with particular attention focused on the
coastal area land-sliding (or slumping) in natural
bluff areas of Monmouth County. USGS
landslide hazard maps indicate "high landslide
incidence" (more than 15% of the area is
involved in land-sliding) for areas located in nine
municipalities in northeast Monmouth County.
Data provided by NJGS indicate nine recorded
landslide events in Monmouth County, including

Landslide % % v Hazard Map | five that resulted in documented property
¢ Review of damage.
New Jersey
Geological
Survey GIS
database of
historic
landslides in
New Jersey
e Review of Tsunamis are discussed in the State HMP. The
NJ State HMP | plan states that the return period for a mid-
e Review of Atlantic tsunami is 1 in every 36 years; however,
FEMA's Multi- | this includes small scale events with waves of
Hazard less than 0.5 meters. No record exists of a
Identification catastrophic Atlantic basin tsunami impacting the
and Risk mid-Atlantic coast of the United States. The plan
Assessment estimates that there is a probability of 0.3% in
e Review of any given year for a tsunami of great than one
FEMA "How- | meter to occur. Tsunami inundation zone maps
Tsunami N N Y to" mitigation are not available for communities located along
planning the U.S. East Coast. FEMA mitigation planning
guidance guidance suggests that locations along the U.S.
(Publication East Coast have a relatively low tsunami risk and
386-2, need not conduct a tsunami risk assessment at
"Understandin | this time.
g Your Risks -
Identifying
Hazards and
Estimating
Losses)
Volcanoes are not located anywhere near
« Review of Monmouth County.
NJ State HMP
e Review of
Volcano N N N USGS
Volcano
Hazards

Program web
site
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Wildfires are discussed in the State HMP as a
significant hazard of concern, particularly with
regard to the Pine Barrens in south and central
portions of the state. According to New Jersey
Forest Fire Service records, Monmouth County

I
Commissions
(ANJEC)
Environmenta
| Manual for
Municipal
Officials:
Second
Edition

RI?(;\:;\(;V I?J\/IP experienced 512 wi_Idf_ire ﬁnci_dents that burned
« Review of 353 acres. The statistics indicate an average of
NOAA NCDC 51 Wllane events per year, but al_so that most
Storm Events are quickly supp_ressed. NCDC historical records
Wildfire v v v Database |nd|ca_te some minor property damage N
. associated with wildfire has occurred within
* Review of Monmouth County. According to the New Jersey
New Jersey Forest Fire Service Wildfire Hazard Assessment
Fore_st Fire (Draft 2004), portions of Monmouth County have
S_erwce web been mapped as high hazard and extreme
site hazard. There is a high probability of future
wildfire occurrences in Monmouth County.
Wildfire hazard risks will increase as
development and population increase within
forested areas.
e Review of According to NJDEP’s 2015 Radon Tier
NJDEP’s Assignment Report, 12 municipalities (Allentown
2015 Radon Borough, Colts Neck Township, Freehold
Tier Borough, Freehold Township, Holmdel
Assignment Township, Little Silver Borough, Marlboro
Report Township, Millstone Township, Roosevelt
e Review of Borough, Shrewsbury Borough, Shrewsbury
Association of | Township, and Upper Freehold) are Tier |
New Jersey communities with High Radon Potential. These
Radon N N N Environmenta | 12 communities make up less than one quarter

(23%) of the municipalities in Monmouth County.
It is the duty of a municipality to inform the public
about radon testing. Further, all new public
facilities and new residential construction must
install passive radon reductions system in high-
risk areas for radon (N.J.S.A. 26:2D-73);
however, property owners are responsible for
testing their properties for radon and for radon
remediation.

When assessing risk associated with potential hazard occurrences, it is important to determine the
probability and frequency of, and severity/vulnerability to, the hazard. By doing so, the Monmouth
County HMP can target and concentrate on hazards that are more likely to occur, cause the most
harm, require the most attention, and/or are most easily or cost-effectively mitigated. The probability
of future events is the chance or likelihood that a hazard will occur in any given year. For instance, a
flood event that has at least a 1 in 100 (or 1%) chance of occurring in any given year is known as a
100-year flood event, and the area that could potentially be flooded by such an event is known as the
100-year floodplain. The expected average frequency of such a flood would be once every 100 years.
The severity/vulnerability to a specific hazard is the estimate of potential damage or impact that a
particular hazard event may have on a designated community. Table 4.1-3 FEMA Major Disaster
Declarations in Monmouth County displays emergency and disaster declarations in Monmouth
County since 1965. There have 18 D
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o
Table 4.1 - 3 FEMA Major Disaster Declarations in Monmouth Count =
FEMA Disaster No. Disaster Date Type of Disaster :U
DR205 August 1965 Water shortage —
DR310 September 1971 Heavy rains, flooding U')
DR519 August 1976 Severe storms, high winds, flooding x
DR528 February 1977 Ice conditions
EM3083 October 1980 Water shortage >
DR701 April 1984 Coastal storms, flooding
DR749 October 1985 Hurricane Gloria m
DR936 March 1992 Coastal storm (Up)
DR519 August 1976 Severe storms, high winds, flooding m
DR528 February 1977 Ice conditions
EM3083 October 1980 Water shortage m
DR701 April 1984 Coastal storms, flooding m
DR749 October 1985 Hurricane Gloria
DR936 March 1992 Coastal storm Z
DR973 December 1992 Coastal storm m
EM3106 March 1993 Severe blizzard Z
DR1088 January 1996 Snow, blizzard
EM3148 September 1999 Hurricane Floyd _l
EM3156 November 2000 Virus threat
EM3169 September 2001 Terrorist attack emergency declaration
EM3181 March 2003 Snowstorm
EM3257 September 2005 Hurricane Katrina evacuation
DR1897 April 2, 2010 Severe Storms and Flooding
DR1954 February 4, 2011 Severe Winter Storm and Snowstorm
EM3332 August 2011 Hurricane Irene
DR4086 October — November 2012 Hurricane Sandy
EM3354 October — November 2012 Hurricane Sandy
DR4264 March 14, 2016 Severe Winter Storm and Snowstorm

SOURCE: FEMA, 2020

4.1.2 HAZARD PROFILE

This section includes detailed profiles for each of the hazards identified in the previous section.
Each hazard profile includes a general description of the hazard, its location, its extent
(magnitude or severity), notable historical occurrences and the probability of future occurrences.
Profiles also include specific items noted by members of the Planning Committee as it relates to
unique historical or anecdotal hazard information for Monmouth County or a particular municipal
jurisdiction.

Table 4.1 — 4 Summary of Identified Hazard Events in Monmouth County lists each significant
hazard for Monmouth County and identifies whether or not it has been determined to be a specific
hazard of concern for each of the 54 jurisdictions (the County and each of its 53 municipalities)
based on best available data and local information provided by the Planning Committee (+ = hazard
of concern).




Table 4.1 - 4 Summary of Identified Hazard Events in Monmouth Count

Natural-based Hazards

Hurricane/ Tropical Storm/
Nor'easter

Severe Weather

(7] c § © o
g B o E . o ¢ s 8 =2 s O
5 = 2 22 . E2s g8 0F 3 3¢
Jurisdiction = % = S ? a > S o o e £ E
I 5 t£ &€ $ Eg 38 5484
() = T S =} o [ [ 7]
2 X T g < 5 =2 8
LU ~ O
Aberdeen, Township of . .
Allenhurst, Borough of . . . . . . o | . . . . N I I
Allentown, Borough of . . . . . . . N I O I
Asbury Park, City of . N . o o o o o . o . o o o .
Atlantic Highlands, Borough of | « | - . . . . o | . . . . . R
Avon-By-The-Sea, Borough of | - . . . . . o | . . . . o | o | o
Belmar, Borough of . . . . . . . . . . . . . . .
Bradley Beach, Borough of . . . . . . o | . . . . . I
Brielle, Borough of . . . . . . . . . . . . . . .
Colts Neck, Township of . . . . . . . . . . . .
Deal, Borough of . . . . . . . . . . . . . . .
Eatontown, Borough of . . . . . . o | o . N N
Englishtown, Borough of . . . . . . . N
Fair Haven, Borough of o | - . . . . o | o . . . . o | o |
Farmingdale, Borough of . . . . . . . . . . .
Freehold, Borough of . . . . . . . . . .
Freehold, Township of . . . . . . . N S I O
Hazlet, Township of . . . . . . o | . I
Highlands, Borough of . . . . . . . . . . . . . . .
Holmdel, Township of . . . . . . . . . . . .
Howell, Township of . . . . . . o | R
Interlaken, Borough of o | - . . . . o | o . o | o | o
Keansburg, Borough of . . . . . . o | . . . . A I
Keyport, Borough of . . . . . . . . . . . . . . .
Lake Como, Borough of . . . . . . . . . . . .
Little Silver, Borough of . . . . . . o | o . . . e | o | o
Loch Arbour, Village of . . . . . . o | o . . . . N B
Long Branch, City of . . . . . . . . . . . . . . .
Manalapan, Township of . . . . . . . . . . . .
Manasquan, Borough of . . . . . . o | . . . . o | o] o
Marlboro, Township of . . . . . . . . N I
Matawan, Borough of . . . . . . o | o N P I I
Middletown, Township of L . . . e | el e e e e e o]
Millstone, Township of . . . . . . . . . . . .
Monmouth Beach, Borough of | . . . . . o | . . . . . e | o | o
Neptune City, Borough of o | - . . . . o | o . . . . o | o | o
Neptune, Township of . . . . . . . . . . . . . . . .
Ocean, Township of o | - . . . . o | o . o | o |
Oceanport, Borough of . . . . . . K . . . . o[ o]
Red Bank, Borough of . N . o o o o o . o . N N N .
Roosevelt, Borough of . . . . . . . . N I I
Rumson, BorOugh of . . . . . . . . . . . . . . .
Sea Bright, Borough of . . . . . . o | . . . . . e | o | o
Sea Girt, Borough of . . . . . . . . . . . . . . .
Shrewsbury, Borough of . . . . . . o | . N I
Shrewsbury, Township of . . . . . . . . N I I
Spring Lake, Borough of e | - . . . . o | o . . . . o | o | o
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Natural-based Hazards

Hurricane/ Tropical Storm/
Nor'easter

Severe Weather
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Lightning
Hurricane &
Tropical Storm
Nor'easter
Storm Surge
Wave Action
Tsunami
Winter Storm
Dam Failure
Earthquake

Extreme Temps
Extreme Wind
Coastal Erosion

Spring Lake Heights, Borough | | . . . . . . . T,
of

Tinton Falls, Borough of o | - . . . . o | . el o o]

Union Beach, Borough of e |- . . . . o | o . . . . R

Upper Freehold, Township of . . . . . . . o | o | o | o | o

Wall, Township of . . . . . . . . . . . . . . . .

West Long Branch, Borough of | . . . . . . . . . . .

Human-based Hazards

Civil Cyber Economic Pandemic Power Terrorism
Jurisdiction Unrest Attack Disruption Failure

Aberdeen, Township of
Allenhurst, Borough of . . . . R R
Allentown, Borough of . . . . . .
Asbury Park, City of . . . . . R
Atlantic Highlands, Borough of . . . . . R
Avon-By-The-Sea, Borough of . . . . R R
Belmar, Borough of . . . . . .
Bradley Beach, Borough of . . . . . .
Brielle, Borough of . . . . . .
Colts Neck, Township of . . . . . .
Deal, Borough of . . . B . .
Eatontown, Borough of . . . . R R
Englishtown, Borough of . . . . R R
Fair Haven, Borough of . . . . . .
Farmingdale, Borough of . . . . . R
Freehold, Borough of . . . . . .
Freehold, Township of . . . . . .
Hazlet, Township of . . . B . .
Highlands, Borough of . . . . R R
Holmdel, Township of . . . . . .
Howell, Township of . . . . . .
Interlaken, Borough of . . . . . R
Keansburg, Borough of . . . . . .
Keyport, Borough of . . . o R R
Lake Como, Borough of . . . . R R
Little Silver, Borough of . . . . R R
Loch Arbour, Village of . . . . . .
Long Branch, City of . . . . R R
Manalapan, Township of . . . . . .
Manasquan, Borough of . . . . . .
Marlboro, Township of . . . B . .
Matawan, Borough of . . . B . .
Middletown, Township of . . . . R R
Millstone, Township of . . . . . .




Human-based Hazards

D Civil Cyber E_conomic Pandemic Po_wer Terrorism
Jurisdiction Unrest Attack Disruption Failure
Monmouth Beach, Borough of o o o . o R
Neptune City, Borough of . . . . . R
Neptune, Township of . . . . R R
Ocean, Township of . . . . . .
Oceanport, Borough of . . . . . .
Red Bank, Borough of . . . . . R
Roosevelt, Borough of . . . . B B
Rumson, Borough of . . . o R R
Sea Bright, Borough of . . . . . .
Sea Girt, Borough of . . . . R R
Shrewsbury, Borough of . . . . . .
Shrewsbury, Township of . . . . . R
Spring Lake, Borough of . . . . R R
Spring Lake Hts., Borough of . . . . . R
Tinton Falls, Borough of . . . . . .
Union Beach, Borough of . . . . R R
Upper Freehold, Township of . . . . R R
Wall, Township of . . . . . .
West Long Branch, Borough . . . . . .
of

4.1.3 IDENTIFICATION AND CHARACTERIZATION OF ASSETS IN HAZARD
AREAS

An inventory of Monmouth County's georeferenced assets (identified assets with specific,
identified locations) was created in order to identify and characterize property and persons
potentially at risk to the identified hazards. By understanding the type and number of assets that
exist and where they are located in relation to known hazard areas, the relative risk and
vulnerability for such assets can be assessed. Under this assessment, three categories of
assets were created and then further assessed through geographic information systems (GIS)
analysis. The three categories of assets include:

e Critical Facilities: Includes emergency operations centers (EOCs), fire stations, police stations
and hospitals. Schools that serve as Red Cross shelters are not included in this category but
are addressed separately under "other critical facilities.” Data for fire stations, police stations
and hospitals were provided by Monmouth County; and EOC data was obtained from HAZUS-
MH®. HAZUS defines EOCs as municipal government disaster operation and communication
centers deemed (for design) to be vital in emergencies; they are dedicated facilities used for
emergency operations, separately and distinctly from hospitals, fire stations, police stations,
etc. These also include schools (including those used as Red Cross Shelters), childcare
facilities and senior care facilities according to data provided by Monmouth County. Additional
childcare facilities as well as private schools were obtained from HAZUS-MH and NJGIN.
These are non-emergency facilities but still provide critical services and functions for
vulnerable sectors of the population.

o Critical Infrastructure and Ultilities: Includes airports, ferry ports, potable water treatment
facilities, wastewater treatment facilities and municipal public works buildings. Data for ferry
ports, airports and municipal public works buildings was provided by Monmouth County, and
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data for potable water treatment facilities and wastewater treatment facilities was obtained
from HAZUS-MH.

e Historic and Cultural Resources: Includes those historic properties and sites that are included
in the New Jersey or National Registers of Historic Places, those that have been determined
eligible for inclusion through Federal or state processes as administered by the New Jersey
Historic Preservation Office, and some locally significant sites.

The remainder of this section provides a more detailed breakdown, by jurisdiction, of georeferenced
assets that have been identified for inclusion in the Monmouth County HMP Vulnerability Assessment.
Information on Monmouth County’s population can be found in the Section 2.0 Community Profile &
Asset Inventory.

Improved Property
There is an estimated $63.5 billion in improved property value throughout Monmouth County. Table

4.1-5 Improved by Jurisdiction lists the total number and percentage of improved parcels as well
the total assessed value of their improvements by jurisdiction based on data from the 2018 statewide
Parcels and MOD-IV Composite available through NJGIN.

Table 4.1 - 5 Improved Property by Jurisdiction
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Total Number of Percent of
Jurisdiction Number of Improved Improved i) st e
of Improvements
Parcels Parcels Parcels
Aberdeen, Township of 6,810 6,240 92% $1,074,509,800
Allenhurst, Borough of 343 332 97% $217,949,000
Allentown, Borough of 691 648 94% $127,734,200
Asbury Park, City of 4,580 3,894 85% $1,267,473,400
Atlantic Highlands, Borough of 1,696 1,563 92% $364,693,600
Avon-By-The-Sea, Borough of 919 902 98% $266,879,900
Belmar, Borough of 2,635 2,543 97% $553,347,900
Bradley Beach, Borough of 2,166 2,077 96% $462,112,100
Brielle, Borough of 1,969 1,893 96% $669,338,900
Colts Neck, Township of 1,909 1,647 86% $927,454,500
Deal, Borough of 935 873 93% $822,100,400
Eatontown, Borough of 3,629 3,375 93% $1,314,725,700
Englishtown, Borough of 694 661 95% $158,314,100
Fair Haven, Borough of 2,110 2,059 98% $785,619,700
Farmingdale, Borough of 421 403 96% $109,883,900
Freehold, Borough of 3,233 3,116 96% $771,202,500
Freehold, Township of 12,808 11,823 92% $4,433,974,800
Hazlet, Township of 6,853 6,579 96% $1,215,098,000
Highlands, Borough of 2,468 2,250 91% $342,874,400
Holmdel, Township of 4,631 4,376 94% $2,104,382,100
Howell, Township of 23,292 17,315 74% $4,204,216,400
Interlaken, Borough of 428 399 93% $125,000,500
Keansburg, Borough of 3,353 3,124 93% $343,826,000
Keyport, Borough of 2,207 2,083 94% $434,885,600
Lake Como, Borough of 930 893 96% $140,566,300
Little Silver, Borough of 2,474 2,400 97% $873,512,700
Loch Arbour, Village of 142 138 97% $69,262,800
Long Branch, City of 8,299 7,756 93% $2,478,681,000
Manalapan, Township of 14,384 13,898 97% $4,619,949,900
Manasquan, Borough of 3,292 3,130 95% $799,826,975
Marlboro, Township of 14,395 13,602 94% $4,435,729,800
Matawan, Borough of 2,605 2,422 93% $517,395,800
Middletown, Township of 23,997 22,709 95% $5,895,810,731
Millstone, Township of 4,049 3,321 82% $1,232,191,160
Monmouth Beach, Borough of 1,616 1,467 91% $501,592,200




Total Number of Percent of

Total Assessed Value

Jurisdiction Number of Improved Improved
Parcels Parcels Parcels Ol el
Neptune City, Borough of 1,392 1,345 97% $305,279,900
Neptune, Township of 11,065 10,460 95% $2,431,214,700
Ocean, Township of 9,625 9,049 94% $2,684,842,000
Oceanport, Borough of 1,982 1,852 93% $562,875,800
Red Bank, Borough of 4,036 3,912 97% $1,194,733,400
Roosevelt, Borough of 362 329 91% $50,136,700
Rumson, Borough of 2,429 2,334 96% $1,600,650,400
Sea Bright, Borough of 1,246 1,053 85% $235,586,800
Sea Girt, Borough of 1,251 1,200 96% $732,097,100
Shrewsbury, Borough of 1,496 1,468 98% $608,635,700
Shrewsbury, Township of 394 393 100% $30,450,000
Spring Lake, Borough of 1,761 1,679 95% $1,028,817,800
Spring Lake Helghts, Borough 2,184 2,147 98% $525,407,200
Tinton Falls, Borough of 6,662 6,278 94% $1,691,986,800
Union Beach, Borough of 2,440 2,105 86% $387,844,700
Upper Freehold, Township of 3,050 2,419 79% $851,779,300
Wall, Township of 9,886 9,344 95% $3,053,292,400
West Long Branch, Borough of 2,527 2,411 95% $889,026,200
Monmouth County 230,751 211,689 92% $63,526,773,666

SOURCE: NJ OFFICE OF INFORMATION TECHNOLOGY, OFFICE OF GIS (NJOGIS)

Emergency Facilities

There are 253 identified emergency facilities in Monmouth County, including 2 Coast Guard stations,
127 fire stations, 60 fire aid headquarters, 15 hospitals, and 47 police stations. Table 4.1 - 6
Emergency Facilities by Jurisdiction shows emergency facilities by jurisdiction. Geographic
coordinates (latitude and longitude) were used to determine the location of each facility.

Table 4.1 - 6 Emergency Facilities by Jurisdiction
Coast Fire Jurisdiction
Total

Jurisdiction Guard Station First Aid Hospital Police

o
=
o
=
N

Aberdeen Township
Allenhurst Borough
Allentown Borough
Asbury Park City
Atlantic Highlands Borough
Avon-by-the-Sea Borough
Belmar Borough
Bradley Beach Borough
Brielle Borough
Colts Neck Township
Deal Borough
Eatontown Borough
Englishtown Borough
Fair Haven Borough
Farmingdale Borough
Freehold Borough
Freehold Township
Hazlet Township
Highlands Borough
Holmdel Township
Howell Township
Interlaken Borough
Keansburg Borough
Keyport Borough
Lake Como Borough
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Fire Jurisdiction
Total

Jurisdiction Station First Aid Hospital Police

Little Silver Borough
Loch Arbour Village
Long Branch City
Manalapan Township
Manasquan Borough
Marlboro Township
Matawan Borough
Middletown Township
Millstone Township
Monmouth Beach Borough
Neptune City Borough
Neptune Township
Ocean Township
Oceanport Borough
Red Bank Borough
Roosevelt Borough
Rumson Borough
Sea Bright Borough
Sea Girt Borough
Shrewsbury Borough
Shrewshury Township
Spring Lake Borough
Spring Lake Heights Borough
Tinton Falls Borough
Union Beach Borough
Upper Freehold Township
Wall Township
West Long Branch Borough

Monmouth County 127 15 47
SOURCES: MONMOUTH COUNTY OFFICE OF GIS; NJDEP, NJGIN, MONMOUTH COUNTY JURISDICTIONS
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Critical Infrastructure and Utilities

There are 66 identified critical infrastructure and utility elements in Monmouth County. Table 4.1 -7
Critical Infrastructure and Utilities by Jurisdiction shows critical infrastructure and utilities by
jurisdiction. Geographic coordinates (i.e., latitude and longitude) were used to determine the location
of each facility within each jurisdiction.

Table 4.1 - 7 Critical Infrastructure and Utilities by Jurisdiction
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Aberdeen Township
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Avon-by-the-Sea Borough
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ecTEien Sea Rail Sewer Wastewater Water Pump
WE Infrastructure Infrastructure | Infrastructure Station

Utility  Total

Fair Haven Borough

Farmingdale Borough

Freehold Borough

Freehold Township

Hazlet Township

Highlands Borough

Holmdel Township

Howell Township

Interlaken Borough

Keansburg Borough

Keyport Borough

Lake Como Borough

Little Silver Borough

Loch Arbour Village
Long Branch City

Manalapan Township

Manasquan Borough

Marlboro Township

Matawan Borough

Middletown Township

Millstone Township

Monmouth Beach Borough

Neptune City Borough

Neptune Township

Ocean Township
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Red Bank Borough 10
Roosevelt Borough 0
Rumson Borough 0
Sea Bright Borough 0
Sea Girt Borough 1
Shrewsbury Borough 1
Shrewsbury Township 0
Spring Lake Borough 1
Spring Lake Heights Borough 0
Tinton Falls Borough 14 14
Union Beach Borough 0 0
Upper Freehold Township

Wall Township 0 12
West Long Branch Borough 0 0
Monmouth County 2 13 12 6 13 17 66

SOURCES: MONMOUTH COUNTY OFFICE OF GIS; NJDEP, NJGIN, MONMOUTH COUNTY JURISDICTIONS

Other Critical Facilities
Excluding critical infrastructure and including emergency facilities, there are 1,113 critical facilities in
Monmouth County. These include 262 childcare facilities, 313 educational facilities, and 54 nursing
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homes, including Assisted Living Facilities. Table 4.1 - 8 Other Critical Facilities by Jurisdiction
shows select types of facilities by jurisdiction. Geographic coordinates (i.e., latitude and longitude)
were used to determine the location of each facility within each jurisdiction.

Table 4.1 - 8 Other Critical Facilities by Jurisdiction
Child County DPW Nursing

Jurisdiction _ Care  Building -~ Home

Educational Facility

9
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2
1
3
2
1
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18

Aberdeen Township
Allenhurst Borough
Allentown Borough
Asbury Park City
Atlantic Highlands Borough
Avon-by-the-Sea Borough
Belmar Borough
Bradley Beach Borough
Brielle Borough
Colts Neck Township
Deal Borough
Eatontown Borough
Englishtown Borough
Fair Haven Borough
Farmingdale Borough
Freehold Borough
Freehold Township
Hazlet Township
Highlands Borough
Holmdel Township
Howell Township
Interlaken Borough
Keansburg Borough
Keyport Borough
Lake Como Borough
Little Silver Borough
Loch Arbour Village
Long Branch City
Manalapan Township
Manasquan Borough
Marlboro Township
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Matawan Borough 1
Middletown Township 32
Millstone Township 5
Monmouth Beach Borough 1
Neptune City Borough 1
Neptune Township 15
Ocean Township 12
Oceanport Borough 2
Red Bank Borough 6
Roosevelt Borough 1
Rumson Borough 5
Sea Bright Borough 0
Sea Girt Borough 1
Shrewsbury Borough 3
Shrewsbury Township 0
Spring Lake Borough 2
Spring Lake Heights Borough 1
Tinton Falls Borough 12
Union Beach Borough 1
Upper Freehold Township 3
Wall Township 15
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Child County Nursing

Jurisdiction Care Building Home Educational Facility
West Long Branch Borough 3 0 1 0 6
Monmouth County 262 144 60 54 313

SOURCES: MONMOUTH COUNTY OFFICE OF GIS; NJDEP, NJGIN, MONMOUTH COUNTY JURISDICTIONS

Historic and Cultural Resources

Monmouth County, its jurisdictions, and NJDEP have identified 5,505 historic and cultural resources.
These properties are listed in Table 4.1 - 9 Inventory of Historic Properties. The data does not
preclude the existence of other historic properties or sites not within this category or as yet to be
identified.

Table 4.1 -9 Inventor

Jurisdiction Cultural Resources Historic Properties

of Historic Properties

Jurisdiction
Total

Aberdeen Township 5 15 20
Allenhurst Borough 7 297 304
Allentown Borough 0 228 228
Asbury Park City 31 14 45
Atlantic Highlands Borough 15 5 20
Avon-by-the-Sea Borough 13 17 30
Belmar Borough 12 3 15
Bradley Beach Borough 11 13 24
Brielle Borough 7 15 22
Colts Neck Township 36 107 143
Deal Borough 6 19 25
Eatontown Borough 6 43 49
Englishtown Borough 6 22 28
Fair Haven Borough 9 20 29
Farmingdale Borough 0 31 31
Freehold Borough 28 107 135
Freehold Township 26 64 90
Hazlet Township 8 4 12
Highlands Borough 12 13 25
Holmdel Township 40 71 111
Howell Township 0 100 100
Interlaken Borough 5 11 16
Keansburg Borough 13 23 36
Keyport Borough 10 222 232
Lake Como Borough 2 0 2
Little Silver Borough 15 26 41
Loch Arbour Village 5 3 8
Long Branch City 21 78 99
Manalapan Township 21 72 93
Manasquan Borough 18 35 53
Marlboro Township 31 146 177
Matawan Borough 13 53 66
Middletown Township 59 0 59
Millstone Township 116 94 210
Monmouth Beach Borough 5 20 25
Neptune City Borough 1 0 1
Neptune Township 25 1811 1836
Ocean Township 15 20 35
Oceanport Borough 6 47 53
Red Bank Borough 31 68 99
Roosevelt Borough 12 246 258
Rumson Borough 18 0 18
Sea Bright Borough 15 10 25
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Jurisdiction Cultural Resources Historic Properties Jurl_?gtlgltlon
Sea Girt Borough 13 10 23
Shrewsbury Borough 30 61 91
Shrewsbury Township 1 0 1

Spring Lake Borough 22 55 77
Spring Lake Heights Borough 5 11 16
Tinton Falls Borough 21 53 74
Union Beach Borough 9 4 13
Upper Freehold Township 0 144 144
Wall Township 8 91 99
West Long Branch Borough 12 26 38

Monmouth County 856 4,648 5,504

SOURCE: MONMOUTH COUNTY OFFICE OF GIS; NJDEP, NJGIN, MONMOUTH COUNTY JURISDICTIONS

4.1.4 VULNERABILITY OF ASSETS

To analyze vulnerability of specific assets located in Monmouth County, facilities were grouped as
follows:

e Airports/Ferry Ports

o Emergency Operations Centers/Fire Stations/Police Stations
e Hospitals

e Public Works Buildings/Wastewater Treatment Facilities

e Schools/Child Care Facilities (including camps)

e Senior Care Facilities

e Historical and Cultural Resources

All assets throughout Monmouth County are exposed to extreme temperatures, extreme winds,
hurricanes and tropical storms, lightning, nor'easters, tornadoes, winter storms, drought and
earthquakes. For the seven hazards with delineable hazard areas (i.e., flood, wave action, storm
surge, coastal erosion, dam failure, and wildfire), tables showing the exposure of Monmouth County’s
critical facilities by jurisdiction are included in each of the corresponding hazard sub-sections.

Only those jurisdictions which have at least one facility exposed to at least one of the seven delineable
hazards are included in the tables. Also, only those facility types which have at least one facility
exposed to at least one of the seven hazards are included in the tables. Exposure of these assets was
determined through GIS analysis of hazard areas using georeferenced point locations for critical
facilities, which were aggregated by facility type.

Three jurisdictions do not have any critical facilities exposed to these hazards, including Borough of
Deal, Village of Loch Arbour, and Township of Shrewsbury. The jurisdictions with the highest number
of critical facilities determined to be exposed to these hazards include the City of Long Branch (43),
Township of Middletown (40), City of Asbury Park (30), Borough of Keansburg (27), and Borough of
Highlands (25).

Some hazards have discrete, delineable hazard areas associated with them. In other words, lines can
be drawn on a map to show approximate areas that are potentially susceptible to the hazard versus
those that are not. Delineable hazards identified in this plan include coastal erosion, dam failure,
flooding, storm surge, wave action, and wildfires. Non-delineable hazards could impact any location -
their geographic footprint is county-wide. Non-delineable hazards identified in this plan include
extreme temperatures, extreme wind, lightning, tornados, drought, earthquakes; and severe storms
such as hurricanes, tropical storms, nor'easters, and winter storms.
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For the seven hazards with delineable hazard areas, tables showing the exposure of Monmouth
County’s historical and cultural resources are also included in each of the corresponding hazard sub-
sections. Only those historic property locations which intersect with at least one of the seven hazards
are included in the tables. Exposure of historic properties was determined through GIS analysis of
hazard areas using georeferenced locations for historic properties provided by the New Jersey Historic
Preservation Office.

4.1.5 DAMAGE ESTIMATES

Methodology

This multi-jurisdictional vulnerability assessment was conducted with two distinct methodologies,
utilizing GIS-based analysis and a statistical risk assessment methodology. Each approach provides
estimates for the potential impact of hazards by using a common, systematic framework for evaluation,
including historical occurrence information. The results of the multi- jurisdictional vulnerability
assessment are provided for each hazard immediately following the Hazard Profiles of each hazard.

A GIS-based analysis was conducted for 10 hazards:

e hurricane and tropical storm;
e nor'easter;
e coastal erosion;
e dam failure;
o flood;
e storm surge;
e wave action;
e earthquake; and
o wildfire.
A statistical risk assessment approach was used to analyze six hazards:

e extreme temperatures;
e extreme wind;

e lightning;

e tornado;

e winter storm; and
e drought.

Below is a brief description of these approaches.

GIS-Based Analysis
For GIS-based assessment, digital data was collected from local, state and national sources. ESRI®

ArcGIS™ 10.4 was used to assess risk utilizing digital data including local tax records for individual
parcels and georeferenced point locations for buildings and critical facilities. Using these data layers,
risk was assessed by estimating the assessed building value for buildings determined to be located in
identified hazard areas. For the plan update, population estimates were refined using Census 2010
block level data where the population and value of improved property exposed were estimated to be
proportional to the area exposed; and the value of exposed property was refined using updated (2018)
improvement values. HAZUS-MH is used to model hurricane winds, riverine flood, storm surge,
nor'easter winds and earthquakes, and estimate potential losses for these hazards. HAZUS-MH is
FEMA's standardized loss estimation software program built upon an integrated GIS platform (see
Figure 4.1 — 4 Conceptual Model of HAZUS-MH Methodology) to conduct analysis at a regional
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level (i.e., not on a structure-by-structure basis). The objective of the GIS-based analysis was to
determine the estimated vulnerability of people, buildings and critical facilities to the identified hazards
for Monmouth County using best available geospatial data. In so doing, local databases made
available through Monmouth County such as local tax assessor records, parcel boundaries, building
footprints and critical facilities data, were used in combination with digital hazard data as included and
described in each hazard’s Hazard Profile. Where only a portion of a parcel was found to lie within a
given hazard area, the ratio of area into area out of the hazard area was applied to the value of
improvements on the parcel to estimate the dollars exposed. A similar process was undertaken to
estimate population exposed, where the percentage of census block in the hazard area was applied
to total census block population to estimate the population exposed to the hazard. The results of the
analysis provided an estimated number of people, as well as the numbers and values of buildings and
critical facilities determined to be potentially at risk to those hazards with delineable geographic hazard
boundaries. These hazards included the flood, storm surge, wave action, coastal erosion, dam failure
and wildfire hazards. A more specific description of the GIS-based analysis for each particular hazard
is provided under the vulnerability assessment section of each respective hazard.

The HAZUS-MH risk assessment methodology is parametric, in that distinct hazard and inventory
parameters (i.e., wind speed and building types) were modeled using the HAZUS-MH software to
determine the impact (i.e., damages and losses) on the built environment. This risk assessment
applied HAZUS-MH to produce countywide profiles and estimate losses for five hazards at the
jurisdictional level. The 2020 HMP update uses a HAZUS-MH version 4.2, which is run at a Level 2
analysis, with updated census tract data, critical facilities, and depth grids for preliminary and effective
FEMA FIRMs for the 1% Annual Chance Flood Event. For the 2015 Plan, the analyses was run using
HAZUS-MH 2.1 SP3 (Version 2.1 released in 2012, and Service Pack 3 released in 2014) and the
2009 Plan used the HAZUS Level 1 analyses. A Level 1 analysis yields a rough estimate based on
the nationwide database and is a great way to begin the risk assessment process and prioritize high-
risk communities.” In contrast, the Level 2 analysis type used for this Plan Update produces more
accurate loss estimates by including detailed information on local hazard conditions and/or by
replacing the national default inventories with more accurate local inventories of buildings, essential
facilities and other infrastructure

Figure 4.1 -4 Conceptual Model of HAZUS-MH Methodology
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The results of the HAZUS-MH model analysis include annualized loss estimates for each jurisdiction
so that potential loss values may be compared to one another throughout Monmouth County. In
generating loss estimates through HAZUS-MH, some data normalization was necessary to account
for recognized differences between actual assessed building values as provided by Monmouth County
and estimated replacement building value data as provided within HAZUS-MH. In order to account for
the difference between modeled and actual values, the ratio of estimated losses produced by HAZUS-
MH as compared to total HAZUS-MH building inventory was used to estimate percent damage. The
percent damage ratio was then applied to the local assessed values of each jurisdiction to estimate
potential losses and loss ratios in Monmouth County for this analysis.

Statistical Risk Assessment Methodology

A statistical risk assessment methodology was applied to analyze hazards of concern that were
outside the scope of HAZUS-MH and the GIS-based risk assessment. This methodology uses a
statistical approach and mathematical modeling of risk to predict a hazard's frequency of occurrence
and estimated impacts based on recorded or historic damage information. This methodology was used
to assess risk from extreme temperatures, lightning, tornado, and drought hazards. Historical data for
each hazard as described in their Hazard Profiles was used and statistical evaluations were performed
using manual calculations. The general steps used in the statistical risk assessment methodology are
summarized below:

o Compile data from local, state and national sources, as well as literature;

e Clean up data, including removal of duplicate records and update losses to account for
inflation;

¢ Identify patterns in frequency, intensity, vulnerability andloss

e Statistically and probabilistically extrapolate the patterns?;and

e Produce meaningful results, including the development of annualized loss estimates.
Figure 4.1-5 Conceptual Model of the Statistical Risk Assessment Methodology illustrates a
conceptual model of the statistical risk assessment methodology as applied to Monmouth County.

Figure 4.1 -5 Conceptual Model of the Statistical Risk Assessment Methodology
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LOSS ESTIMATES

1 In cases where historical events/losses were recorded for the county as a whole, losses were averaged across all jurisdictions in order to estimate
losses by jurisdiction and calculate potential annualized losses by jurisdiction.
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Risk is presented in terms of potential annualized losses (monetized economic loss) in dollars
whenever possible. In general, presenting results in the annualized form is useful in three ways:

e This approach accounts for the contribution of potential losses from all future disasters;
¢ Annualized results for different hazards are readily comparable, thus easier to rank; and

e The use of annualized losses is the most objective approach for evaluating mitigation
alternatives.

Annualized losses for the hazards where the parametric approach was utilized were computed in a
three- step process:

o Compute/estimate losses for a number of scenario events with different return periods (i.e.,
10- year, 100-year, 200-year, 500-year, etc.);

o Approximate the Probability versus Loss Curve through curve fitting; and

e Calculate the area under the fitted curve to obtain annualized losses.

This approach is illustrated graphically in Figure 4.1-6 Graphical Representation of the Annual
Loss Methodology. For other hazards where the statistical approach was used, the computations
are based primarily on the observed historical losses.

Figure 4.1 - 6 Graphical Representation of the Annual Loss Methodology
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The economic loss results are presented here using two interrelated risk indicators: Annualized Loss
(AL) and Annualized Loss Ratio (ALR). The Annualized Loss is the estimated long-term weighted
average value of losses to property in any single year in a specified geographic area (i.e., municipal
jurisdiction). The Annualized Loss Ratio expresses estimated annualized loss normalized by assessed
building value. The estimated Annualized Loss addresses the key idea of risk: the probability of the
loss occurring in the study area (largely a function of building construction type and quality). By
annualizing estimated losses, the AL factors in historic patterns of frequent smaller events with
infrequent but larger events to provide a balanced presentation of the risk. The Annualized Loss Ratio
represents the AL as a fraction of the assessed value of the local inventory. This ratio is calculated
using the following formula:
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ALR = Annualized Losses / Total Exposure

The ALR gauges the relationship between average annualized loss and assessed values. This ratio
can be used as a measure of vulnerability in the areas and, since it is normalized by assessed value,
it can be directly compared across different geographic units such as metropolitan areas, counties, or
municipalities.

Loss estimates provided in this vulnerability assessment are based on best available data, and the
methodologies applied result in an approximation of risk. These estimates should be used to
understand relative risk from hazards and potential losses. Uncertainties are inherent in any loss
estimation methodology, arising in part from incomplete scientific knowledge concerning natural
hazards and their effects on the built environment. Uncertainties also result from approximations and
simplifications that are necessary for a comprehensive analysis (i.e., incomplete inventories,
demographics or economic parameters).

All conclusions are presented in "Conclusions on Hazard Risk" at the end of this chapter. Findings for
each hazard are detailed in the hazard-by-hazard vulnerability assessment that follows each Hazard
Profile.

4.1.6 HAZARDS POTENTIAL IMPACT ON THE FUTURE

Potential for Future Development in Hazard Areas

While future development patterns are subject to many regulatory and market-driven factors, it is
possible to prepare general estimates of the relative potential for future development in those six key
delineable hazard areas identified for Monmouth County through GIS analysis using a data layer
provided by the New Jersey Office of Information Technology, Office of GIS (NJOGIS). The previous
Monmouth HMP Update (2009) used tax parcel records, building footprints, and protected open space
provided by the Monmouth County Office of GIS. The previous plan update defined undeveloped
parcels as state, county, or municipal-owned open space; preserved farmland; and parcels classified
as vacant. The analysis in this Monmouth County HMP update does not include government-owned
open space or preserved farmland, as these properties may have legal restrictions against
development in perpetuity; this analysis only discussed what would be called “potentially developable
parcels” in the last plan update. Further, the last plan update used the New Jersey State Development
and Redevelopment Plan to identify areas for Growth, Limited Growth, or Conservation. This
methodology has not been carried over into Monmouth County HMP, as the State Plan is now two
decades old and previous priorities may no longer apply. However, the County did identify a
Framework for Public Investment in the 2016 Monmouth County Master Plan that identified Priority
Growth Investment Areas, Priority Growth Reinvestment Area/Site Overlay, Priority Growth-Water
Supply Watershed Area Overlays, Limited Growth Areas, and Priority Preservation Investment
Area/Sites. Since this is a relatively recent document, these areas should be used as a foundation
for potential future development in the county. Also, include a copy of the Framework for Public
Investment map as found in the County Master Plan to explain this section.
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Figure 4.1 -7 Monmouth County Master Plan Framework for Public Investment Map

FIGURE 2.14
Framework for Public
Investment Map

Monmouth County

Master Plan
My 2016

Hilto

SOURCE: MONMOUTH COUNTY DIVISION OF PLANNING

This Monmouth County HMP analyses uses parcel data and the MOD-IV Composite of New Jersey
data layer published by NJOGIS on July 15, 2019, as this is the most recent publicly available data on
statewide parcels. There are an estimated 19,062 un-improved parcels in Monmouth County, as
determined by the number of parcels with an improvement value of zero in the County; however, this
includes almost all property classifications, not only property classified as (Property Class 1). There
are 7,136 parcels classified as undeveloped (Property Class 1) in Monmouth County; these parcels
all have an improvement value of zero. For this Monmouth County HMP update, “undeveloped land”
refers to these 7,136 parcels.

This 2020 plan update analysis also intersect undeveloped parcels with the geographically delineable
hazard areas identified for the risk assessment purposes of this plan (coastal erosion, dam failure,
flood, storm surge, wave action, and wildfire?). Together, Monmouth County's 53 municipalities have
approximately 166,612 acres of undeveloped land. After the Vulnerability Assessment for each of the
delineable hazards, a Potential for Future Development to Impact Vulnerability section analyzes the
likelihood for future development in each of the identified delineable hazard areas. Overall, while new
development is expected to result in an increasing number of structures present in Monmouth County,
codes and standards in place today will require that they be designed to provide a certain degree of
protection from the hazards to which the County and its municipalities are susceptible.

About 50 percent of undeveloped parcels are located in delineable hazard areas. Undeveloped parcels
in delineable hazard areas would be good places to consider designating as open space in perpetuity
or rezoned to lower density land or recreational land uses to ensure that people and property do not

2 Flood hazard areas include the 100-year floodplain; wildfire areas include zones of high or extreme risk; and storm surge areas include Category 1-4
inundation zones.
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become exposed in the future. Future losses can be reduced in cases where local communities can
work to avoid or minimize development in known hazard areas. In cases where development in hazard
areas is unavoidable, future losses can be reduced with the community's stringent enforcement of
codes and standards to ensure hazard-resistant construction practices.

Potential for Future Development to Impact Vulnerability for Non-delineable Hazards

In this section, we will address the potential for future development trends to impact vulnerability for
non-delineable hazards. Non-delineable hazards identified in this plan include extreme temperatures,
extreme wind, lightning, tornados, drought, earthquakes; and severe storms such as hurricanes,
tropical storms, nor'easters, and winter storms. Because these hazard areas cover the entirety of
Monmouth County and each of its municipalities, future development trends in non-delineable hazard
areas would be the same as those observed county-wide.

As more residential and commercial buildings, infrastructure, public facilities and other assets are
constructed, potential future hazard vulnerability is likely to increase. In general, more people,
buildings, and infrastructure will be exposed to natural hazards over time. If current demographic
trends continue, the proportion of the population representing young children, the elderly, and those
with other special needs is likely to increase somewhat in the foreseeable future. Monmouth County
is cognizant of the risks that it faces due to the impacts of natural hazards. Management of risk in the
midst of growth is of paramount importance in each community's overall attainment of sustainability
and disaster resiliency. Many municipalities have programs in place today which address certain
natural hazards - whether it is a comprehensive or master plan, floodplain management ordinance, or
erosion hazard area construction limitations. Together, Monmouth County's municipalities have a total
of about 133 square miles of vacant, potentially developable land - about 28 percent of the County's
total land area. New development on undeveloped parcels will increase exposure to natural hazards
- though many impacts are expected to be reduced or eliminated because they are built to codes and
standards which, in many cases, offer a certain degree of protection from future damages. In addition
to development of undeveloped parcels, Monmouth County's more densely populated areas
(particularly in the Coastal and Bayshore communities that are essentially built-out) are undergoing
significant redevelopment. Older buildings (built before current codes and standards were adopted)
are being demolished and replaced with new buildings built to current codes and standards. This trend
has been observed in Monmouth County in recent years, and it has been exacerbated due to the
recovery process from the devastating impacts of Superstorm Sandy. This type of development in
hazard areas is actually working to somewhat reduce overall vulnerabilities for those parcels due to
the fact that the redeveloped structures are being built to higher codes and standards than the previous
structures had been.

In terms of conditions affecting vulnerability, redevelopment would likely offer some reduction in
community vulnerability with substantial improvements bringing pre-existing building stock into
compliance with current codes and standards, thus offering a certain degree of protection from future
events. Greenfield development, on the other hand (that development that occurs on previously
undeveloped parcels), is more likely to result in an increase in a community's vulnerability to the
hazards because it represents an increase in exposure of people and property. Table 4.1 - 10
Potential for Future Development to Impact Vulnerability for Non-delineable Hazards uses
relative population trends, potentially developable undeveloped parcels, and local assessments of
development trends to assess the potential for a substantial increase in future hazard vulnerability for
countywide (non-delineable) hazards.

In the last plan update (2015), each jurisdiction selected certain initiatives for the last plan maintenance
phase (2016-2019) to reduce risk for future development. This table can be found in the Plan
Maintenance section of this Monmouth County HMP,
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Table 4.1 - 10 Potential for Future Development to Impact Vulnerability for Non-delineable

L]
Hazards?®
Potential for a :U
= : Substantial —
o RN Number of Increase in Future
Jurisdiction Population Undeveloped Local Characterization of Hazard m
Trend* (2010- p Development Trends® i~
2040) Parcels Vulnerat'nll'ty Under
: Existing ; :
g Conditions
- . Substantial Mix of greenfield development, .
Aberdeen, Township of increase 459 infill and redevelopment >
; Negligible Little if any development
Allenhurst, Borough of increase 9 expected m
Allentown, Borough of Negligible 26 Little if any development m
increase expected
Asbury Park, City of S_ubstantlal 370 Mlx_ of_ greenfield development, . I I I
increase infill and redevelopment
Atlantic Highlands, Borough of Moderate 196 Mix Of. greenfield development, - m
increase infill and redevelopment m
Avon-by-the-Sea, Borough of Negl|g|ble 27 Little if any development
increase expected
Belmar, Borough of I__ow level 194 MIX‘ of greenfield development, . g
increase infill and redevelopment
Bradley Beach, Borough of Moderate 94 Mlx_ of_ greenfield development, . | | |
increase infill and redevelopment
Brielle, Borough of Low level 105 Mix of_ greenfield development, . 2
increase infill and redevelopment
Colts Neck, Township of I'_ow level 143 Predominantly greenfield —l
increase development
Deal, Borough of Negllglble 60 Little if any development
increase expected
Eatontown, Borough of S_ubstantlal 230 Mlx_ of_ greenfield development, .
increase infill and redevelopment
Englishtown, Borough of S_ubstannal 29 Mix of_ greenfield development, .
increase infill and redevelopment
Fair Haven, Borough of Low level 58 Mix of greenfield development, .
increase infill and redevelopment
. Substantial Mix of greenfield development, .
Farmingdale, Borough of increase 26 infill and redevelopment
Substantial Mix of greenfield development,
Freehold, Borough of increase 4 infill and redevelopment
Freehold, Township of S_ubstannal 700 Predominantly greenfield .
increase development
Hazlet, Township of S_ubstantlal 172 Mlx_ of_ greenfield development, .
increase infill and redevelopment
. Moderate Mix of greenfield development, .
Highlands, Borough of increase 326 infill and redevelopment
. Substantial Predominantly greenfield .
Holmdel, Township of increase 236 development
Howell, Township of Moderate 2922 Mlx_ of_ greenfield development, .
increase infill and redevelopment
Interlaken, Borough of l\_legl|g|ble 17 Little to no development
increase expected
Substantial Mix of greenfield development, .
Keansburg, Borough of increase 185 infill and redevelopment

3 Non-delineable hazards have hazard areas which cannot be delineated on a map; they can occur anywhere in the County. Non-delineable hazards
identified in this plan include extreme temperatures, extreme wind, lightning, tornados, drought, earthquakes; and severe storms such as hurricanes,
tropical storms, nor'easters, and winter storms.

4 Relative population trend, where: negligible is defined as an increase of 0 to 50 people per square mile; low is defined as an increase of 50 to 100
people per square mile; moderate is defined as an increase of 100 to 150 people per square mile; and high is defined as an increase of over 150
people per square mile.

5 Local characterization of development trends based on municipal worksheet assessment




Potential for a
Substantial

Number of Local Characterization of Increase in Future
Undeveloped Hazard

4 _ 5]
Trend* (2 Parcels Development Trends Vulnerability Under

2040) isti
Existing

Conditions

Relative
Population

Jurisdiction

Keyport, Borough of S_ubstantlal 139 Mix of greertfleld development, .
increase infill and
Lake Como, Borough of Negllglble 37 Little to no development
increase expected
Little Silver, Borough of Moderate 93 er‘ ot greenfield development, .
increase infill and redevelopment
Loch Arbour, Village of I__ow level 5 Little to no development
increase expected
Long Branch, City of S_ubstantlal 707 Mlx_ of_ greenfield development, .
increase infill and redevelopment
Manalapan, Township of Moderate 1619 Predominantly greenfield .
increase development
Manasquan, Borough of Moderate 147 er‘ ot greenfield development, .
increase infill and redevelopment
Marlboro, Township of Moderate 588 Predominantly greenfield .
increase development
Matawan, Borough of S_ubstantlal 179 Mlx_ of_ greenfield development, .
increase infill and redevelopment
Middletown, Township of Moderate 1916 Mix of_ greenfield development, .
increase infill and redevelopment
Millstone, Township of Neglrgrble 408 Predominantly greenfield
increase development
Monmouth Beach, Borough of l\_legllglble 120 Mlx_of_ greenfield development,
increase infill and redevelopment
Neptune City, Borough of S_ubstantlal 78 Mlx_ of_ greenfield development, .
increase infill and redevelopment
Neptune, Township of Sybstantral 1689 Mix of_ greenfield development, .
increase infill and redevelopment
Ocean, Township of Moderate 799 Mix of_ greenfield development, .
increase infill and redevelopment
Substantial Mix of greenfield development, .
Oceanport, Borough of increase 182 infill and redevelopment
Red Bank, Borough of S_ubstantral 259 Mlx_ of_ greenfield development, .
increase infill and redevelopment
Roosevelt, Borough of l\_leglrgrble 10 Little to no development
increase expected
Rumson, Borough of I__ow level 87 er_ of_ greenfield development, .
increase infill and redevelopment
. Moderate Mix of greenfield development, .
Sea Bright, Borough of increase 174 infill and redevelopment
Sea Girt, Borough of l\_legllglble 76 Little to no development
increase expected
Shrewsbury, Borough of S_ubstantral a1 er_ of_ greenfield development, .
increase infill and redevelopment
Shrewsbury, Township of S_ubstantral 1 Little to no development
increase expected
) Negligible Mix of development, infill and .
Spring Lake, Borough of increase 66 redevelopment
Spring Lake Heights, Borough of I__ow level 255 Little to no development
increase expected
Tinton Falls, Borough of S_ubstantlal 1843 Predominantly greenfield .
increase development
Union Beach, Borough of I__ow level 146 er_of_ greenfield development, .
increase infill and redevelopment
. Negligible Predominantly greenfield .
Upper Freehold, Township of increase 178 development
Wall, Township of Moderate 555 Predominantly greenfield .
increase development
West Long Branch, Borough of Sobstantral 145 er_ of_ greenfield development, .
increase infill and redevelopment
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Potential for a
Substantial
Number of Local Characterization of Increase in Future
L Eelolae Development Trends® e
Parcels Vulnerability Under
Existing
Conditions

Relative
Population

Jurisdiction Trend* (2010-

2040)

Monmouth, County of Moderate 19123 Mlx_ of_ greenfield development,
increase infill and redevelopment

Note that new construction must comply with more stringent building codes than those that existed in
decades past. Therefore, any substandard housing units replaced by new units through infill or
redevelopment would be required to be built to higher codes and standards which in many cases
would incorporate various levels of disaster resistance. For an example, replacing a pre-Flood
Insurance Rate Map (FIRM) residential structure with a building elevated above the Base Flood
Elevation (BFE) could increase community resiliency and decrease vulnerability. However, at the
same time, when parcels are redeveloped with higher value and larger structures (i.e. going from a
two-bedroom cottage to a four-bedroom house), these factors would contribute to an increase in
vulnerability at that same site. For the purposes of this planning level assessment, it has generally
been assumed that infill and redevelopment would not typically result in a significant increase in a
community's overall vulnerability. This assumption should be re-evaluated by the County Planning
Department based on present-day conditions at the time of each future plan update.

4.2 HURRICANE, TROPICAL STORM, FLOOD, AND NOR’EASTER

This section includes the following hazards: hurricane and tropical storm, nor’easter, flood, tsunami,
storm surge, wave action, and coastal erosion.

4.2.1 HURRICANE AND TROPICAL STORM: HAZARD DESCRIPTION

Hurricanes and tropical storms are classified as cyclones and defined as any closed circulation
developing around a low-pressure center in which the winds rotate counterclockwise in the Northern
Hemisphere (or clockwise in the Southern Hemisphere) and with a diameter averaging 10 to 30 miles
across. When maximum sustained winds reach or exceed 39 miles per hour, the system is designated
a tropical storm, given a name, and is closely monitored by the National Hurricane Center. When
sustained winds reach or exceed 74 miles per hour the storm is deemed a hurricane. The primary
damaging forces associated with these storms are high-level sustained winds, heavy precipitation and
tornadoes. Coastal areas are also vulnerable to the additional forces of storm surge, wind-driven
waves and tidal flooding which can be more destructive than cyclone wind. The majority of hurricanes
and tropical storms form in the Atlantic Ocean, Caribbean Sea, and Gulf of Mexico during the official
Atlantic hurricane season, which extends from June through November.

4.2.2 HURRICANE AND TROPICAL STORM: LOCATION

The entire planning area is located within a geographic area that is affected by hurricanes and tropical
storms.

4.2.3 HURRICANE AND TROPICAL STORM: EXTENT

As a hurricane develops, barometric pressure (measured in millibars or inches) at its center falls and
winds increase. If the atmospheric and oceanic conditions are favorable, it can intensify into a tropical
depression. When maximum sustained winds reach or exceed 39 mph, the system is designated a
tropical storm, given a name and is closely monitored by the National Hurricane Center in Miami,
Florida. When sustained winds reach 74 mph the storm is deemed a hurricane.
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Hurricane intensity is further classified by the Saffir-Simpson Scale (see Table 4.2 - 1 Saffir-Simpson
Scale for Hurricanes), which rates hurricane intensity in categories on a scale of 1 to 5 based upon
wind, with Category 5 being the most intense. The Saffir-Simpson Scale categorizes hurricane
intensity linearly based upon maximum sustained winds, barometric pressure and storm surge
potential, which are combined to estimate potential damage. Categories 3, 4 and 5 are classified as
"major" hurricanes, and while hurricanes within this range comprise only 20 percent of total tropical
cyclone landfalls, they account for over 70 percent of the damage in the United States.

Table 4.2 - 1 Saffir-Sim

b BT Minimum
Sustained Storm

CStorm Wind DU Surge Damage Level Description of Damages
ategory Pressure
Speed - \rinarsy ()

(mph)

pson Scale for Hurricanes

No real damage to building structures.
Greater Damage primarily to unanchored mobile
1 74-95 than 980 35 MINIMAL homes, shrubbery and trees. Also, some

coastal flooding and minor pier damage.

Some roofing material, door and window
damage. Considerable damage to

2 96-110 979-965 6-8 MODERATE vegetation, mobile homes, etc. Flooding
damages piers and small craft in unprotected
moorings might break their moorings.

Some structural damage to small residences
and utility buildings, with a minor amount of
curtainwall failures. Mobile homes are

3 111-129 964-945 9-12 EXTENSIVE destroyed. Flooding near the coast destroys
smaller structures, with larger structures
damaged by floating debris. Terrain might be
flooded well inland.

More extensive curtainwall failures with some
complete roof structure failure on small
residences. Major erosion of beach areas.
Terrain might be flooded well inland.

4 130-156 944-920 13-18 EXTREME

Complete roof failure on many residences

and industrial buildings. Some complete

Less than building failures with small_utility buildings_

5 157 + 920 19+ CATASTROPHIC | blown over or away. Flooding causes major
damage to lower floors of all structures near

the shoreline. Massive evacuation of

residential areas might be required.

SOURCE: NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

4.2.4 HURRICANE AND TROPICAL STORM: PREVIOUS OCCURRENCES AND
LOSSES

Monmouth County has a history of hurricanes and tropical storms. According to NOAA historical
records, five tropical storm tracks traversed directly through Monmouth County since 1850. Figure
4.2-1 Historical Hurricane and Tropical Storm Tracks, 1851 — 2016 the track of each recorded
historical storm track in relation to Monmouth County. As can be seen in the figure, almost all hurricane
and tropical storm tracks traverse northward through the area. For each event, Table 4.2-2 Hurricane
and Tropical Storm Tracks Directly over Monmouth County Since 1850 provides the date of
occurrence, storm name (if applicable), maximum wind speed and category of the storm based on the
Saffir-Simpson Scale.
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Notable Storms within 75 miles of Monmouth County are listed in further detail on the next page.
Although a hurricane or tropical storm making direct landfall can have a more serious impact, when a
hurricane or tropical storm track parallel to the coast impacts can be widespread (Lam, 2016).

Table 4.2 - 2 Hurricane and Tropical Storm Tracks Directly over Monmouth County Since 1850
Maximum Wind Speed

Storm Name Storm Category

(mph)

7/30/1960 Brenda 50 Tropical Storm
8/28/1971 Doria 60 Tropical Storm
7/13/1996 Bertha 70 Tropical Storm
9/6/2008 Hanna 45 Tropical Storm
8/28/2011 Irene 65 Tropical Storm

Figure 4.2 -1 Historical Hurricane and Tropical Storm Tracks, 1851 — 2016

[

Category

2 N I

September 14-15, 1944 The entire coast of New Jersey was struck by hurricane force winds
associated with the Category 2 Hurricane. Wind velocities ranged from 90 miles per hour at Atlantic
City to over 100 miles per hour at New York City. The storm produced a maximum tidal elevation of
7.4 feet at a gage in Sandy Hook, located in the Township of Middletown.

September 12, 1960 (Hurricane Donna) Hurricane Donna was a Category 2 storm when it reached
Monmouth County with wind speeds up to 110 miles per hour. The concurrence of the hurricane tidal
surge and mean high tide resulted in a maximum tidal elevation of 8.6 feet at the gage at Sandy Hook.

August 9, 1976 (Hurricane Belle) Hurricane Belle, a Category 1 storm with wind speeds up to 90
miles per hour. In Asbury Park, 2.56 inches of rain fell in a 24-hour period. At Beach Haven, a tidal
surge combined with high tide levels produced a tidal height six feet above normal stage.

zSeptember 27, 1985 (Hurricane Gloria) Hurricane Gloria came ashore in Long Island, New York as
a Category 2 storm. The storm knocked out power and forced people to be evacuated from homes
along the Jersey Shore, including Monmouth County. Floodwaters on Long Beach Island split the
island in half for a period of time. Gloria downed thousands of trees and caused extensive power
outages across the state. Storm surge tides averaged two meters above predicted tide levels;
however, coastal flooding was minimized as the peak surge arrived during low tide.
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July 13, 1996 (Tropical Storm Bertha) A weakening Tropical Storm Bertha passed across eastern
parts of the state on July 13th. One storm-related death occurred on the 12th. A 41-year-old man from
New Egypt drowned while surfing at Ocean Beach in the Borough of Belmar. Most beaches were
already closed due to the rough surf and the potential for rip tides. Otherwise, tidal departures were
about two feet or less from normal. Only Monmouth Beach suffered severe beach erosion. Sixty feet
of the 120-foot wide beach at the south of the borough was gone. This beach is one of dozens in New
Jersey that was being replenished under a U.S. Army Corps of Engineers project. There was little
beach erosion elsewhere. While there was urban and poor drainage flooding, no serious property or
vehicular damage was reported and there were only a few water rescues of trapped motorists.

July 16, 1999 (Tropical Storm Floyd) Tropical Storm Floyd will go down in history as one of the
greatest natural disasters to impact New Jersey before Superstorm Sandy in 2012. Wind gusts rarely
exceeded 50 mph, but all the flooding rains made it easier for trees to be knocked over. In Monmouth
County, the worst flood-related problems occurred as the torrential rain coincided with the high tide.
The worst flooding was reported in Union Beach and bay areas of Middletown, requiring some
evacuation. State Routes 35 and 36 were closed due to flooding. Farther inland, Manalapan was
hardest hit with overflowing brooks that forced the closure of six roads and sandbagging of homes on
Birmingham Road. The strongest winds occurred during the evening and blew down transformers,
wires, tree limbs and several trees throughout the county. Coastal areas escaped with minimal
damage: just some minor beach erosion and minor back bay flooding at times of high tide. Precipitation
storm totals in Monmouth County include 6.4 inches in Hazlet, 5.82 inches in Marlboro, 5.2 inches in
Sandy Hook, and 4.57 inches in Keansburg.

September 18-19, 2003 (Tropical Storm Isabel). Isabel produced strong winds and rough surf. In
Monmouth County, $100,000 in property damage was recorded by NCDC. Peak wind gusts included
52 mph in Keansburg, and downed trees, tree limbs and power lines. While tide heights along the
oceanside only reached minor, wave action caused beach erosion. The heaviest rain with tropical
systems often falls west of its storm track, thus the region was spared from the heavier rain with most
locations reporting less than 1.5 inches.

September 6, 2008 (Tropical Storm Hanna) Tropical Storm Hanna made landfall on September 6™
near the border of North and South Carolina before making a second landfall in New Jersey in eastern
Cumberland County. Hanna brought heavy rain and strong winds with storm totals ranging from
around 2 to 5 inches and peak wind gusts in Monmouth County of 45 mph in Keansburg and Ocean
Grove. The combination of the winds and heavy rain caused some weak trees and tree limbs to be
knocked down. About 2,600 homes and businesses lost power in Monmouth and Ocean Counties. All
power was restored by the 7. Minor tidal flooding occurred as the surge averaged around two feet.
Many scheduled events were either cancelled or postponed. Strong rip currents on the 71 claimed the
life of a 38-year- old man in Spring Lake and led to multiple rescues along Monmouth County beaches
including Long Branch, Sea Bright, and Bradley Beach.

August 27-28, 2011 (Tropical Storm Irene) Irene produced torrential downpours that resulted in
major flooding and a number of record breaking crests on area rivers, tropical storm force wind gusts
with record breaking outages for New Jersey utilities, and a three to five-foot storm surge that caused
moderate to severe tidal flooding with extensive beach erosion over the weekend of August 27-28,
2011. Irene was the costliest natural disaster in the history of New Jersey after Tropical Storm Floyd
(before Sandy later struck in 2012). In Keansburg, Monmouth Beach and Sea Bright it was mandatory
for all residents to evacuate. Evacuations in Asbury Park, Belmar, Bradley Beach, Highlands,
Middletown, Manasquan, Spring Lake, Union Beach and Wall Township were limited to flood prone
areas. Power outages were widespread. Moderate to severe tidal flooding occurred along the Atlantic
Coast and Raritan Bay. Coastal erosion was a major impact. Preliminary damage estimates statewide
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were near one billion dollars to approximately 200,000 homes and businesses. The combination of
wind and flooding forced the closure of about 350 main roadways in the state. Among the major
roadways that were closed included U.S. Route 9 and State Routes 33, 35, 36 and 79. In Middletown,
a dam broke at the Swimming River Reservoir and flooded the southern part of the township around
County Route 50. Elsewhere in the township, a bridge washed out at Hubbard Avenue over the
Navesink River. In Allentown, businesses located near Doctors Creek and Conines Millpond were
damaged. In Matawan, a thirty-five-foot sinkhole forced the suspension of service along the New
Jersey Transit North Jersey Coast Line. The Manasquan River at Squankum had major and record-
breaking flooding, cresting at 13.06 feet on the 28th. Event rainfall totals included 8.75 inches in
Freewood Acres, 8.57 inches in Howell, 8.07 inches in Red Bank, 6.72 inches in Eatontown and 6.13
inches in Lake Como. FEMA reported that federal disaster assistance statewide topped $275 million
through December 12, 2011 with the following approvals:

e 48,904 registrations were approved for assistance;
¢ Nearly $152 million was approved under the Housing Assistance program for housing repairs;

e Nearly $100 million was approved in U.S. Small Business Administration low-interest loans to
2,585 households and businesses;

¢ More than $13 million was approved for Other Needs Assistance (i.e., personal property,
transportation, medical/dental expenses, etc.);

e More than $10 million in Public Assistance funds for rebuilding public infrastructure; and

e Nearly $100,000 Disaster Unemployment Assistance for those who lost jobs because of the
disaster.

October 29, 2012 (Superstorm Sandy). Prior to Sandy's arrival, Governor Christie called for
voluntary evacuations of barrier communities on the 26™. A State of Emergency was declared on the
27" and a mandatory evacuation of all barrier island communities was ordered. More than 2,000
National Guard troops were deployed. Tolls along sections of the Garden State Parkway and all of the
Westbound Atlantic City Expressway were suspended. On October 28", President Barack Obama
signed a federal emergency declaration for New Jersey. All State Parks and Historic Sites were closed.
Late that afternoon, New Jersey Transit began a gradual system-wide shut down.

Sandy made landfall in Atlantic County as a post tropical storm in Brigantine City on the 29™.
Approximately 130 miles of the Garden State Parkway was closed from Woodbridge in Middlesex
County to its terminus in Cape May County. The New Jersey Turnpike was closed in Central New
Jersey. Most schools were closed. The nuclear power plants at Oyster Creek (Ocean County) and
Salem (Salem County) suspended operations because of tidal flooding. On the 30", the day after
Sandy's landfall, all 580 school districts in the state were closed. All courts and state offices were
closed. Over 200 roadways were closed. Numerous boil water advisories were issued for the northern
and coastal parts of the state, some that lasted into November. Governor Christie postponed
Halloween in the state until November 5th. On October 315!, Amtrak started limited rail service. State
offices were still closed, but some schools reopened. Most major roadways away from the immediate
coast including the New Jersey Turnpike were reopened. On November 1st, Governor Christie
rescinded evacuation orders for some of the Atlantic County barrier islands. The River Line Transit
service between Camden and Trenton resumed. New Jersey Transit bus service resumed as did the
Cape May-Lewes Ferry. On November 2nd, the governor lifted the evacuation order for Atlantic City
and the casinos opened the next day. Evacuation orders were also lifted for Cape May County. Limited
New Jersey Rail Service resumed. Because of power outages, lines for gas reached 100 cars long in
the northern part of the state. The governor declared a limited state of emergency and imposed odd-
even rationing for gasoline purchases in twelve northern New Jersey counties because of the
shortages. They remained in effect through November 12t The EPA temporarily suspended some
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Clean Air Act restrictions. The entire state was also under odd-even water restrictions. On November
39 about 75 major roadways were still closed. On November 4th, rail service between Philadelphia
and Atlantic City resumed. It was estimated that the average New Jersey beach became 30 to 40 feet
narrower. It was difficult for people whose homes were uninhabitable to find rental properties.

Sandy was the costliest natural disaster by far in the state of New Jersey. Record breaking high tides
and wave action combined with sustained winds as high as 60 to 70 mph with gusts as high as 80 to
90 mph battered the state. Statewide, Sandy caused an estimated $29.4 billion in damage; destroyed
or significantly damaged 30,000 homes and businesses; affected 42,000 additional structures and
was responsible for 12 deaths. A new temporary inlet formed in Mantoloking (Ocean County) where
some homes were swept away. About 2.4 million households in the state lost power. It would take
weeks for power to be fully restored.

Hardest hit were the coastal areas of Ocean and Monmouth Counties. Every municipality that bordered
Raritan Bay and the Atlantic Ocean suffered widespread damage in Monmouth County and every
inland municipality had at least some sporadic damage. Union Beach and Sea Bright were among the
hardest hit locations. In Sea Bright, many businesses were totally destroyed, and the fishing pier
collapsed. Both Spring Lake and Belmar had miles of their boardwalks destroyed. Some schools were
damaged beyond use. Monmouth University was used as an evacuation center. The New Jersey
Transit line had to be rebuilt because it was severely damaged. Ferry service between Manhattan and
Atlantic Highlands was suspended indefinitely.

Sandy produced record breaking power outages. Statewide, 2.7 million utility customers lost power,
by far surpassing the record from Tropical Storm Irene in 2011. Public Service Electric and Gas alone
had power lost to 1.4 million of its customers and reported about 48,000 trees had to be removed or
trimmed to restore power and over 2,400 poles had to be replaced. Jersey Central Power and Light
estimated that nearly 1.0 million of its customers lost power, about ninety percent of its customer base.
This included hardest hit areas of Ocean and Monmouth Counties. Monmouth County had the greatest
number of sustained outages of any county in the state. The utility had to cut through approximately
45,000 fallen trees. It was unable to restore power to about 30,000 of its shore and barrier island
customers because of massive infrastructure damage to those homes and businesses. Elsewhere in
the state, power restoration was hampered by a nor'easter that occurred on November 7th. Public
Service Electric and Gas restored all power on November 12th and Jersey Central Power and Light
by November 14th.

The unique aspect of Sandy and unlike most tropical systems was the multi-tide cycle increase of
onshore winds prior to landfall. This caused multiple high tide cycles with tidal flooding and helped
produce catastrophic wave action. Record breaking or near record breaking high tides were
exacerbated by the high astronomical spring tides associated with the full moon. Sandy's landfall
coincided closely with the high tide cycle on the evening of the 29th.

On the ocean side, Raritan Bay, and the lower Delaware Bay experienced minor tidal flooding starting
during the high tide cycle on the morning of the 28th with some moderate tidal flooding during the high
tide cycle on the evening of the 28th. Widespread major tidal flooding occurred during the morning
and evening high tide cycles on the 29th. The highest tide (and surge) along the ocean front and
Raritan Bay was with the landfalling high tide cycle on the evening of the 29th.

The ocean front and Raritan Bay surge was 5 to 9 feet. A new all-time record tide was set in Sandy
Hook. The tide reached 13.31 feet above mean lower low water before the pier collapsed about 45
minutes before high tide. An after the event survey performed by the USGS and Rutgers University
determined that an estimated crest of 14.40 feet above mean lower low water will be used as the new
record for Sandy Hook. The entrance to New York Harbor Buoy (a relatively new buoy) had record
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breaking seas of 32.5 feet. The Delaware Bay Buoy (about 19 miles east of Fenwick Island, Delaware)
had seas that reached 24.5 feet.

It was estimated that waves likely reached 12 to 24 feet along the ocean front with the largest waves
along Monmouth County. Most of the surveyed damage to barrier island homes that were either
destroyed or moved indicated that it was the storm surge and wave action that caused most of the
damage. Either minor or no tidal flooding occurred with the subsequent high tide cycles the rest of the
month. The highest tide reached a record breaking 13.31 feet above mean lower low water in Sandy
Hook before the pier collapsed approximately 45 minutes before the evening high tide on the 29th.
The previous record was 10.1 feet above mean lower low water during Hurricane Donna on September
12, 1960 and the December 11, 1992 nor'easter. While there are no established benchmarks for tidal
flooding levels at these other stations, the following is a list of the highest tides during Sandy. These
may not represent the highest actual tide as there were power outages and some of the graphs
plateaued at high crest. The tide gages whose peak crest looks suspect (and may be higher) are
marked with an asterisk. At Keansburg* the highest crest was 8.96 feet above mean lower low water,
at Sea Bright, the highest crest was 13.79 feet above mean lower low water, at Belmar* the highest
crest was 8.70 feet above mean lower low water.

Strong winds associated with Sandy started to spread across the state during the morning of the 29th;
most of the peak wind gusts (between 70 mph and 90 mph) occurred during the late afternoon and
evening hours as Sandy was making landfall. Most of the strong wind gusts were over by the following
morning. The most widespread measured hurricane force wind gusts occurred in northern Ocean
County and Monmouth County. Peak wind gusts included 87 mph at Sandy Hook, 79 mph in Sea Girt,
Barnegat Light (Ocean County) and High Point (Sussex County), 78 mph in Brick Township (Ocean
County), 75 mph in Long Branch, 73 mph in Monmouth Beach, and 61 mph in Wall Township.
Maximum sustained winds included 68 mph at Sandy Hook and 61 in Long Branch. Sandy was
estimated to have caused $1.75billion in wind-related property damages in Monmouth County alone.

Heavy rain also occurred with Sandy. This made it easier for shallow rooted and leafed trees to be
uprooted, as well as complicating tidal flooding. Event rainfall totals averaged 1 to 3 inches in the
northern half of the state and 3 to 7 inches in the southern half of the state, except 6 to 12 inches along
the southern tier counties of Salem, Cumberland, Cape May, and coastal Atlantic County. The steady
rains associated with Sandy occurred from the 28th to the 30th throughout most of the state.

4.2.5 HURRICANE AND TROPICAL STORM: PROBABILITY OF FUTURE
OCCURRENCES

The probability of future hurricane and tropical storm events for Monmouth County is high. According
to NOAA statistical data, Monmouth County is in an area with an annual probability of a Named Storm
between 18 and 24 percent (Figure 4.2 — 2 Empirical Probability of a Named Storm). This empirical
probability is consistent with other scientific studies and observed historical data made available
through a variety of federal, state and local sources. According to the NOAA data on historical storm
tracks, the annual probability of a hurricane or tropical storm coming within 75 miles of Monmouth
County is 22 percent. Also, a recent study headed by Colorado State University's Dr. William Gray
concluded that the probability of a named storm making landfall in the vicinity of Monmouth County is
13.2 percent.

Occurrences are most likely during the official Atlantic hurricane season, which encompasses the
months of June through November. The peak of the Atlantic hurricane season is in early to mid-
September and the average number of storms that reach hurricane intensity per year in this basin is
six. The probability of storm occurrences will vary significantly based on the return interval for different
categories of magnitude. The probability of less intense storms (lower return periods) is higher than
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more intense storms (higher return periods). Table 4.2-3 Peak Gust Wind Speeds Versus Return
Period for Monmouth County profiles the potential peak gust wind speeds that can be expected in
Monmouth County during a hurricane event for various return periods according to FEMA's HAZUS-
MH® loss estimation methodology.

Table 4.2 - 3 Peak Gust Wind Speeds Versus Return Period for Monmouth County, NJ
10-Year 20-Year 50-Year 100-Year 200-Year 500-Year 1,000-Year

44 mph 63 mph 86 mph 102 mph 115 mph 132 mph 143 mph

SOURCE: HAZUS-MH, MR2
Figure 4.2 -2 Empirical Probability of a Named Storm (NOAA)

Empirical Probability of o Named Storm
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4.2.6 HURRICANE AND TROPICAL STORM: POTENTIAL EFFECTS OF CLIMATE
CHANGE

The frequency and intensity of coastal storms and severe weather events is expected to increase in
the future due to climate change. In the years to come, it is anticipated that Monmouth County will
observe drastic changes in storm character, intensity, frequency, and storm tracking. Hurricanes are
likely to become more intense with rising sea water temperatures.

The following types of impacts can be anticipated in Monmouth County's future as a result of climate
change and sea level rise: inundation of low-lying areas; increased frequency and extent of storm-
related flooding; wetland loss; saltwater intrusion into estuaries and freshwater aquifers; land loss
through submergence and erosion of lands in coastal areas; migration of coastal landforms and
habitats; increased salinity in estuaries and coastal fresh; impacts to human populations (property
losses, more frequent flood damage, more frequent flooding of roadways and urban centers, risks to
people as the population of coastal areas increases); more buildings and infrastructure exposed,;
currently exposed buildings and infrastructure could be subject to potentially greater losses as water
levels increase, and continued rapid coastal development exacerbates the impacts of sea level rise;
impacts on gravity flow stormwater systems; impacts on non-coastal areas.

Impacts of climate change and sea level rise can affect all parts of a community, including:
transportation infrastructure (ports, marinas, airports, roads, bridges, railways); public infrastructure
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(stormwater and wastewater management systems, drinking water supply and distribution systems,
power utility systems, communications systems); public facilities (i.e., police, fire, ambulance,
hospitals, schools, daycare centers, adult living facilities, historic landmarks, government buildings,
libraries, parks, etc.); and economic viability of a community - particularly for communities where
tourism tends to drive local economies, as is the case in many of Monmouth County's coastal
communities. Climate change and sea level rise could lead to a potential loss of assets that support
tourism (i.e., beaches themselves as well as beach access points, lodging, restaurants, marinas,
fishing habitats, ecotourism, etc.).

4.2.7 HURRICANE AND TROPICAL STORM: VULNERABILITY ASSESSMENT
Impacts

Coastal areas of Monmouth County are particularly dynamic environments and are quite susceptible
to hazards associated with hurricanes and tropical storms. These susceptibilities are expected to
increase over time due to the effects of sea level rise. Impacts of hurricanes and tropical storms are
associated with damages as a result of flooding (riverine and coastal back bay and oceanfront), as
well as storm surge, high winds, damaging waves, and coastal erosion. It is possible for the entire
county to be impacted by hurricanes and tropical storms, though in different ways. For example, wind
impacts may be widespread but more severe in immediate coastal areas. Structures closest to the
Atlantic Coast could suffer catastrophic damages from wind, surge, waves and beach erosion while
impacts to inland structures would be less substantial due to lower wind speeds and absence of surge.
Riverine flooding would be limited to riverine flood zones and being of slower velocities in most cases
would cause less severe types of structure damages. Roads and bridges across the county would be
susceptible to overtopping and damage from floodwaters. Beach erosion can often be severe during
hurricanes and tropical storms; though beach restoration and maintenance activities are undertaken
regularly to offset storm impacts. The Long Branch - Manasquan Project, between Sandy Hook and
Manasquan Inlet, is one of the largest beach construction projects completed in the US with over 25
million cubic yards of sand placed on 25 miles of beaches.

Monmouth County is a tourist destination. With summer being the peak vacation time, coincident with
hurricane season, the potential population at risk is at its peak during the time of year when Monmouth
County is most likely to be impacted by a hurricane or tropical storm. Impacts to the general public
include evacuation and sheltering needs, as well as emergency response for those who shelter in
place or are injured during the event. All property types are impacted, with residential and commercial
impacts being greatest due to their proximity to the coast. Roads, bridges, schools, hospitals and other
types of critical facilities are susceptible to wind and water damage. Secondary impacts would be
associated with flying debris, as well as drifting sand from storm surges. Sand covered roads and
bridges would be common impacts. Beach erosion can be catastrophic depending on the particular
area and the nature of the event. Transportation, communications, and governmental services may
be severely impacted. Impacts would be exacerbated when coincident with high tides, or during
prolonged types of events that extend across several tidal cycles. Sea level rise will increase impacts
over time.

Table 4.2 - 4 Hurricane Damage Classifications describes the damage that could be expected for
each category of hurricane. Damage during hurricanes might also result from spawned tornadoes,
storm surge, and inland flooding associated with heavy rainfall that usually accompanies these storms.
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Table 4.2 - 4 Hurricane Damage Classifications

Storm

Category Damage Level Description of Damages Photo Example

No real damage to building structures. Damage
primarily to unanchored mobile homes, shrubbery and
trees. Also, some coastal flooding and minor pier
damage.

1 MINIMAL

Some roofing material, door and window damage.
Considerable damage to vegetation, mobile homes, etc.
Flooding damages piers and small craft in unprotected
moorings might break their moorings.

2 MODERATE

Some structural damage to small residences and utility
buildings, with a minor amount of curtainwall failures.
Mobile homes are destroyed. Flooding near the coast
destroys smaller structures, with larger structures
damaged by floating debris. Terrain might be flooded
well inland.

3 EXTENSIVE

More extensive curtainwall failures with some complete
4 EXTREME roof structure failure on small residences. Major erosion
of beach areas. Terrain might be flooded well inland.

Complete roof failure on many residences and industrial
buildings. Some complete building failures with small
utility buildings blown over or away. Flooding causes
major damage to lower floors of all structures near the
shoreline. Massive evacuation of residential areas might
be required.

5 CATASTROPHIC

SOURCE: NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION; FEDERAL EMERGENCY MANAGEMENT AGENCY

Exposure and Damage Estimates

Hurricanes and tropical storms are complex combinations of discrete component hazards occurring
simultaneously. Damages during these events result from the cumulative impacts of a wide range of
hazards including flooding, storm surge, coastal erosion, wave action, and high winds. No two
hurricanes or tropical storms are identical. Even hurricanes of the same category can bring with them
wildly different impacts depending on whether they occur during a time of high tide or low tide.
Variations in inland wind affects and precipitation amounts, for example, can vary widely. Thus, it is
difficult to estimate total potential losses from these cumulative effects in a manner that would allow
for the calculation of a meaningful annual 'hurricane and tropical storm' average annual loss estimate.
The current HAZUS-MH hurricane model only analyzes hurricane winds and is not capable of
modeling and estimating cumulative losses from all hazards associated with hurricanes; therefore,
only hurricane wind losses are reported in this section. This particular Hurricane and Tropical Storm
subsection of the plan assesses vulnerability strictly with regard to hurricane winds. Vulnerability to
the component hazards of hurricane and tropical storm events such as flooding, storm surge, coastal
erosion, wave action, and high winds are addressed separately in this section.
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As part of the plan update, a probabilistic scenario was created using HAZUS-MH to assess the
vulnerability of Monmouth County to hurricane winds. Default HAZUS-MH wind speed data and
damage functions, and methodology were used to determine the potential estimated losses for 50-,
100-, 200-, 500-, and 1000-year frequency events and annual expected loss at the census tract level.
According to USGS, the term 50-, 100-, 200-, 500, and 1000-year flood is used to simplify the definition
of a flood that statistically has a certain percent chance of occurring in any given year. In any given
year, a 50-year flood has a 1 in 50 chance of occurring, a 100-year flood a 1 in 100 chance, a 500-
year flood a 1 in 500 chance, and a 1,000-year flood a 1 in 1,000 chance for occurring. Table 4.2-5
Estimated Potential Losses from 50-, 100-, 200-, 500-, and 1000-year Hurricane Wind Events
shows estimated potential losses for 50-, 100-, 200-, 500- and 1000-year hurricane wind event
scenarios by jurisdiction. Table 4.2 - 6 Potential Annualized Losses from Hurricane Wind by
Jurisdiction shows potential annualized property losses and percent loss ratios resulting from
hurricane wind by jurisdiction as estimated using HAZUS. For the plan update, estimates were refined
by using a HAZUS Level 2 analysis; population estimates were refined using Census 2010 data; and
annualized expected property losses reflect updated (2018) improvement values.

Table 4.2 - 5 Estimated Potential Losses from 50-, 100-, 200-, 500-, and 1000-year Hurricane Wind

Events

Total Assessed

Potential Total Losses from Hurricane Wind (2018 Values)

Value of 50-Year 100-Year 200-Year 500-Year 1000-Year
Jurisdiction Improvements Hurricane Hurricane Hurricane Hurricane Hurricane
(2018 values) Wind Event Wind Event Wind Event Wind Event Wind Event
Aberdeen
' 1,074
Township of $1,074,509,800 $498,399 $1,197,699 $2,075,361 $14,799,514 $46,585,724
Allenhurst
’ 217,949,000
Borough of $ $359,435 $985,305 $3,313,990 $6,276,549 $11,978,111
Allentown
: 127,734,200
Borough of $ $20,467 $62,237 $20,746 $4,919,619 $4,789,298
Astuirt); I;:':lrk, $1,267,473,400 $3,042,549 $10,606,541 $27,017,330 $43,316,809 $67,483,086
Atlantic
Highlands, $364,693,600 $377,369 $879,374 $1,692,482 $3,892,865 $14,488,107
Borough of
Avon-By-The-
Sea, Borough | $266,879,900 $926,734 $3,051,724 $9,586,872 $17,845,557 $30,252,555
of
Belmar
’ 47
Borough of $553,347,900 $1,423,360 $4,978,815 $14,592,646 $27,861,807 $44,227,955
Bradley Beach,|  g46112,100 | $1,374793 | $4701.224 | $13411556 $22,738,741 $38,195,954
Borough of
B“e”e-fforough $669,338,900 | $1,607,125 $4,744,240 $12,595,062 $36,538,876 $51,137,835
Colts Neck, $927,454,500 $1,450,873 $3,302,845 $5,538,792 $39,347,978 $87,008,613
Township of
Deal, ‘z?fOUQh $822,100,400 $1,339,554 $3,585,763 $11,141,516 $21,202,079 $43,321,076
Eatontown, | g1 314725700 | $1,376,207 | $4,201,969 $8,855,258 $24,923,176 $56,485,673
Borough of
Englishtown
' 158,314,1
Borough of | 158314100 $24,068 $61,647 $70,783 $2,249,791 $4,554,880
Fair Haven, | ¢785 519 700 $1,042,807 $2,459,124 $4,490,847 $11,815,536 $39,712,234
Borough of
Farmingdale
: 1
Borough of | S-0%:883,900 $103,102 $287,001 $587,174 $3,423,364 $5,341,870
Freehold
: 771,202,500
Borough of $ $349,996 $793,553 $1,037,086 $20,377,817 $37,568,681
Freehold, $4,433,974,800 $2,485,118 $5,179,821 $7,835,384 $139,332,200 $259,793,379
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Total Assessed

Potential Total Losses from Hurricane Wind (2018 Values)

Value of 50-Year 100-Year 200-Year 500-Year 1000-Year
TfesliEiien Improvements Hurricane Hurricane Hurricane Hurricane Hurricane
(2018 values) Wind Event Wind Event Wind Event Wind Event Wind Event
Township of
Hazlet
’ 1,215,098,000
Township of $ $816,697 $1,896,140 $3,091,083 $16,047,616 $60,687,164
Highlands
' 342,874,400
Borough of $ $521,476 $1,448,102 $3,062,411 $6,254,536 $21,621,183
Holmdel,
Township of $2,104,382,100 $1,028,747 $2,508,717 $4,802,604 $26,004,822 $86,033,949
Howell, $4,204,216,400 $4,974,651 $11,909,017 $19,090,277 $165,427,849 $257,311,563
Township of
Interlaken
’ 125,000,500
Borough of $ $238,465 $639,792 $1,751,493 $3,381,146 $6,003,101
Keansburg
: 343,826,000
Borough of $ $321,131 $709,432 $1,471,969 $6,146,236 $23,803,642
Keyport, $434,885,600 $239,901 $525,333 $925,858 $6,728,027 $21,955,888
Borough of
Lake Como
' 140,566,300
Borough of $ $424,966 $1,332,778 $4,012,413 $8,170,625 $13,006,143
Litte Silver, | ¢85 515 700 $1,261,354 $3,060,002 $5,437,068 $16,364,105 $48,340,828
Borough of
Lovc"r: 6@}?2‘;“ $69,262,800 $170,605 $492,435 $1,547,419 $2,817,173 $5,196,912
Lon(g:itByri?Ch' $2,478,681,000 | $7,439,333 | $24,332,831 | $63,307,204 $98,238,891 $223,212,802
Manalapan, | g4 619,949,900 | $1,404,921 $3,441,284 $5,147,165 $92,857,548 $201,496,902
Township of
Manasquan, | ¢799 826,975 $2,239,583 $7,184,399 $20,343,274 $56,791,795 $78,014,173
Borough of
Marlboro
: 4,435,729,800
Township of | ° $1,977,773 $4,564,717 $7,257,331 $81,276,276 $197,135,172
Matawan
' 17
Borough of | 0%/395.:800 $180,359 $443,720 $816,044 $6,757,783 $18,680,125
Middletown, | g5 805,810,731 | $5629,942 | $13,636,598 | $24,509,008 $86,927,384 $304,103,799
Township of
Millstone
: 1,232,191,1
Township of | S1252191,160 | $236,907 $603,134 $532,232 $34,107,622 $46,521,102
Monmouth
Beach, Borough| $501,592,200 $1,618,079 $5,303,045 $14,965,376 $25,326,120 $69,341,917
of
Neptune City, |  ¢305 579,900 $703,910 $2,305,106 $6,203,029 $12,096,050 $20,846,450
Borough of
Nepune, | 5431214700 | $3,620,656 | $11,469,383 | $30,625,885 $67,840,515 $117.959,365
Township of
Ocean, $2,684,842,000 | $4,111,118 $12,108,832 $28,692,007 $72,486,373 $137,188,144
Township of
Oceanport, $562,875,800 $930,091 $2,553,944 $5,714,048 $14,619,754 $39,352,567
Borough of
Red Bank, | ¢1 194733 400 $1,416,994 $4,133,138 $7,494,770 $28,129,893 $75,638,891
Borough of
Roosevelt
’ 50,136,700
Borough of $ $2,193 $7,237 $5,584 $460,689 $620,521
Rumson, | g1 600,650,400 | $3,336,800 $8,120,961 $15,771,157 $33,605,306 $121,805,615
Borough of
Eﬁ?oﬁgﬁ“; $235,586,800 $1,110,529 $3,054,775 $10,858,360 $21,313,910 $53,246,360
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@
Total Assessed Potential Total Losses from Hurricane Wind (2018 Values) :
Value of 50-Year 100-Year 200-Year 500-Year 1000-Year
TfesliEiien Improvements Hurricane Hurricane Hurricane Hurricane Hurricane x
(2018 values) Wind Event Wind Event Wind Event Wind Event Wind Event
Sea Girt
' 732,097,1
Borough of $732,097,100 $1,492,294 $4,561,127 $13,088,986 $36,280,235 $49,963,400 m
Sé’gfgﬁ“{% $608,635,700 $478,613 $1,186,108 $2,256,310 $7,276,514 $21,497,045 78
Shrewsbury
! 30,450,000
Township of $ $16,655 $51,779 $104,922 $310,277 $733,215 >
Sé)g'rr;%;ﬁ';? $1,028,817,800 | $3439,378 | $10593820 | $33,073319 | $74446,136 | $109,226,633 n
Spring Lake m
Heights, $525,407,200 $1,425,210 $4,505,315 $12,986,902 $27,870,777 $38,232,848
Borough of I I I
Tls'r(‘)tr%zgﬁ';v $1,691,986,800 | $2,139,614 | $5888599 | $10,206,677 | $39,389,114 $88,553,309 W
Union Beach, | - 357,844,700 $240,619 $421,618 $718,792 $3,672,714 $18,341,908 W
Borough of
Upper Z
Freehold, $851,779,300 $273,501 $410,370 $362,834 $44,234,144 $52,012,544
Township of I I I
wall, Tgf""”Sh'p $3,053,292,400 | $5489,585 | $15,780,666 | $41,838,522 | $128,968,156 | $191,543,698 =2
West Long —l
Branch, $889,026,200 $1,204,868 $3,365,718 $7,415,350 $16,878,323 $42,780,450
Borough of
Mgr;Tr?tl;l/th $63,526,773,666 | $79,968,475 | $225628,859 | $533,350,658 | $1,810,366,713 | $3,704,934,355

SOURCE: HAZUS-MH

Table 4.2 - 6 Potential Annualized Losses from Hurricane Wind by Jurisdiction

Estimated Total Assessed Total Annualized Annualized
Jurisdiction Population At Risk Value of Expected Property Percent Loss
(2017 ACS) Improvements Losses - Hurricane Ratio
(2018 Values) Wind
(2018 Values)
Sea Bright, Borough of 1,304 $235,586,300 $254,887 0.10%
Monmouth Beach, Borough of 3,247 $501,592,200 $340,758 0.07%
Loch Arbour, Village of 195 $69,262,800 $28,393 0.06%
Bradley Beach, Borough of 4,262 $462,112,100 $210,323 0.05%
Long Branch, City of 30,751 $2,478,681,000 $1,248,692 0.05%
Manasquan, Borough of 5,824 $799,826,975 $369,957 0.05%
Sea Girt, Borough of 1,714 $732,097,100 $246,662 0.05%
Spring Lake, Borough of 2,980 $1,028,817,800 $551,202 0.05%
Asbury Park, City of 15,830 $1,267,473,400 $414,465 0.04%
Avon-By-The-Sea, Borough of 1,814 $266,879,900 $155,267 0.04%
Belmar, Borough of 5,719 $553,347,900 $226,242 0.04%
Brielle, Borough of 4,738 $669,338,900 $237,188 0.04%
Deal, Borough of 579 $822,100,400 $232,869 0.04%
Lake Como, Borough of 1,518 $140,566,300 $66,013 0.04%
Neptune City, Borough of 27,728 $305,279,900 $108,373 0.04%
Neptune, Township of 4,749 $2,431,214,700 $616,407 0.04%
Rumson, Borough of 6,874 $1,600,650,400 $634,056 0.04%
Spring Lake Heights, Borough of 4,645 $525,407,200 $209,379 0.04%
Wall, Township of 26,020 $3,053,292,400 $913,506 0.04%
Atlantic Highlands, Borough of 4,322 $364,693,600 $75,700 0.03%
Fair Haven, Borough of 6,015 $785,619,700 $206,460 0.03%




Total Annualized Annualized

Value of Expected Property Percent Loss
Improvements Losses - Hurricane Ratio
(2018 Values) Wind

(2018 Values)

Estimated Total Assessed

Jurisdiction Population At Risk

(2017 ACS)

Highlands, Borough of 4,880 $342,874,400 $110,243 0.03%
Howell, Township of 52,076 $4,204,216,400 $1,072,673 0.03%
Interlaken, Borough of 825 $125,000,500 $35,418 0.03%
Keansburg, Borough of 9,868 $343,826,000 $106,698 0.03%
Little Silver, Borough of 5,917 $873,512,700 $250,551 0.03%
Middletown, Township of 65,952 $5,895,810,731 $1,470,866 0.03%
Ocean, Township of 27,006 $2,684,842,000 $766,949 0.03%
Oceanport, Borough of 5,762 $562,875,800 $197,754 0.03%
Red Bank, Borough of 12,220 $1,194,733,400 $378,281 0.03%
Union Beach, Borough of 5,634 $387,844,700 $74,904 0.03%
West Long Branch, Borough of 7,944 $889,026,200 $223,225 0.03%
Allentown, Borough of 1,890 $127,734,200 $25,866 0.02%
Colts Neck, Township of 10,018 $927,454,500 $408,519 0.02%
Eatontown, Borough of 12,258 $1,314,725,700 $296,481 0.02%
Farmingdale, Borough of 1,470 $109,883,900 $24,781 0.02%
Freehold, Borough of 11,938 $771,202,500 $153,710 0.02%
Freehold, Township of 35,429 $4,433,974,800 $1,000,423 0.02%
Hazlet, Township of 20,082 $1,215,098,000 $279,141 0.02%
Holmdel, Township of 16,648 $2,104,382,100 $400,754 0.02%
Keyport, Borough of 7,138 $434,885,600 $99,832 0.02%
Manalapan, Township of 40,096 $4,619,949,900 $793,322 0.02%
Marlboro, Township of 40,466 $4,435,729,800 $861,702 0.02%
Matawan, Borough of 8,898 $517,395,800 $92,557 0.02%
Millstone, Township of 10,522 $1,232,191,160 $177,288 0.02%
Shrewsbury, Borough of 4,051 $608,635,700 $104,946 0.02%
Tinton Falls, Borough of 17,902 $1,691,986,800 $445,486 0.02%
Upper Freehold, Township of 6,899 $851,779,300 $185,144 0.02%
Aberdeen, Township of 2,997 $1,074,509,800 $22,992 0.01%
Englishtown, Borough of 2,131 $158,314,100 $17,781 0.01%
Roosevelt, Borough of 808 $50,136,700 $2,641 0.01%
Shrewsbury, Township of 1,117 $30,450,000 $3,791 0.01%
Allentown, Borough of 149 $127,734,200 N/A N/A
Monmouth County 1,236,224 $125,761,088,532 $35,097,594 -

SOURCE: HAZUS-MH

Table 4.2 — 7 Total Number of Critical Facilities, Critical Infrastructure, and Historic & Cultural
Resources with Risk of Storm Surge by Storm Category and Jurisdiction shows the number and
percentage of critical facilities, critical infrastructure, and historic and cultural resources with risk of
storm surge from Category 1, Category 2, Category 3, and Category 4 Hurricanes. Georeferenced
critical facility data points were recorded as at risk of storm surge if they intersected with NOAA storm
surge inundation zones from the NOAA National Weather Service (NWS) National Hurricane Center
Sea, Lake, and Overland Surge from Hurricanes (SLOSH) model. Historic properties and religious
institutions were excluded from this analysis.
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Table 4.2 - 7 Total Number of Critical Facilities, Critical Infrastructure, and Historic & Cultural
Resources with Risk of Storm Surge by Storm Category and Jurisdiction
Number of Critical Facilities Percentage of Critical Facilities
Jurisdiction with Risk of Storm Surge with Risk of Storm Surge
Catl Cat2 Cat3 Cat4 | Catl Cat2 Cat3 | Cat4

S
@
o
P e
Aberdeen Township 1 1 7 7 3% 3% 21% 21% m
Allenhurst Borough 3 3 5 11 27% 27% | 45% | 100% 2\
Allentown, Borough of 0 0 0 0 0% 0% 0% 0%

Asbury Park City 17 17 23 45 30% 30% 41% 80% >
Atlantic Highlands Borough 1 4 4 13 4% 15% 15% 48%
Avon-by-the-Sea Borough 11 11 19 19 58% 58% | 100% | 100% (Up]

Belmar Borough 19 24 24 24 79% 100% 100% | 100%

Bradley Beach Borough 0 0 20 20 0% 0% 100% | 100% m
Brielle Borough 9 9 9 9 47% 47% 47% 47% m
Colts Neck Township 4 4 4 4 7% 7% 7% 7%

Deal Borough 1 1 2 2 9% 9% 18% | 18% (U)p)
Eatontown Borough 0 0 0 9 0% 0% 0% 32% m
Fair Haven Borough 2 2 2 2 11% 11% 11% 11%

Hazlet Township 9 15 18 25 20% 33% 40% 56% Z

Highlands Borough 4 4 4 4 22% 22% 22% 22%
Holmdel Township 0 0 0 2 0% 0% 0% 3% m
Interlaken Borough 0 0 5 6 0% 0% 71% 86%
Keansburg Borough 28 29 29 29 97% | 100% | 100% | 100% 2

Keyport Borough 9 19 19 27 30% 63% 63% 90%

Lake Como Borough 5 6 6 6 71% 86% 86% 86% _I
Little Silver Borough 2 2 9 22 7% 7% 33% 81%
Loch Arbour Village 3 3 5 5 60% 60% 100% | 100%

Long Branch City 0 0 41 51 0% 0% 61% 76%

Manasquan Borough 7 8 23 23 23% 27% 77% 7%
Matawan Borough 0 0 3 6 0% 0% 9% 19%
Middletown Township 39 52 55 58 24% 32% 33% 35%
Monmouth Beach Borough 1 2 10 10 10% 20% 100% | 100%
Neptune City Borough 0 0 5 5 0% 0% 45% 45%
Neptune Township 3 3 12 33 4% 4% 16% 43%
Ocean Township 0 0 0 6 0% 0% 0% 12%
Oceanport Borough 6 6 6 13 40% 40% 40% 87%
Point Pleasant Beach Borough 2 2 2 2 100% 100% 100% | 100%
Red Bank Borough 62 62 62 62 90% 90% 90% 90%
Rumson Borough 9 9 10 14 28% 28% 31% 44%
Sea Bright Borough 17 17 17 17 100% 100% 100% | 100%
Sea Girt Borough 0 9 11 11 0% 45% 55% 55%
Shrewsbury Borough 0 0 0 4 0% 0% 0% 9%
Spring Lake Borough 0 22 23 23 0% 71% 74% 74%
Spring Lake Heights Borough 0 0 5 5 0% 0% 42% 42%
Tinton Falls Borough 3 3 3 3 4% 4% 4% 4%
Union Beach Borough 19 21 21 21 90% 100% 100% | 100%
Wall Township 5 5 7 7 7% 7% 9% 9%
West Long Branch Borough 0 0 0 1 0% 0% 0% 1%
Monmouth County 301 375 530 666 15% 18% 26% 33%

Number of Critical Percentage of Critical
Infrastructure with Risk of Infrastructure with Risk of Storm

Jurisdiction Storm Surge Surge

Catl Cat2 Cat3 Cat4 | Catil Cat2 Cat3 | Cat4

Aberdeen Township 1 1 7 7 3% 3% 21% 21%

Allenhurst Borough 3 3 5 11 27% 27% 45% 100%
Allentown, Borough of 0 0 0 0 0% 0% 0% 0%
Asbury Park City 17 17 23 45 30% 30% 41% 80%

Atlantic Highlands Borough 1 4 4 13 4% 15% 15% 48%




Number of Critical Percentage of Critical
Infrastructure with Risk of Infrastructure with Risk of Storm

SR IE e Storm Surge Surge

Cat 1l Cat2 Cat3

Avon-by-the-Sea Borough 19

Belmar Borough 19 24 24 24 79% 100% 100% | 100%
Bradley Beach Borough 0 0 20 20 0% 0% 100% | 100%
Brielle Borough 9 9 9 9 47% 47% 47% 47%

Colts Neck Township 4 4 4 4 7% 7% 7% 7%
Deal Borough 1 1 2 2 9% 9% 18% 18%
Eatontown Borough 0 0 0 9 0% 0% 0% 32%
Fair Haven Borough 2 2 2 2 11% 11% 11% 11%
Hazlet Township 9 15 18 25 20% 33% 40% 56%
Highlands Borough 4 4 4 4 22% 22% 22% 22%

Holmdel Township 0 0 0 2 0% 0% 0% 3%
Interlaken Borough 0 0 5 6 0% 0% 71% 86%
Keansburg Borough 28 29 29 29 97% 100% 100% | 100%
Keyport Borough 9 19 19 27 30% 63% 63% 90%
Lake Como Borough 5 6 6 6 71% 86% 86% 86%
Little Silver Borough 2 2 9 22 7% 7% 33% 81%
Loch Arbour Village 3 3 5 5 60% 60% 100% | 100%
Long Branch City 0 0 41 51 0% 0% 61% 76%
Manasquan Borough 7 8 23 23 23% 27% 77% 7%
Matawan Borough 0 0 3 6 0% 0% 9% 19%
Middletown Township 39 52 55 58 24% 32% 33% 35%
Monmouth Beach Borough 1 2 10 10 10% 20% 100% 100%
Neptune City Borough 0 0 5 5 0% 0% 45% 45%
Neptune Township 3 3 12 33 4% 4% 16% 43%
Ocean Township 0 0 0 6 0% 0% 0% 12%
Oceanport Borough 6 6 6 13 40% 40% 40% 87%
Point Pleasant Beach Borough 2 2 2 2 100% 100% 100% 100%
Red Bank Borough 62 62 62 62 90% 90% 90% 90%
Rumson Borough 9 9 10 14 28% 28% 31% 44%
Sea Bright Borough 17 17 17 17 100% 100% 100% | 100%
Sea Girt Borough 0 9 11 11 0% 45% 55% 55%

Shrewsbury Borough 0 0 0 4 0% 0% 0% 9%
Spring Lake Borough 0 22 23 23 0% 71% 74% 74%
Spring Lake Heights Borough 0 0 5 5 0% 0% 42% 42%

Tinton Falls Borough 3 3 3 3 4% 4% 4% 4%
Union Beach Borough 19 21 21 21 90% 100% 100% 100%

Wall Township 5 5 7 7 7% % 9% 9%

West Long Branch Borough 0 0 0 1 0% 0% 0% 4%
Monmouth County 301 375 530 666 15% 18% 26% 33%

Number of Historic and Cultural = Percentage of Historic and Cultural
Resources with Risk of Storm Resources with Risk of Storm

Jurisdiction Surge Surge

Catl Cat2 Cat3 Cat4 | cCatil Cat2 Cat3 | Cat4

Aberdeen Township 1 1 7 7 3% 3% 21% 21%
Allenhurst Borough 3 3 5 11 27% 27% 45% 100%

Allentown, Borough of 0 0 0 0 0% 0% 0% 0%
Asbury Park City 17 17 23 45 30% 30% 41% 80%
Atlantic Highlands Borough 1 4 4 13 4% 15% 15% 48%
Avon-by-the-Sea Borough 11 11 19 19 58% 58% 100% | 100%
Belmar Borough 19 24 24 24 79% 100% 100% | 100%
Bradley Beach Borough 0 0 20 20 0% 0% 100% | 100%
Brielle Borough 9 9 9 9 47% 47% 47% 47%

Colts Neck Township 4 4 4 4 % 7% % 7%
Deal Borough 1 1 2 2 9% 9% 18% 18%
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S
@
Number of Historic and Cultural = Percentage of Historic and Cultural o
Jurisdiction Resources with Risk of Storm Resources with Risk of Storm
Surge Surge :U
Cat2 Cat3 —
Eatontown Borough 0 0 0 9 0% 0% 0% 32% m
Fair Haven Borough 2 2 2 2 11% 11% 11% 11%
Hazlet Township 9 15 18 25 20% 33% 40% | 56% 2\
Highlands Borough 4 4 4 4 22% 22% 22% 22%
Holmdel Township 0 0 0 2 0% 0% 0% 3% >
Interlaken Borough 0 0 5 6 0% 0% 71% 86%
Keansburg Borough 28 29 29 29 97% 100% 100% | 100% m
Keyport Borough 9 19 19 27 30% 63% 63% 90%
Lake Como Borough 5 6 6 6 71% 86% 86% 86% m
Little Silver Borough 2 2 9 22 7% 7% 33% 81% m
Loch Arbour Village 3 3 5 5 60% 60% 100% | 100%
Long Branch City 0 0 41 51 0% 0% 61% 76% (p]
Manasquan Borough 7 8 23 23 23% 27% 7% 7%
Matawan Borough 0 0 3 6 0% 0% 9% 19% m
Middletown Township 39 52 55 58 24% 32% 33% 35%
Monmouth Beach Borough 1 2 10 10 10% 20% 100% | 100% Z
Neptune City Borough 0 0 5 5 0% 0% 45% 45% m
Neptune Township 3 3 12 33 4% 1% 16% 43%
Ocean Township 0 0 0 6 0% 0% 0% 12% Z
Oceanport Borough 6 6 6 13 40% 40% 40% 87%
Point Pleasant Beach Borough 2 2 2 2 100% 100% 100% | 100% _l
Red Bank Borough 62 62 62 62 90% 90% 90% 90%
Rumson Borough 9 9 10 14 28% 28% 31% 44%
Sea Bright Borough 17 17 17 17 100% 100% 100% | 100%
Sea Girt Borough 0 9 11 11 0% 45% 55% 55%
Shrewsbury Borough 0 0 0 4 0% 0% 0% 9%
Spring Lake Borough 0 22 23 23 0% 71% 74% 74%
Spring Lake Heights Borough 0 0 5 5 0% 0% 42% 42%
Tinton Falls Borough 3 3 3 3 4% 4% 4% 4%
Union Beach Borough 19 21 21 21 90% 100% 100% | 100%
Wall Township 5 5 7 7 7% % 9% 9%
West Long Branch Borough 0 0 0 1 0% 0% 0% 1%
Monmouth County 301 375 530 666 15% 18% 26% 33%

SOURCE: NOAA NWS SLOSH MODEL, MONMOUTH COUNTY OFFICE OF GIS, NJDEP, NJGIN, MONMOUTH COUNTY
JURISDICTIONS

4.2.8 NOR’EASTER: HAZARD DESCRIPTION

Similar to hurricanes, nor'easters are ocean storms capable of causing substantial damage to coastal
areas in the Eastern United States due to their associated strong winds and heavy surf. Nor'easters
are named for the winds that blow in from the northeast and drive the storm up the East Coast along
the Gulf Stream, a band of warm water that lies off the Atlantic coast. They are caused by the
interaction of the jet stream with horizontal temperature gradients and generally occur during the fall
and winter months when moisture and cold air are plentiful. Nor'easters are known for dumping heavy
amounts of rain and snow, producing hurricane-force winds, and creating high surf that causes severe
beach erosion and coastal flooding.

4.2.9 NOR’EASTER: LOCATION

The entire planning area is located within a geographic area that is affected by hurricanes and tropical
storms.




4.2.10 NOR’EASTER: EXTENT

While there are a variety of indicators for nor'easter intensity, Table 4.2 - 8 Saffir-Simpson Scale for
Hurricanes describes the Dolan-Davis Nor'easter Intensity Scale which is based on coastal storm
erosion, degradation and property damage.

Table 4.2 - 8 Dolan-Davis Nor’easter Intensity Scale

Beach .
Storm Class e Dune Erosion Overwash Property Damage
1-Weak Minor None No No
Changes
Modest;
2-Moderate Mostly to Minor No Modest
Lower Beach
Erosion
3-Significant Extends Can be Significant No Loss Of Many Structures at
Local Level
Across Beach
Severg Beach Severg Dune On Low Loss Of Structures At
4-Severe Erosion and Erosion or :
; . Beaches Community-Scale
Recession Destruction
Extreme Dunes Destroyed Massive In Extensive at Regional Scale:
5-Extreme Beach Over Extensive Sheets and . 9 '
. Millions Of Dollars
Erosion Areas Channels

SOURCE: FEDERAL EMERGENCY MANAGEMENT AGENCY

4.2.11 NOR’EASTER: PREVIOUS OCCURANCES AND LOSSES

Monmouth County has a lengthy history of devastating impacts wrought by nor'easters. This includes
damages caused by the effects of extreme wind, heavy rain, snow, wave action, storm surge, coastal
flooding and beach erosion (also addressed separately within this section).

One of the state's worst nor'easters occurred on March 6-8, 1962 when gale force winds (sustained
of 45 miles per hour and gusts to 70 miles per hour) kept storm surges on shore for five successive
high tides during a three-day period with a maximum tidal elevation of 7.8 feet at the Sandy Hook
gage. During these tides, waves reached heights of 20 to 30 feet doing tremendous damage to dunes
and coastal properties. The erosive effect of the storm reportedly changed the face of the shoreline,
eroding some beaches entirely away, while also carving new channels and inlets in Monmouth County.
Many inland areas were inundated as well, with hundreds of homes damaged or destroyed.

Other notable nor'easter events include the following:

November 25, 1950. This nor'easter brought gale force winds and more than three inches of rainfall
to the entire coastline of Monmouth County. A wind velocity of 70 miles per hour was recorded in the
City of Long Branch. The gage at Sandy Hook recorded a maximum tidal elevation of 7.2 feet.

March 1984, October 1991, and January 1992. Nor'easters in March 1984, October 1991, and
January 1992 all caused severe beach and dune erosion, widespread damage to oceanfront roads,
promenades and boardwalks, as well as extensive flooding to coastal and riverine areas. These storm
events coincided with astronomically high tides, which worsened the flooding, erosion and associated
damages.

December 1992. The nor'easter of December 1992 was the harshest New Jersey storm since 1962,
in terms of both damage and weather conditions. The storm caused extreme coastal flooding and
extensive beach erosion. Tide heights ranged from a little over 9 feet above mean low water along the
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ocean front, to an estimated 10 feet above mean low water on some back bays, which is four to five
feet above normal. The storm resulted in destruction of public property including debris-ridden
roadways, beach erosion, collapsed public facilities, boardwalks and damage to storm drainage
facilities. Private properties were also pummeled by the storm; some of these properties were rendered
uninhabitable.

March 12-13, 1993. According to the National Weather Service, this "Storm of the Century" was an
extremely intense nor'easter which impacted New Jersey with a wide variety of hazardous weather. It
was one of the most powerful storms (tropical or extratropical) on record to hit New Jersey, having a
record low minimum central pressure of 961 millibars at almost the same time as it passed over New
Jersey. Accumulations ranged from three to six inches on the southeastern sections, six to 14 inches
in east central and southwestern sections, 10 to 18 inches in west central and northeastern sections,
and 15 to 26 inches in northwestern sections. Winds were sustained at 30 to 45 mph, with gusts to 75
mph (hurricane force) measured in Cape May. Moderate coastal flooding occurred the morning of the
13th as a result of the high winds, tides and pounding surf, with waves of six to eight feet above high
tide levels. Tide levels reached seven to 7.5 feet above mean low water in the back bays.

February 4, 1998. The strongest nor'easter of the winter season battered coastal New Jersey.
Monmouth County was spared by the eastward movement of the nor'easter off of Cape Hatteras,
experiencing moderate to severe beach erosion due to the continuous onshore flow. Two to four feet
of beach were lost in most areas. At Sandy Hook, tides measured 3.2 feet above normal and about
80 percent of the new sand placed in a replenishment project was lost as several hundred feet of
beach disappeared. Both Bradley Beach and Ocean Grove were hard hit by erosion. The waves
washed sand onto Ocean Avenue in Bradley Beach. State Route 36 was flooded in Sea Bright. In
Middletown, Raritan Bay tidal flooding closed roads.

February 24, 1998. Another strong nor'easter brought very strong winds and coastal flooding to the
New Jersey Shore. But, unlike the previous nor'easter, the worst conditions affected Monmouth
County. Tidal departures averaged around three feet above normal. A breach in the sea wall occurred
in Allenhurst. Flooding forced the closure of New Jersey State Routes 35 and 36 in Keyport, Ocean
Avenue in Sea Bright and the entrance road to Sandy Hook, as well as several roads along the bay
side of Sea Bright. Wind gusts reached as strong as 61 mph in Ocean Grove.

October 16, 2002. A strong nor'easter caused tidal flooding along the New Jersey coast and in the
back bays, gusty winds and beach erosion. Tides, winds and erosion were worse in Ocean and
Monmouth counties than farther south. Two downed trees damaged a home in Wall Township. Peak
wind gusts included 49 mph winds in Keansburg and 47 mph winds at Sandy Hook. Streets were knee
deep in water in Sea Bright. Water spilled over the docks along the Shark River and also in
Manasquan. Several roads were flooded in Manasquan, and the Glimmer Glass Bridge was left in the
open position. Tides reached seven feet above mean low water at Sandy Hook and six feet above
average tide levels in Sea Bright.

December 5-6, 2003. A nor'easter dropped heavy snow across much of New Jersey. Many
municipalities declared snow emergencies to help clear the roads for plowing. A man died in Millstone
Township after his vehicle left the westbound lanes of Interstate 195 and struck a tree. Specific snow
accumulations included 15 inches in Clarksburg, 12.8 inches in Cream Ridge, and 11.5 inches in
Oakhurst.

March 15-17, 2007. Strong to high winds along coastal areas with heavy rain and snowfall and minor
tidal flooding occurred as a result of the nor'easter. Precipitation started as rain on the evening of the
15th and changed over quickly to snow. Storm totals averaged 1.5 to 3.0 inches across southeast New
Jersey, 2 to 6 inches across much of central New Jersey (including Monmouth County) and 6 to 12
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inches across northwestern New Jersey. High winds caused a few scattered power outages. Heavy
rains that preceded the snow resulted in minor flooding. Minor tidal flooding occurred with the evening
high tide on the 16th including 6.89 feet above mean lower low water at Sandy Hook. Motor vehicle
accidents were widespread. Two people were injured after their vehicle struck a pole on State Route
36 in Middletown. In Highlands, on the same route, five people were injured in a three-vehicle accident.

April 15-16, 2007. Statewide damage was estimated at $180 million dollars. NOAA NCDC damage
records indicate $1 million dollars of damages in Monmouth County associated with this system. At
the time, it was the second worst rainstorm (not related to a hurricane) in the state's history.
Widespread minor tidal flooding with pockets of moderate tidal flooding occurred along Delaware Bay,
Raritan Bay and the Atlantic Ocean. It also caused beach erosion. The worst reported tidal flooding
occurred in Monmouth County where tidal flooding occurred for up to three high tide cycles. The
combination of the run-off from the heavy rain and the tides caused many roads to flood including
State Roads 35 and 36. Areas affected by tidal and roadway flooding included Aberdeen, Belford,
Belmar, Hazlet, Manasquan, Middletown, Port Monmouth, Sea Bright and Union Beach. In an effort
to reduce tidal flooding, water was pumped from Lake Como in Belmar. On the beaches themselves,
vertical cuts to the beaches averaged 2 to 4 feet but reached as high as 6 feet in Sea Bright, Deal and
Asbury Park. Cuts to the dune systems themselves occurred in Deal, Long Branch, Monmouth Beach
and Sea Bright. The horizontal dune cut in Sea Bright reached 1500 feet. The highest tides included
8.13 feet above mean lower low water at Sandy Hook (Monmouth County) on the morning of the 16th.
Minor tidal flooding starts at 6.7 feet above mean lower low water and moderate tidal flooding starts
at 7.7 feet above mean lower low water. The heavy rain also closed roadways inland in Monmouth
County in Brielle, Howell, Manasquan and Middletown. In Wall Township, the Allenwood-Lakewood
Bridge was closed. Precipitation totals included 3.64 inches in Keansburg, 3.00 inches in Oceanport,
2.45 inches in Sea Girt, 2.38 inches in Manasquan, and 2.32 at Belmar Airport. The combination of
the heavy rain, some snow and winds knocked down numerous trees and power lines. Peak wind
gusts averaged between 40 and 60 mph.

October 15-19, 2009. A pair of nor'easters caused minor to moderate tidal flooding along the ocean
from the evening high tide of the 15th into the morning high tide of the 19th. Heavy surf contributed to
and exacerbated erosion along the coast. Several major roadways were flooded and closed. In
Monmouth County, roadways were closed in Monmouth Beach, Sea Bright and Manasquan. Peak
wind gusts reached around 45 mph from Monmouth County southward. A few trees were knocked
down in Monmouth County.

November 12-14, 2009. A powerful nor'easter produced wind gusts to nearly 60 mph, widespread
moderate tidal flooding, heavy rain and severe beach erosion along the New Jersey coast. By several
measures this was one of the worst nor'easters to affect New Jersey since 1990. The Dolan Davis
Nor'easter power ranking for Long Island Buoy 44025 ranked it 4th strongest nor'easter to affect New
Jersey since 1990, and the strongest since March of 1994. The Miller Storm Erosion Index and the
Kraus and Wise Maximum Wave Run-up Index were both ranked second only to December 1992
nor'easter. The highest winds occurred from the afternoon of the 12th into the afternoon of the 13th.
Several thousand people lost power. The heaviest rain fell on the 12th. The highest tides in Monmouth
County occurred with the morning high tide on the 14th. Those were the highest tides in central and
southern New Jersey since either 1998 or 1996. Tidal departures reached up to four feet. Governor
Jon Corzine declared a state of emergency in Atlantic, Burlington, Cape May, Cumberland, Ocean
and Monmouth Counties on November 15th. More than $500,000 in damages was reported by NOAA
in Monmouth County.

March 7, 2013. An intense nor'easter brought strong to high winds across most of central and southern
New Jersey on the 6th into the 7th as well as minor to moderate tidal flooding along Raritan Bay, lower
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Delaware Bay and on the ocean side. The coastal flooding caused new breaches in Mantoloking,
flooded roadways and prompted some voluntary evacuations in Monmouth and Ocean Counties. At
least minor tidal flooding persisted into the morning high tide cycle on the 10th. This was the greatest
and most persistent tidal flooding to affect the New Jersey coast since Superstorm Sandy. In
Monmouth County, voluntary evacuations were requested in Brielle and Manasquan. Along Raritan
Bay, New Jersey State Route 35 was closed in Aberdeen. In Union Beach, Florence Avenue and Front
Street (near the Flat Creek) were closed. Along the ocean side, New Jersey State Route 36 (Ocean
Avenue) was closed from Sea Bright through Highlands. In Sea Bright, flood waters reached homes
and in the downtown area, vehicles and buildings were surrounded by flood waters. Flooding also
occurred along New Jersey State Route 36 in Long Branch. Other road closures occurred in
Manasquan, Monmouth Beach and Sea Girt. Northeast winds intensified on the morning of the 6th
and reached their peak during the afternoon and early evening. As winds slowly backed to the north
during the evening, wind speeds diminished. In Monmouth County, the chafing by high tension wires
(caused by the wind) led to a fire at a condiment factory in Sea Bright. Peak wind gusts included 61
mph in Sea Girt, 57 mph in Belmar, 51 mph in Eatontown, and 49 mph in Cream Ridge. Although there
were no injuries and no fatalities, the storm caused $85,000 in property damage.

December 9, 2014. A strong nor'easter caused strong winds as well as minor to moderate tidal
flooding in Upper Delaware Bay and around Raritan Bay and moderate tidal flooding in Lower
Delaware Bay and Atlantic Coastal New Jersey on the 9th. The nor'easter also caused minor to
moderate beach erosion. Peak wind gusts averaged 45 to 55 mph along coastal New Jersey and
knocked down weak trees, tree limbs and power lines. Tidal flooding affected all of the coastal counties
in New Jersey. In Monmouth County, in Sea Bright, two women were rescued from flooded waters in
two separate incidents on Ocean Avenue. They both attempted to drive through flood waters. Flooding
was also reported along Raritan Bay. Along the tidal Watson Creek at Manasquan, minor flooding
occurred on the 8th and moderate flooding occurred on the 9th. Sea Bright and Belmar experienced
at least minor tidal flooding. Peak wind gusts included 49 mph in Sea Girt, 47 mph in Monmouth Beach,
and 46 mph in Sandy Hook. There were no injuries or fatalities.

January 23, 2016. A strong nor'easter that produced blizzard conditions along the eastern seaboard
caused major to record flooding in parts of New Jersey and Delaware during the morning high tide on
Saturday, January 23rd. The Atlantic coast and the Raritan Bay shore experienced flooding during this
event. Other waterways that experienced flooding during each of the three high tide cycles beginning
the morning of January 23rd include the Shrewsbury River at Sea Bright, the Shark River at Belmar,
and the Watson Creek at Manasquan. In Sea Bright, large chunks of snow and ice floated down Ocean
Avenue during the evening high tide on the 23rd. Highway 36 was shut down in Sea Bright until the
flood waters receded. In Manasquan, which issued a voluntary evacuation order Friday, January
22nd, firefighters with the borough's high-water rescue team spent the evening wading through icy
waters to perform welfare checks on flooded residents. In Belmar, residents had power knocked out
after a sailboat got tangled in power lines. There were no injuries or fatalities.

Other notable reports of historical nor'easter events include the following, as identified by the Planning
Committee:

e The Township of Aberdeen has experienced significant beach erosion caused by past
nor'easter events.

e The Borough of Atlantic Highlands suffered more than $4 million in damages from the 1992
nor'easter, not including damages to private boats. Repairs to local infrastructure took two
years to complete.
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¢ The Borough of Avon-By-The-Sea reportedly experienced the most severe damage in the past
40 years during the 1992 nor'easter event.

e The Borough of Bradley Beach has been victim to several nor'easters over the years, which
have caused extensive destruction and beach erosion.

e The Borough of Deal cites that annual storm events cause flooding of Poplar Brook and beach
erosion.

e The Borough of Fair Haven indicated that power outages lasted up to six days during the 1992
event.

e The Borough of Little Silver reported that the 1992 event was devastating and resulted in an
11-foot storm surge for the area.

e The Borough of Manasquan's local records indicate that the 1992 nor'easter brought the
highest tide of recent memory, with an approximate tide height of 5 feet above average.

e The Township of Marlboro has had issues with power outages, localized flooding, and
significant snowstorms causing lengthy disruptions of service to the community as well as
limiting the public's ability to travel and commute.

¢ The Borough of Matawan has experienced minor flooding and other effects from nor'easters,
but no major damages to date.

e The Borough of Neptune City has had numerous nor'easters affect the area, with most of the
damage attributed to downed power lines and trees as well as flooding from the Shark River.

e The Township of Neptune had beach erosion during the 1992 nor'easter, and the Ocean Grove
area lost portions of the boardwalk and had localized flooding. Evacuations were conducted
along the North Island/South Concourse area due to flooding. In the Shark River Hills area,
there was localized flooding, road closures, and property damage.

4.2.12 NOR’EASTER: PROBABILITY OF FUTURE OCCURRENCE

Nor'easters will continue to have a high probability of occurrence for Monmouth County, and the
probability of future occurrences affecting all of Monmouth County's jurisdictions is certain.

4.2.13 NOR’EASTER: VULNERABILITY ASSESSMENT

Nor'easters are known for dumping heavy amounts of rain and snow, producing hurricane-force winds,
and creating high surf that causes severe beach erosion and coastal flooding. There are two main
components to a nor'easter: (1) a Gulf Stream low-pressure system (counter-clockwise winds)
generated off the southeastern U.S. coast, gathering warm air and moisture from the Atlantic, and
pulled up the East Coast by strong northeasterly winds at the leading edge of the storm; and (2) an
Arctic high-pressure system (clockwise winds) which meets the low-pressure system with cold, arctic
air blowing down from Canada. When the two systems collide, the moisture and cold air produce a
mix of precipitation and have the potential for creating dangerously high winds and heavy seas. As the
low-pressure system deepens, the intensity of the winds and waves will increase and cause serious
damage to coastal areas as the storm moves northeast. Nor'easters can be extremely large (up to
1,000 miles in diameter) and their duration can last for days and multiple tidal cycles, often causing
major coastal flooding, erosion and damages that could exceed the impacts of shorter-term hurricane
events.
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Impacts from nor'easters are primarily associated with high winds, severe beach erosion and flood
hazards (riverine and coastal flooding, storm surge). Their impacts are often quite similar to winter
storms  with  significant snow accumulations, creating hazardous driving conditions,
business/government office closures, potential for damage from snow accumulations on structures,
etc. Nor'easters tend to have the greatest impacts in coastal communities, though all of the county has
some exposure and past effects have been widespread. Monmouth County's shore is vital to the local
economy but remains highly susceptible to the effects of major coastal storms, including nor'easters.

Similar to hurricanes and tropical storms, nor'easters are capable of producing catastrophic impacts,
depending upon the nature of the storm, its intensity, and duration. Possible impacts can include high
numbers of deaths/injuries, more than 50 percent of property in the affected area could be damaged
or destroyed, and critical facilities could be shut down for 30 days or more. Historical records indicate
that 18 nor'easters have impacted Monmouth County since 1993. Recent events have caused
significant wind, flood and coastal erosion related damages in Monmouth County. They have also
resulted in power outages and hazardous driving conditions.

Coastal areas of Monmouth County are particularly dynamic environments and are quite susceptible
to hazards associated with nor'easters. These susceptibilities are expected to increase over time due
to the effects of sea level rise. Impacts of nor'easters are associated with damages as a result of
flooding (riverine and coastal (back bay and oceanfront) as well as storm surge), high winds, damaging
waves, and coastal erosion. It is possible for the entire county to be impacted by nor'easters, though
in different ways. For example, wind impacts may be widespread but more severe in immediate coastal
areas. Structures close to the Atlantic Coast could suffer catastrophic damages from wind, surge,
waves and beach erosion while impacts to inland structures would be less substantial due to lower
wind speeds and absence of surge impacts. Riverine flooding would be limited to riverine flood zones
and being of slower velocities in most cases would cause less severe types of structure damages than
in coastal areas but could be more widespread geographically. Roads and bridges across the county
would be susceptible to overtopping and damage from floodwaters. Beach erosion can often be severe
during nor'easters; though beach restoration and maintenance activities are undertaken regularly to
offset storm impacts. As noted earlier, the Long Branch - Manasquan Project, between Sandy Hook
and Manasquan Inlet, is one of the largest beach construction projects completed in the US with over
25 million cubic yards of sand placed on 25 miles of beaches.

Monmouth County is a tourist destination. With summer being the peak vacation time - opposite the
time of the typical nor'easter occurrences in winter, tourists are not generally impacted. Impacts to the
general public include evacuation and sheltering needs, as well as emergency response for those who
shelter in place or are injured during the event. All property types are impacted, with residential and
commercial impacts being greatest due to their proximity to the coast. Roads, bridges, schools,
hospitals and other types of critical facilities are susceptible to wind and water damage. Secondary
impacts would be associated with flying debris, as well as drifting sand from storm surges. Sand
covered roads and bridges would be common impacts. Beach erosion can be catastrophic depending
on the particular area and the nature of the event. Transportation, communications, and governmental
services may be severely impacted. Impacts would be exacerbated when coincident with high tides,
or during prolonged types of events that extend across several tidal cycles. Sea level rise will increase
impacts over time.

Exposure and Damage Estimates

Because nor'easters often impact large areas and cross jurisdictional boundaries, all existing and
future buildings, facilities and populations are considered to be exposed to this hazard and could
potentially be impacted. Similar to hurricanes and tropical storms, nor'easters are complex
combinations of discrete component hazards occurring simultaneously. Damages during these events
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result from the cumulative impacts of component hazards such as flooding, storm surge, coastal
erosion, wave action, and high winds. No two nor'easters are identical. Even storms of the same
magnitude and intensity can bring with them wildly different impacts depending on whether they occur
during a time of high tide or low tide; and, since it is not uncommon for nor'easters to stall off of the
coast, damages are often affected by the number of tidal cycles during which they occur. Variations in
inland wind affects and precipitation amounts can also vary widely. Thus, it is difficult to estimate total
potential losses from these cumulative effects in a manner that would allow for the calculation of a
meaningful average annual loss estimate for nor'easters. However, because nor'easters are low
pressure systems, the impacts from winds found in a strong nor'easter can be modeled using
methodology similar to that used for hurricanes.

For this assessment, the HAZUS-MH hurricane model was used. The current HAZUS-MH hurricane
model only analyzes wind and is not capable of modeling and estimating cumulative losses from all
hazards associated with nor'easters; therefore, only nor'easter wind losses are reported here and this
subsection of the plan assesses vulnerability strictly with regard to wind. Vulnerability to the component
hazards of a nor'easter are addressed elsewhere in this section. HAZUS-MH was used to model two
representative nor'easters which directly impacted Monmouth County in December 1992 and April
2007, and for which data was readily available. These two storms were chosen for analysis because
wind speed data was available for georeferenced buoy points and varied in strength, with the 1992
storm identified by locals as one of the most memorable in several decades. Although this modeling
does not account for increased duration or precipitation levels which may exceed those found in typical
hurricanes, it can help quantify a conservative estimate of potential losses if these storms were to
impact Monmouth County today. Due to these limitations and other uncertainties inherent in
mathematical simulations such as this one, there remains the possibility that the modeled damage
estimates may not closely reflect actual recorded damages in every case. To use the HAZUS-MH
hurricane model to analyze nor'easter data, historical wind speed data for each storm for
georeferenced buoys within range of Monmouth County was obtained (where available) from the
National Data Buoy Center5. To model peak intensity, peak wind gusts measured on December 11,
1992 at 4 p.m. EST were used for the December 1992 storm analysis, and peak wind gusts measured
on April 16, 2007 at 2 a.m. EST were used for the April 2007 storm analysis. Using known wind gust
data normalized to 10-meter height for at least three georeferenced points (buoy locations), wind gust
speeds were interpolated to estimate wind gust speed at the centroid of each census tract, which was
imported into HAZUS-MH for analysis and potential loss estimates.

Modeling of the April 2007 nor'easter estimates negligible damage resulting from nor'easter winds.
Wind gusts in the county ranged from 23 to 56 mph, which is less than tropical-storm force. Modeling
of the December 1992 nor'easter estimates over $36 million in damages countywide as a result of
wind gusts ranging from 63 to 79 mph, which is comparable to Category 1 hurricane wind speeds in
some areas of the county. Table 4.2-9 Potential Losses from Nor'easter Winds by Jurisdiction
shows estimated potential wind losses for a nor'easter similar in strength to the December 1992 storm
if it were to occur in the current built environment, by jurisdiction.
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Table 4.2 - 9 Potential Losses from Nor'easter Winds by Jurisdiction (December 11, 1992 storm

model

Jurisdiction

Total Value of
Improvements (2018 Values)

Modeled Nor'easter Wind Losses

12/11/1992 storm

Aberdeen, Township of $1,074,509,800 $1,497,918
Allenhurst, Borough of $217,949,000 $160,906
Allentown, Borough of $127,734,200 $56,743
Asbury Park, City of $1,267,473,400 $551,584
Atlantic Highlands, Borough of $364,693,600 $405,776
Avon-By-The-Sea, Borough of $266,879,900 $192,871
Belmar, Borough of $553,347,900 $310,187
Bradley Beach, Borough of $462,112,100 $227,830
Brielle, Borough of $669,338,900 $167,364
Colts Neck, Township of $927,454,500 $2,022,658
Deal, Borough of $822,100,400 $606,451
Eatontown, Borough of $1,314,725,700 $1,020,712
Englishtown, Borough of $158,314,100 $80,376
Fair Haven, Borough of $785,619,700 $954,556
Farmingdale, Borough of $109,883,900 $56,167
Freehold, Borough of $771,202,500 $476,898
Freehold, Township of $4,433,974,800 $3,326,934
Hazlet, Township of $1,215,098,000 $1,810,871
Highlands, Borough of $342,874,400 $574,214
Holmdel, Township of $2,104,382,100 $2,385,061
Howell, Township of $4,204,216,400 $1,584,410
Interlaken, Borough of $125,000,500 $74,885
Keansburg, Borough of $343,826,000 $624,908
Keyport, Borough of $434,885,600 $645,507
Lake Como, Borough of $140,566,300 $68,529
Little Silver, Borough of $873,512,700 $1,136,814
Loch Arbour, Village of $69,262,800 $38,390
Long Branch, City of $2,478,681,000 $2,964,932
Manalapan, Township of $4,619,949,900 $3,164,397
Manasquan, Borough of $799,826,975 $184,148
Marlboro, Township of $4,435,729,800 $3,846,927
Matawan, Borough of $517,395,800 $647,130
Middletown, Township of $5,895,810,731 $7,665,185
Millstone, Township of $1,232,191,160 $570,923
Monmouth Beach, Borough of $501,592,200 $902,666
Neptune City, Borough of $305,279,900 $145,535
Neptune, Township of $2,431,214,700 $931,766
Ocean, Township of $2,684,842,000 $1,602,620
Oceanport, Borough of $562,875,800 $647,686
Red Bank, Borough of $1,194,733,400 $1,472,848
Roosevelt, Borough of $50,136,700 $20,931
Rumson, Borough of $1,600,650,400 $2,584,529
Sea Bright, Borough of $235,586,800 $756,345
Sea Girt, Borough of $732,097,100 $163,438
Shrewsbury, Borough of $608,635,700 $511,849
Shrewsbury, Township of $30,450,000 $43,177
Spring Lake, Borough of $1,028,817,800 $471,888

1N
o
=0
wn
~
>
wn
wn
m
wn
wn
<
m
=z
—




Total Value of Modeled Nor'easter Wind Losses

Jurisdiction Improvements (2018 Values) 12/11/1992 storm
Spring Lake Heights, Borough of $525,407,200 $223,560
Tinton Falls, Borough of $1,691,986,800 $1,975,497
Union Beach, Borough of $387,844,700 $411,028
Upper Freehold, Township of $851,779,300 $273,281
Wall, Township of $3,053,292,400 $711,376
West Long Branch, Borough of $889,026,200 $831,669
Monmouth County $63,526,773,666 $55,025,149

SOURCE: HAZUS-MH

Nor'easters of the strength and magnitude of the December 1992 storm are not common and do not
occur on a frequent basis. In the absence of a frequency level determination for this specific event, for
the purposes of this analysis it is assumed using professional judgment that the probability of such a
strong nor'easter causing this amount of damage could be 0.2 percent in any given year (i.e., a 500-
year event frequency). This probability can be multiplied by the modeled losses from the 1992 storm
to conservatively estimate potential annualized losses as shown in Table 4.2-10 Potential
Annualized Losses from Nor'easter Winds by Jurisdiction. For the plan update, population
estimates were refined using Census 2010 block level data, and annualized expected property losses
are based on updated (2018) improvement values.

Table 4.2 - 10 Potential Annualized Losses from Nor'easter Winds by Jurisdiction
Annualized

Estimated Total Value of Expected Property Annualized
Jurisdiction Population At Risk Improvements Losses - Percent_ Loss
(2017 ACS) (2018 Vvalues) Nor'easter Winds Ratio
(2018 Values)
Sea Bright, Borough of 1,304 $235,586,800 $1,704 0.00064%
Highlands, Borough of 4,880 $342,874,400 $1,293 0.00041%
Monmouth Beach, Borough of 3,247 $501,592,200 $2,033 0.00040%
Rumson, Borough of 6,874 $1,600,650,400 $5,821 0.00037%
Keansburg, Borough of 9,868 $343,826,000 $1,408 0.00036%
Atlantic Highlands, Borough of 4,322 $364,693,600 $914 0.00032%
Fair Haven, Borough of 6,015 $785,619,700 $2,150 0.00032%
Shrewsbury, Township of 1,117 $30,450,000 $97 0.00032%
Union Beach, Borough of 5,634 $387,844,700 $926 0.00032%
Keyport, Borough of 7,138 $434,885,600 $1,454 0.00031%
Middletown, Township of 65,952 $5,895,810,731 $17,264 0.00031%
Hazlet, Township of 20,082 $1,215,098,000 $4,079 0.00030%
Little Silver, Borough of 5,917 $873,512,700 $2,561 0.00030%
Aberdeen, Township of 18,372 $1,074,509,800 $3,374 0.00028%
Matawan, Borough of 8,898 $517,395,800 $1,457 0.00026%
Long Branch, City of 30,751 $2,478,681,000 $6,678 0.00025%
Oceanport, Borough of 5,762 $562,875,800 $1,458 0.00025%
Red Bank, Borough of 12,220 $1,194,733,400 $3,318 0.00025%
Colts Neck, Township of 10,018 $927,454,500 $4,555 0.00024%
Deal, Borough of 579 $822,100,400 $1,366 0.00024%
Holmdel, Township of 16,648 $2,104,382,100 $5,372 0.00023%
Shrewsbury, Borough of 4,051 $608,635,700 $1,153 0.00021%
West Long Branch, Borough of 7,944 $889,026,200 $1,873 0.00021%
Allenhurst, Borough of 506 $217,949,000 $363 0.00020%
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=
Annualized O
Estimated Total Value of Expected Property Annualized
Jurisdiction Population At Risk Improvements Losses - Percent. Loss ;U
(2017 ACS) (2018 Values) Nor'easter Winds Ratio —
(2018 Values) m
Loch Arbour, Village of 195 $69,262,800 $87 0.00020%
Tinton Falls, Borough of 17,902 $1,691,986,800 $4,449 0.00020% x
Marlboro, Township of 40,466 $4,435,729,800 $8,665 0.00019%
Eatontown, Borough of 12,258 $1,314,725,700 $2,298 0.00018% >
Freehold, Township of 35,429 $4,433,974,800 $7,493 0.00017% m
Manalapan, Township of 40,096 $4,619,949,900 $7,127 0.00017%
Interlaken, Borough of 825 $125,000,500 $169 0.00016% m
Freehold, Borough of 11,938 $771,202,500 $1,074 0.00015% m
Ocean, Township of 27,006 $2,684,842,000 $3,609 0.00015% m
Asbury Park, City of 15,830 $1,267,473,400 $1,242 0.00013%
Englishtown, Borough of 2,131 $158,314,100 $181 0.00013% m
Belmar, Borough of 5,719 $553,347,900 $698 0.00012% Z
Neptune City, Borough of 27,728 $305,279,900 $328 0.00012%
Neptune, Township of 4,749 $2,431,214,700 $2,099 0.00012% m
Avon-By-The-Sea, Borough of 1,814 $266,879,900 $435 0.00011% Z
Bradley Beach, Borough of 4,262 $462,112,100 $514 0.00011% _l
Millstone, Township of 10,522 $1,232,191,160 $1,286 0.00011%
Farmingdale, Borough of 1,470 $109,883,900 $126 0.00010%
Howell, Township of 52,076 $4,204,216,400 $3,569 0.00010%
Roosevelt, Borough of 808 $50,136,700 $47 0.00010%
Spring Lake Heights, Borough 4,645 $525,407,200 $503 0.00010%
Allentown, Borough of 1,890 $127,734,200 $127 0.00009%
Lake Como, Borough of 1,518 $140,566,300 $154 0.00009%
Spring Lake, Borough of 2,980 $1,028,817,800 $1,063 0.00009%
Brielle, Borough of 4,738 $669,338,900 $377 0.00007%
Sea Girt, Borough of 1,714 $732,097,100 $368 0.00007%
Upper Freehold, Township of 6,899 $851,779,300 $616 0.00007%
Wall, Township of 26,020 $3,053,292,400 $1,603 0.00006%
Manasquan, Borough of 5,824 $799,826,975 $414 0.00005%
Monmouth County 627,551 $63,526,773,666 $123,934 0.00020%

4.2.14 FLOOD: HAZARD DESCRIPTION

Flooding is caused by the accumulation of water within a water body which results in the overflow of
excess water onto adjacent lands, usually floodplains. The floodplain is the land adjoining the channel
of a river, stream, ocean, lake or other watercourse or water body that is susceptible to flooding. Most
floods fall into the following three categories: riverine flooding, coastal flooding, or shallow flooding
(e.g. sheet flow, ponding and urban drainage).

Monmouth County is subject to both riverine and coastal flooding. Riverine flooding occurs along
inland channels such as rivers, creeks, and streams. When a channel receives too much water, the
excess water flows over its banks and inundates low-lying areas. In addition, when there is debris in
the channel, such as fallen trees or trash, the stream cannot fully infiltrate excess stormwater, therefore
causing flooding. Coastal flooding, on the other hand, is a result of the storm surge where local sea
levels rise to inundate areas along the coasts of oceans, bays, estuaries, coastal rivers, and large




lakes. Hurricanes and tropical storms, severe storms, and Nor'easters cause most of the coastal
flooding in New Jersey.

There are multiple ways to model future flooding in Monmouth County. For this plan, the Project Team
used both National Oceanic Atmospheric Administration’s (NOAA) 1-foot and 3-foot of Sea Level Rise
(SLR), with a vertical datum of Mean Higher High Water (MHHW), and NJ FRAMES Total Water Level
data to project future flooding risk, which are displayed in the Appendix V.l by jurisdiction. The NJ
FRAMES data is projected water levels associated with future events, such as the 10-year flood. The
projected water levels are calculated by adding the SLR value for specific projections (e.g. Low
Emission Central Estimate, High Emission Central Estimate, and High Emission 1-in-20 Chance
Estimate) to NOAA's Annual Exceedance Probability (AEP) levels and historic storm tide records using
the Sandy Hook, NJ Tide gauge. This analysis resulted in generating water levels between 1 ft. and
14 ft. above current MHHW to assess exposure to the various conditions through 2100. The three
levels that NJ FRAMES assessed include 3 feet, 7 feet, and 12 feet above current MHHW. The 3 feet
Water Level represents an annual (AEP) flood in 2050 and a permanent inundation (MHHW) under a
High Emissions Central Estimate. The 7 feet Water Level represents a 100-year (AEP 1%) flood today,
a 10-year (10% AEP) flood under High Emission Scenario in 2100, and an annual (99% AEP) under
a low probability, high consequence High Emission Scenario in 2100. The 12 feet Water Level
represents a 100-year (1% AEP) flood under low probability high consequence High Emission
Scenario in 2100 and Superstorm Sandy under a High Emission Scenario in 2100.

4.2.15 FLOOD: LOCATION

Many areas of Monmouth County are susceptible to riverine and urban (stormwater) flooding, and its
coastal jurisdictions are also very susceptible to tidal and coastal flooding due to coastal storm events
including storm surge.” It is estimated that nearly 10 percent of lands within Monmouth County are
located in the 100- year floodplain. Figure 4.2-3 Special Flood Hazard Areas in Monmouth County
illustrates the location and extent of currently mapped special flood hazard areas for Monmouth County
based on FEMA’s Preliminary and Effective Digital Flood Insurance Rate Maps (DFIRMs). This
includes Zones A/AE (100-year floodplain), Zone VE (100-year coastal flood zones, associated with
wave action) and Zone X500 (500-year floodplain). It is important to note that while FEMA digital flood
data is recognized as best available data for planning purposes, it does not always reflect the most
accurate and up-to-date flood risk. Flooding and flood-related losses often do occur outside of
delineated special flood hazard areas - particularly in areas that were not included in detailed study
areas.
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Figure 4.2 -3 Special Flood Hazard Areas in Monmouth County (FEMA, 2019
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Several municipalities in the County, mostly in coastal areas, already benefit from some existing flood
protection structures such as floodwalls and beach/dune systems. The FEMA Flood Insurance Study
(FIS) notes that small dams are located on Conines Mill Pond and Indian Run in the Borough of
Allentown, on Swimming River in the Township of Middletown, on Pine Brook near Tinton Avenue in
the Borough of Tinton Falls, and scattered elsewhere throughout the County. Small weirs restrict the
passage of tidal surges into inland areas on Whale Pond Brook and Poplar Brook in the Township of
Ocean, and small erosion control structures have been placed along the streams in the Township of
Holmdel. The Township of Wall has also placed small stone wave protection measures near roads
and other critical infrastructure. A bulkhead was constructed along Marine Park in the Borough of Red
Bank.

In cases where flood protection structures have been certified by FEMA as providing protection to the
"100- year" flood event, their effectiveness in reducing flood risk is implicit in the current flood mapping
(Table 4.2-11 Flood Hazard Boundary Statistics by Municipality), since the areas they protect to
this level have been removed from the A/AE Zones. However, there is currently no readily available
database which identifies these structures, their construction types, dimensions, level of protection,
assets protected, and existing maintenance operations. For future updates of this plan, the County
should consider as an action item a comprehensive effort to compile such a database, which will aid
both the County and individual municipalities in future flood mitigation planning activities.
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Statistics by Municipalit
Percent Total
Total Land

Table 4.2 - 11 Flood Hazard Boundar
Total Total

Percent

Total Total Land

Land Percent

Jurisdiction

Municipal
Land

Area
(Acres)

Area in
SFHA
(Acres)

Land
Area in
SFHA

Area in
Zone A
(Acres)

Land
Area in
Zone A

Area in
Zone VE
(Acres)

Total Land
Area in
Zone VE

Aberdeen, Township
of 3,615.25 | 589.79 16.3% 323.16 8.9% 180.97 5.0%
Allenhurst, Borough of | ;55 79 14.90 8.9% 4.00 2.4% 6.96 4.2%
Allentown, Borough of | 554 1 31.22 7.9% 26.31 6.6% ] <1.0%
Asbury Park, City of 975.75 197.84 20.3% 86.34 8.8% 53.62 5.5%

Atlantic Highlands,
Borough of 791.22 180.61 22.8% 113.53 14.3% 25.71 3.2%
Avon-By-The-Sea,
Borough of 318.09 143.59 45.1% 81.56 25.6% 27.11 8.5%
Belmar, Borough of 951.20 315.60 33.2% 157.15 16.5% 67.20 7.1%
Bradley Beach,

Borough of 413.35 92.94 22.5% 27.25 6.6% 44.04 10.7%
Brielle, Borough of - | 4 11506 | 17404 | 121% | 14929 10.4% 418 <1.0%

Colts Neck, Township
of 20,322.35 | 980.29 4.8% 912.99 4.5% ; <1.0%
Deal, Borough of 770.84 54.21 7.0% 16.76 2.2% 33.16 4.3%
Eatontown, Borough of | 5 764 65 | 17694 4.7% 65.81 1.7% ] <1.0%

Englishtown, Borough
of 378.34 67.29 17.8% 51.94 13.7% ; <1.0%

Fair Haven, Borough
of 1,335.93 36.81 2.8% 14.63 1.1% 15.14 1.1%

Farmingdale, Borough
of 336.80 75.34 22.4% 75.34 22.4% - <1.0%
Freehold, Borough of | ; ;55 59 0.07 0.0% 0.07 0.0% . <1.0%
Freehold, Township Of | ,/ g4 35 | 125833 5.1% 1,176.93 4.7% - <1.0%
Hazlet, Township of | 5 55555 | 70024 | 104% | 48072 13.2% ; <1.0%
Highlands, Borough of | o/, g4 191.61 35.0% 173.41 31.7% 13.79 2.5%
Holmdel, Township of | 1, 561 54 | 209.87 1.8% 181.93 1.6% - <1.0%
Howell, Township of | 29 11896 | 233643 | 6.0% | 2197.20 | 56% ; <1.0%
Interlaken, Borough of |, ¢, 25.48 10.0% 17.90 7.0% . <1.0%

Keansburg, Borough
of 776.33 741.82 95.6% 570.03 73.4% 96.59 12.4%
Keyport, Borough of 927.85 252.34 27.2% 148.17 16.0% 51.84 5.6%

Lake Como, Borough
of 161.35 22.36 13.9% 16.07 10.0% ; <1.0%

Little Silver, Borough
of 2,035.66 | 452.74 22.2% 345.86 17.0% - <1.0%
Loch Arbour, Village of | 75 g 3411 46.1% 22.04 29.8% 6.57 8.9%
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[ ]
Total Total Percent Total Percent O
Municipal Land Total Land Total Vel Lz_and el
T . . Area in Total Land x
Jurisdiction Land Areain Land Area in Land .
. . Zone VE Area in
Area SFHA Area in Zone A Area in (ACI'ES) Zone VE —
(Acres) (Acres) SFHA (Acres) Zone A m
Long Branch, City of | 5 505 50 | ggg 88 25.7% 427.62 12.2% 178.14 5.1% N
Manalapan, Township
of 19,759.34 | 1,014.39 | 5.1% 671.41 3.4% - <1.0%
Manasquan, Borough >
of 1,002.69 | 510.81 50.9% 407.02 40.6% 64.25 6.4% W
Marlboro, Township of | 19 477 44 | 764.39 39% | 527.21 2.7% - <1.0% (@)
Matawan, Borough of | 4 545 15 | 11203 7.3% 110.28 7.2% - <1.0% m
Middletown, Township m
of 27.864.65 | 3,151.23 | 11.3% | 2,081.75 7.5% 275.60 1.0%
Millstone, Township of | 5 550 31 | 107405 | 45% 836.97 3.5% - <1.0%
Monmouth Beach, g
Borough of 1,261.94 | 566.11 44.9% 436.99 34.6% 65.32 5.2%
Neptune City, Borough | | |
of 574.00 88.69 15.5% 43.88 7.6% 5.41 <1.0% -
Neptune, Township of | 5 554 58 | 39531 7.2% 288.40 5.20 47.24 <1.0% —_
Ocean, Township of | - 35 46 | 495.90 7.1% 360.25 5.1% ; <1.0%
Oceanport, Borough of |, 551 5y | gos54 | 307% | 544.79 20.8% 1.05 <1.0%
Red Bank, Borough of | ; 34, g 65.02 4.7% 61.52 4.4% 3.03 <1.0%
Roosevelt, Borough of | | 5 s 51 | 4591 3.9% 48.91 3.9% : <1.0%
Rumson, Borough of | 537 77 | 120351 | 2700 | 712.52 15.7% 154,25 3.4%
Sea Bright, Borough of | 74, g5 492.95 63.1% 245.22 31.4% 244.67 31.3%
SeaGirt, Borough of | 71,80 | 21534 | 3019% | 113.83 15.9% 66.70 9.3%
Shrewsbury, Borough
of 1,393.02 | 191.36 13.7% 55.37 4.0% - <1.0%
Shrewsbury, Township
of 62.75 - 0.0% - 0.0% - <1.0%
Spring Lake Heights,
Borough of 945.86 24553 26.0% 122.40 12.9% 86.15 9.1%
Spring Lake, Borough
of 837.15 62.74 7.5% 55.61 6.6% - <1.0%
Tinton Falls, Borough
of 9,989.22 | 510.63 5.1% 357.75 3.6% . <1.0%
Union Beach, Borough
of 1,203.10 | 1,098.41 | 91.3% 666.96 55.4% 316.52 26.3%
Upper Freehold,
Township of 30,311.34 | 1,809.99 | 6.0% | 1,808.76 6.0% - <1.0%
Wall, Township of |, 5g8 47 | 730.02 3.6% 632.20 3.1% 7.74 <1.0%
West Long Branch,
Borough of 1,850.28 85.49 4.6% 25.04 1.4% - <1.0%

SOURCE: FEMA




4.2.16 FLOOD: EXTENT

In the case of riverine flood hazard, once a river reaches flood stage, the flood extent or severity
categories used by the NWS include minor flooding, moderate flooding, and major flooding. Each
category has a definition based on property damage and public threat:

e Minor Flooding - minimal or no property damage, but possibly some public threat or
inconvenience.

¢ Moderate Flooding - some inundation of structures and roads near streams. Some evacuations
of people and/or transfer of property to higher elevations are necessary.

e Major Flooding - extensive inundation of structures and roads. Significant evacuations of
people and/or transfer of property to higher elevations (NWS 2011).

The extent of flooding associated with a 1% annual probability of occurrence (the base flood or 100-
year flood) is used as the regulatory boundary by many agencies. Also referred to as the SFHA, this
boundary is a convenient tool for assessing vulnerability and risk in flood-prone communities. Many
communities have maps that show the extent and likely depth of flooding for the base flood.
Corresponding water-surface elevations describe the water elevation resulting from a given discharge
level, which is one of the most important factors used in estimating flood damage.

4.2.17 FLOOD: PREVIOUS OCCURENCES AND LOSSES

Flooding is the most common major natural hazard in New Jersey. The FIS notes that flooding in
Monmouth County is attributed mainly to tropical storms, extratropical cyclones (nor'easters) and, to
a lesser extent, severe thunderstorms. According to NCDC, over 125 recorded flood events (coastal
flood, flash flood, and flood) have occurred in Monmouth County since 1996. These events have
resulted in two reported injuries and an estimated $10 billion in property damages. Some recent
notable events include the following:

February 4, 1998. In Monmouth County, damage was estimated at $500,000 as the county was
spared by the eastward movement of the nor'easter off of Cape Hatteras. The continuous onshore
flow caused moderate to severe beach erosion (described under coastal erosion hazard). New Jersey
State Route 36 was flooded in Sea Bright. In Raritan Bay, tidal flooding caused road closures in
Middletown Township.

September 16, 1999. Hurricane Floyd brought torrential rains. In Monmouth County, the worst flooding
related problems occurred when the torrential rain coincided with the high tide. The worst flooding was
reported in Union Beach and bay areas of Middletown Township. For more information on Hurricane
Floyd, please see the description of Hurricane Floyd under the Tropical Storms and Hurricanes
subsection

October 13-14, 2005. Heavy rain associated with a low-pressure system southeast of New Jersey
moved into Monmouth County on the 13th. Three-day storm totals (from the 11th through the 14th) in
the county averaged between four and 11 inches, with the highest amounts near the coast. In Asbury
Park and Loch Arbour Village, Deal Lake overflowed and forced the evacuation of about 65 homes in
Loch Arbour and 30 homes in Asbury Park. In Eatontown Borough, Eatoncrest Apartments flooded as
water was three to four feet deep in areas. In Belmar Borough, flooding occurred along Lake Como
and along the Shark River. In Monmouth Beach, flooding along the Shrewsbury River affected several
blocks. In Ocean Township, flooding along the Poplar Brook caused the evacuation of the entire 104-
unit Poplar Village Senior Citizens Center. After the brook receded, 22 units were deemed
uninhabitable. In Rumson Borough, flooding along the Shrewsbury River closed roads near the Sea
Bright-Rumson Bridge. In Howell Township, seven units of the Friendship Gardens (Senior Citizen)
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complex were evacuated. Metedeconk River flooding also affected Freehold Township, the Borough
of Spring Lake and Wall Township. The Manasquan River at Squankum reached its 7.5-foot flood
stage on the 13th, cresting at 9.62 feet on the 14th. Specific storm totals included 11.58 inches in
Manasquan and 10.15 inches in Tinton Falls.

March 2, 2007. Flooding occurred during the morning of the 2nd along State Route 35 in Hazlet and
Aberdeen. The flooding may have been enhanced due to the high tide. Flooding also occurred along
State Route 33, Howell Road, Church Road and Fairfield near Freehold. Rainfall totals include: 1.81
inches in Jackson; 1.54 inches in Marlboro; and 1.23 inches in Cream Ridge. The NCDC does not
report injuries, fatalities, property damages, or crop damages for this event.

June 14, 2008. A slow-moving cold front helped trigger scattered showers and thunderstorms across
New Jersey during the evening of the 14th. The thunderstorms moved slowly and caused flash flooding
in Monmouth County. Torrential downpours caused roadway flooding and flooding of smaller streams
and creeks in the northeastern part of Monmouth County. A Skywarn spotter measured three inches
of rain within 45 minutes in Middletown Township. Roadway flooding was reported in Middletown and
Highlands.

August 21, 2011. Thunderstorms with torrential downpours caused small stream flash flooding as well
as poor drainage flooding in the southern half of Monmouth County. Howell, Ocean and Wall
Townships were hardest hit with around a dozen homes damaged. The runoff also caused moderate
flooding along the Manasquan River that lasted into the 22nd. In Howell, the Mariner's Cove
development near the Manasquan River was hard hit by flooding. Rescue boats were used to evacuate
families as mud and water entered the first floor of homes. The U.S. Route 9 bridge over the
Manasquan River was closed due to concern about its integrity. It was re-opened on the 22nd. Another
bridge over the Manasquan River on Allentown-Lakewood Road near Robert Brice Memorial Park was
also flooded and closed. In Ocean Township, flooding displaced residents of the Middlebrook at
Monmouth Apartments on Deal Road. In Freehold, Post Road flooded by a creek and State Route 33
was closed in both directions at Halls Mill Road. In Long Branch, 2nd Avenue was under three feet of
water, and barricades were floating away. In Deal, State Route 71 was closed in both directions.
Streams were reported out of their banks in Millstone Township. Precipitation totals included 4.61
inches in Howell Township, 3.75 inches in Ocean Township, 3.16 inches in Asbury Park and 2.96
inches in Eatontown.

Hurricane Irene 2011. Irene's torrential downpours caused major flooding and a number of record-
breaking crests on area rivers and a three to five-foot storm surge that caused moderate to severe
tidal flooding with extensive beach erosion over the weekend of August 27th and 28th. Moderate to
severe tidal flooding occurred along the Atlantic Coast 2nd Raritan Bay. Event precipitation totals
averaged 5 to 10 inches and caused widespread record-breaking flooding. For more discussion of
Hurricane Irene, please see Hurricane Irene under the Tropical Storms and Hurricanes subsection.

Superstorm Sandy 2012. Monmouth County was one of the two hardest-hit counties in the State of
New Jersey. For more discussion of Superstorm Sandy, please see Superstorm Sandy under the
Tropical Storms and Hurricanes subsection.

Other notable reports of historical flood events include the following, as identified by the Planning
Committee:

e Major tidal and storm surge flooding occurred to jurisdictions located along the immediate
shoreline and along the Shrewsbury River during the 1992 nor'easter, resulting in an estimated
$270 million in insured damage to public and private property.
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e The Township of Aberdeen indicated that the low-lying areas of Cliffwood Beach have been
subject to repeated flooding during storms. They also noted that several roadways in the
Township are flood prone, including but not limited NJDOT's State Highway 35 at Long Neck
Creek, Lakeshore Drive and Greenwood Avenue, and Amboy Avenue.

e The Borough of Allentown reported that during periods of heavy rainfall, Doctors Creek and
Indian Creek have overflowed their banks and backed up the municipality's drainage system,
which causes flooding of streets and adjacent properties.

e Major tidal and storm surge flooding occurred to jurisdictions located along the immediate
shoreline and along the Shrewsbury River during the 1992 nor'easter, resulting in an estimated
$270 million in insured damage to public and private property.

e The Township of Aberdeen indicated that the low-lying areas of Cliffwood Beach have been
subject to repeated flooding during storms. They also noted that several roadways in the
Township are flood prone, including but not limited NJDOT's State Highway 35 at Long Neck
Creek, Lakeshore Drive and Greenwood Avenue, and Amboy Avenue.

e The Borough of Allentown reported that during periods of heavy rainfall, Doctors Creek and
Indian Creek have overflowed their banks and backed up the municipality's drainage system,
which causes flooding of streets and adjacent properties.

e The Borough of Avon-By-The-Sea reported that coastal flooding occurs even during moderate
storm events.

e The Borough of Brielle indicated that historically the damages caused by flood events have
been confined to flooded basements on private property.

e The Borough of Farmingdale stated that Mariners Cove rests in the middle of an oxbow in the
Manasquan River and has flooded five residences on at least five different occasions and has
inundated the road and threatened the residences on a regular basis.

e The Township of Hazlet indicated that there are multiple roadways that flood during extreme
rain events, including state highways.

e The Borough of Keansburg has certain areas that currently flood during extreme high tides
and severe rainstorms.

e The Village of Loch Arbour reported that the flood event of October 2005 affected 80 percent
of the village.

e The Township of Marlboro explained that its flooding issues have been worsening in the past
seven to 10 years. Small streams overflow their banks regularly during prolonged rain events,
and severe storms cause widespread flooding in these areas.

e The Borough of Matawan reported that Aberdeen Road, Ravine Drive and occasionally Main
Street (near Lake Matawan) have been subject to historical flooding.

e The Borough of Neptune City indicated that it is vulnerable to both street flooding during heavy
rains as well as tidal and storm flooding from the Shark River.

e The Township of Neptune noted that the Shark River Hills and North Island section of the
community frequently flood on high moon tides, heavy rains, and certain storm events. The
Ocean Grove section of the Township experiences flooding during certain tidal and heavy rain
events. The coastal lakes (Fletcher and Wesley Lakes) also experience flooding during high
tides and heavy rains.

o The Township of Ocean experiences a severe flooding issue every time it rains hard for more
than 30 minutes. During any storm, there is an 85 percent chance or better that the Township
will have to evacuate residents (mostly senior citizens) from their homes. This has occurred
every year since 1985.
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e The Borough of Oceanport indicated that even frequent heavy rains will cause minor to
moderate flooding (particularly street flooding) due to the low-lying nature of the area. In
addition, the storm drainage infrastructure reportedly needs improvements due to
development over the years. Past flooding has caused major traffic issues with County and
local roadways flooding.

e The Borough of Shrewsbury has reported that only minor localized flooding occurs in the town,
mostly surrounding local streams and due to poor storm drainage along the roads.

e The Borough of Spring Lake reported significant riverine flooding occurrences in the Wreck
Pond sub watershed. Damages of $9.8 million were reported in this area following the October
2005 flood event.

e The Township of Upper Freehold has indicated that all County and Township roads in its
jurisdiction have no shoulders, and heavy rain from storm events erodes or washes out the
roadways.

e The Borough of Avon-By-The-Sea reported that coastal flooding occurs even during moderate
storm events.

Historical Summary of Insured Flood Losses

According to FEMA flood insurance policy records, there have been 22,004 flood losses reported in
Monmouth County through the National Flood Insurance Program (NFIP) from 1972 to August 2018,
up from 21,481 reported in the last plan update. NFIP loss payment statistics as of September 30,
2018 total approximately $929.6 million, up from $853 million as reported in the last plan update. Every
municipal jurisdiction in Monmouth County is listed by FEMA as being an active participant in the NFIP
(with Freehold Borough and Shrewsbury Township recently joining in August 2013). The name of the
Floodplain Administrator (the person responsible for ensuring that development activities comply with
floodplain management ordinances and NFIP regulations) for each jurisdiction is included in the
Capability Assessment section of the plan and notes within each of the jurisdiction’s appendix.

In addition to NFIP participation, the 16 communities of Aberdeen, Avon-By-The-Sea, Belmar, Bradley
Beach, Hazlet, Keansburg, Long Branch, Manasquan, Middletown, Monmouth Beach, Neptune,
Ocean, Oceanport, Sea Bright, Spring Lake, and Union Beach are listed by FEMA as Community
Rating System (CRS) participating communities. Under the CRS, communities which implement
floodplain management actions that go beyond the minimum requirements of the NFIP are eligible for
discounts on flood insurance premiums for properties within that community. Since the last plan
update, five towns including Aberdeen, Union Beach, Hazlet, Oceanport, and Manasquan have
improved their CRS classification.
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Figure 4.2 -4 Monmouth County CRS Classifications & Savings

Union Beach  keansburg
$222,420 _$213,525

Monmouth County, New Jersey
Community Rating System (CRS)

Classifications & Savings
e Prior CRS
. CRS Classification Classification

Total Annual Flood Insurance
Premium Savings (in dollars)*

Expected Annual Savings,
Monmouth County Policy Holders:
$2,474,667"

$1,406,449 in additional policy
savings since County CRS
program launched in 2013.

16,584 flood insurance policy
holders are located in CRS
communities
(2018, FEMA)

Potential Annual Savings at CRS Classification 7
Rumson - $84,
Keyport - $10, 037

Avon-by-
the-Sea
$44,694

Belmar

4 $60,150
////4 Outreach Focus (6) g X
@0 Actively Pursuir\g CRS (3) S%%%?Gbike
@ cRrs Communtty (16) 5 e
Manasquan
*As of July 2019, FEMA $589,760

SOURCE: MONMOUTH COUNTY DIVISION OF PLANNING

Monmouth County OEM will continue to work with all jurisdictions in the County, encouraging them all
to participate fully in the NFIP, and to take full advantage of additional FEMA programs such as the
CRS. Jurisdictions already participating in the CRS will be encouraged to upgrade their CRS status,
while non-participating jurisdictions will be encouraged to work towards eligibility. The County will also
support local jurisdiction participation in the Cooperating Technical Partners Program (CTP), of which
the main objective is to increase local involvement in the floodplain mapping process.

Table 4.2-12 National Flood Insurance Program (NFIP) Community Rating System (CRS)
Participation in Monmouth County summarizes the CRS classifications of participating Monmouth
County municipalities.

Table 4.2 - 12 National Flood Insurance Program (NFIP) Community Rating System (CRS)
Participation in Monmouth County as of May 1, 2019

CRS %
0,
CRS o Participation Date Curre_nt (G . % Discount
Jurisdiction Entered Effective (as of Discount
Number Status for Non-
CRS Date May for SFHA SEHA
2019)

10/1/2015 8 10 5

340312 Aberdeen, Current 5/1/2010
Township of
340287 Avon-By-The- Current 10/1/2016 10/1/2016 6 20 10
Sea, Borough
of
345283 Belmar, Current 5/1/2015 5/1/2015 6 20 10
Borough of
340289 Bradley Current 10/1/1995 10/1/2000 7 15 5
Beach,
Borough of
340298 Hazlet, Current 5/1/2011 10/1/2013 6 20 10

Township of
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CRS

[v)
Date Current Class ) &

CRS Participation Discount

Jurisdiction

NTber Status Entered Effective (as of Discount

CRS Date May for SFHA
2019)

for Non-
SFHA

340303 Keansburg, Current 5/1/2015 5/1/2015
Borough of
340307 Long Branch, Current 5/1/2018 5/1/2018 7 15 5
City of
345303 Manasquan, Current 10/1/1992 5/1/2018 5 25 10
Borough of
340313 Middletown, Current 5/1/2012 10/1/2013 6 20 10
Township of
340315 Monmouth Current 10/1/2017 10/1/2017 8 10 5
Beach,
Borough of
340317 Neptune, Current 5/1/2015 5/1/2015 6 20 10
Township of
340518 Ocean, Current 5/1/2014 5/1/2014 8 20 10
Township of
340320 Oceanport, Current 5/1/2010 10/1/2015 7 15 5
Borough of
345317 Sea Bright, Current 10/1/1992 10/1/2018 6 20 10
Borough of*
340329 Spring Lake, Current 10/1/1994 5/1/2014 6 20 10
Borough of
340331 Union Beach, Current 10/1/2003 10/1/2016 6 20 10
Borough of
NOTES: FOR THE PURPOSE OF DETERMINING CRS DISCOUNTS, ALL AR AND A99 ZONES ARE TREATED
AS NON-SFHAS.
*ALTHOUGH SEA BRIGHT’S STATUS WAS “RESCINDED” AS OF THE LAST PLAN UPDATE, THE COMMUNITY
HAS SINCE BECOME “CURRENT”.

SOURCES: FEMA APRIL 2019 NFIP FLOOD INSURANCE MANUAL; MONMOUTH COUNTY DIVISION OF PLANNING

Table 4.2 - 13 National Flood Insurance Program Statistics lists relevant NFIP statistics, including
the total number of losses under the NFIP by municipal jurisdiction. It should be emphasized that this
listing includes only those losses to structures that were insured through the NFIP policies. Total
number of losses includes some losses in which claims were sought and not received. It is likely that
many additional instances of flood losses in Monmouth County were either uninsured or not reported.

Before Superstorm Sandy had even occurred, the total value of all claims paid county-wide had
increased by 42 percent between May 2008 and May 2012, ($76.8 million in May 2008 as compared
to $109.5M in May 2012. At that time, many of the claims paid were due to Hurricane Irene. The
impacts of Sandy are truly staggering. Between May 2008 and August 2014, the total value of all
claims paid has increased from $76.8 million to $852 million. This represents about a 1009 percent
increase over May 2008 values that were presented in the initial version of this HMP.

Repetitive Loss Properties

FEMA defines a Repetitive Loss (RL) property as any insurable building for which two or more claims
of more than $1,000 were paid by the NFIP within any rolling 10-year period, since 1978. A RL property
may or may not be currently insured by the NFIP. According to FEMA RL property records there are
1,645 RL properties located in Monmouth County (as of August 8, 2018). Of the 1,645 RL properties,
1,259 are non-mitigated; in other words, no changes have been made to the structure to prevent future
flooding from occurring (i.e. elevation or relocation). These non-mitigated properties are associated
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with a total of 3,614 losses and approximately $157.5 million in claims payments under the NFIP since
January 1978 (the earliest recorded date of loss).

While 46 (88 percent) of Monmouth County's 53 municipal jurisdictions identified as having one or
more Repetitive Loss (RL) properties, Highlands and Sea Bright have the most RL properties [233 and
185, respectively; 418 combined (25% of all the RL properties in the County]. Total paid claims are
the highest in three communities: Sea Bright ($37.95 million from 185 properties; as compared to
$32.9 million from 191 properties in 2014); Monmouth Beach ($28.7 million from 148 properties; as
compared to $26.5 million from 149 properties in 2014); Highlands ($26 million from 233 properties;
as compared to $22.6 million from 219 properties in 2014). Paid claims per RL property are highest
on average in the Borough of Red Bank where only three properties have been paid $1,487,369, or
$495,790 per claim. Mitigating RL properties is a priority of the State HMP.

This plan does not show areas of the County where occasional isolated RL properties are located and
show only the approximate areas covering clusters of RL properties, since the component data is
subject to the 1974 Privacy Act. This legislation prohibits the public release of any information
regarding individual NFIP claims or information which may lead to the identification of associated
individual addresses and property owners. However, while this information is not available to the
general public, the County may subsequently obtain comprehensive RL property data from FEMA for
the purposes of targeted mitigation of RL areas or individual RL structures.

Since the plan update in 2015, the number of listed repetitive loss properties has increased from 1,593
as of February 2014 to 1,645 as of August 2018. FEMA has indicated that their system depends
heavily on programmed address matching to identify repetitive losses and, while the software makes
some allowances for misspellings and incomplete addresses, it is not perfect and sometimes legitimate
address matches are missed. Sometimes repetitive loss properties go undetected for years because
of address anomalies. There are FEMA contractors and FEMA regional staff who are actively working
with the repetitive loss system allowing them to link addresses that they have found should be linked.
When they do, new repetitive loss properties can be created even though the loss dates may have
been older. Sometimes repetitive loss properties can be combined as well and may create Severe
Repetitive Loss properties (SRL).

The average repetitive loss property in Monmouth County has experienced 2.9 loss events. At the
extreme end, one property in the Borough of Keyport is recorded as having experienced 21 losses for
a total of $695,760 in paid claims. There are six properties in the county that have had 10 or more
losses and are located as follows: one in Hazlet, one in Monmouth Beach, two in Sea Bright, one in
Aberdeen, and one in Keyport. These six properties have had a total of 82 losses. The following six
communities have no RL properties within their borders: Allentown, Fair Haven, Freehold Borough,
Matawan, Millstone, and Shrewsbury Township. The majority of all RL properties are located in the
100-year floodplain.

Severe Repetitive Loss Properties

FEMA defines a Severe Repetitive Loss (SRL) property as a residential property that is covered under
an NFIP flood insurance policy and: (a) that has at least four NFIP claim payments (including building
and contents) over $5,000 each, and the cumulative amount of such claims payments exceeds
$20,000; or (b) for which at least two separate claims payments (building payments only) have been
made with the cumulative amount of the building portion of such claims exceeding the market value
of the building; and (c) for both (a) and (b), at least two of the referenced claims must have occurred
within any ten-year period, and must be greater than 10 days apart. According to FEMA repetitive loss
property records (as of August 8, 2018) there are a total of 79 severe repetitive loss properties located
in 17 Monmouth County communities all of which are identified as "non-mitigated”. These 79 severe
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repetitive loss properties are associated with a total of 411 losses and $18,598,035.42 in claims
payments under the NFIP since January 1978 (the earliest recorded date of loss). There is an average
of 5.2 claims per property and an average payment of $235,418 per paid claim.

Table 4.2 - 13 National Flood Insurance Program Statistics

Jurisdiction

Aberdeen,

Total

Policies

in

Total
Losses

Total
Closed
Paid
Losses

Total RL
Properties

Total SRL
Properties

Total RL
& SRL
Combined

Total
Mitigated
Properties

$973,573

Total RL
Payments

Borough of

: 122 71 55 3 0 3 1

Township of

Allenhurst,

Borough of >4 21 14 2 ° ? ° 3162068

Allentown,

Borough of 15 5 3 0 0 0 o %
Asbury I;?rk, City | 557 70 44 6 0 6 0 $1,532,153

Atlantic
Highlands, 118 97 74 6 0 6 0 $1,233,222
Borough of
Avon-By-The-

Sea, Borough of 415 295 247 19 1 20 9 $3,132,165
Belmar,ol?orough 896 475 418 43 0 43 6 $4,580,409
Bradley Beach, 381 75 60 5 0 5 0 $216,502

Borough of
Brlelle,cl)Bforough 262 214 169 10 0 10 2 $773,169
Colts Neck,
Township of o4 39 26 0 - 438,579
Deal, Borough of 165 83 50 0 $550,442
Eatontown,
Borough of 36 21 1 0 $158.439
Englishtown,
Borough of 35 32 28 3 0 ® ° $96.698
Fair Haven,
Borough of 49 31 15 0 0 0 ° %0
Farmingdale, 17 28 21 7 0 7 0 $869,935
Borough of
Freehold,
Borough of 5 0 0 0 0 0 o %0
Freehold,
Township Of Hr >3 34 : 0 ! ° 567,629
Hazlet, 'cl)';)wnshlp 492 105 73 4 2 6 0 $517,203
Highlands,
Borough of 1,063 1731 1505 233 3 236 57 $26,023,725
Holmdel,
Township of 49 H X ' 0 ! ° 36996
Howell, ;)I'fownshlp 179 46 32 4 0 4 2 $100,971
Interlaken,
Borough of 26 17 10 2 0 2 0 $74,334
Keansburg, 1,690 | 1315 | 1111 66 0 66 17 $4,498,509
Borough of
Keyport, Boroudh | 136 | 164 | 142 10 0 10 1 $3,694,415
Lake Como, 08 38 35 2 0 2 0 $70,255
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Total

Total

- Total RL Total
T PoI‘|C|es Total Clos_,ed Total R_’L Total SRL & SRL Mitigated Total RL
in Losses Paid Properties Properties C ; ; Payments
ombined | Properties
Force Losses
Little Silver,
Borough of 336 394 343 24 1 25 1 $5,254,774
Loch Arbour, 48 87 67 18 0 18 1 $984,442
Village of
Long Bri?‘:h' Cty | 5005 | 1347 | 1078 69 2 71 8 $8,985,066
Manalapan,
Township of 182 85 61 7 0 7 1 $319,360
Manasquan, 1,493 | 2217 | 1996 167 5 172 41 $16,136,922
Borough of
Marlboro,
Township of 167 86 48 7 0 7 0 $97,718
Matawan,
Borough of 16 23 15 0 0 0 0 $0
Middletown, 2648 | 1693 | 1429 163 5 168 42 $14,093,982
Township of
Millstone,
Township of 21 8 4 0 0 0 0 $0
Monmouth
Beach, Borough 1,751 1743 1506 148 20 168 16 $28,676,838
of
Neptune City, 166 50 41 4 0 4 0 $808,862
Borough of
Neptune, 761 396 333 19 0 19 2 $3,057,767
Township of
Ocean, gfo""“s’h'p 285 282 234 35 3 38 14 $3,687,111
Oceanport, 711 956 860 58 2 60 26 $11,998,655
Borough of
Red Bank,
Borough of 72 33 25 3 3 0 $1,487,369
Roosevelt,
Borough of 2 4 2 1 1 0 $94,420
Rumson, 605 933 802 87 7 94 11 $17,295,364
Borough of
Sea Bright, 1,096 | 1952 | 1583 185 12 197 75 $37,951,112
Borough of
Sea Girt,
Borough of 802 | 111 78 4 0 4 0 $214,542
Shrewsbury,
Borough of 0 0 0 1 0 1 0 $5,628
Shrewsbury,
Township of 34 10 6 0 0 0 0 $0
Spring Lake
Heights, Borough 105 44 32 111 11 122 14 $560,116
of
Spring Lake, 715 | 506 | 428 5 1 6 3 $11,322,696
Borough of
Tinton Falls,
Borough Of 60 11 4 1 0 1 0 $17,620
Union Beach,
Borough of 1,148 1550 1384 83 2 85 34 $10,931,714
Upper Freehold,
Township of 15 4 3 1 1 2 $67,301
Wall, Township of 209 81 45 4 0 4 $385,899
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Total Total

. Total RL Total
T PoI‘|C|es Total Clos_ed Total R_’L Total SRL & SRL Mitigated Total RL
in Losses Paid Properties Properties ; ; Payments
Combined | Properties
Force Losses
West Long
Branch, Borough 40 15 7 1 0 1 0 $7,773
of
Mggm‘;th 22,004 | 19,658 | 16,600 | 1,645 79 1,724 386 | $224,206,751

4.2.18 FLOOD: PROBABILITY OF FUTURE OCCURRENCE

Flooding will continue to have a high probability of occurrence in Monmouth County, and the probability
of future occurrences in Monmouth County is certain. The probability of future flood events based on
magnitude and according to best available data is illustrated in Figure 4.2-1 Special Flood Hazard
Areas in Monmouth County, which indicates those areas susceptible to the 1 percent annual chance
flood (100-year floodplain); the 1 percent annual chance flood with wave action (100-year coastal
floodplain); and the 0.2 percent annual chance flood (500-year floodplain).

Flooding in Monmouth County is attributed mainly to tropical storms, nor'easters, and - to a lesser
extent - severe thunderstorms. Usually occurring during late summer and early autumn, these storms
can result in severe damage to coastal areas. Although extratropical cyclones can develop at almost
any time of the year, they are more likely to occur during winter and spring. Thunderstorms are a
common occurrence during the warm summer months.

4.2.19 FLOOD: POTENTIAL EFFECTS OF CLIMATE CHANGE

The frequency of intense precipitation events in Monmouth County is expected to increase in the future
with climate change; this is likely to result in more riverine and flash flooding events. Within the 10
years, there have been 58 coastal flood events in Monmouth County, estimating to $10 billion in
property damage. It should also be noted that anticipated sea level rise will increase the risk of
damages/losses due to future coastal flooding events. Rising sea level over time will shorten the return
period (increasing the frequency) of significant flood events.

Table 4.2 14 Critical Facilities, Critical Infrastructure, and Historic and Cultural Resources
Vulnerable to Sea Level Rise (SLR) at +1 FT MHHW and +3 FT MHH shows the number and
percentage of critical facilities, critical infrastructure, and historic and cultural resources at risk of sea
level rise. The analysis was completed by georeferencing critical facility data points and intersecting
NOAA’s 1-FT and 3-FT Mean Higher High Water (MHHW) projections. The analysis went further to
include the estimated Replacement Cost Valve (RCV) of the critical facilities by intersecting the critical
facility data points, NOAA’s sea level rise projections, and the estimated market value of
improvements. The estimated market value data came from the State’s MOD VI data and taxation
rates from 2017, as per New Jersey Office of Information Technology (NJOIT)'s database. Only the
jurisdictions whose critical facilities are at risk of sea level rise are included in the Table below.
Municipalities in the table below are listed in order of the highest RCV for +3FT MHHW. Please note
that not all municipalities are included in the following tables; only those municipalities with critical
facilities vulnerable to sea level rise are listed.
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Table 4.2 - 14 Critical Facilities, Critical Infrastructure, and Historic and Cultural Resources
Vulnerable to Sea Level Rise (SLR) at +1 FT MHHW and +3 FT MHHW

Number of Critical
Facilities at Risk of Sea

Jurisdiction

Percentage of Critical
Facilities at Risk of Sea

Total RCV for Critical Facilities

Level Rise Level Rise
+1ft MHHW  +3ft MHHW | +1ft MHHW  +3ft MHHW +1ft MHHW +3ft MHHW
Aberdeen 0 0
Township 1 1 4% 4% $1,208.82 $1,208.82
Avon-by-the- 0 o
Sea Borough 0 1 0% 17% $0.00 $896,022.91
Highlands 0 0
Borough 0 3 0% 33% $0.00 $180,212.28
Monmouth 0 o
Beach Borough 0 1 0% 20% $0.00 $5,735,773.52
Sea Bright 1 3 2506 75% $0.00 $638,137.76
Borough
Monmouth 2 9 0% 1% $1,208.82 $7,451,355.29
County

Number of Critical
Infrastructure at Risk

Percentage of Critical
Infrastructure at Risk

Total RCV for Critical Infrastructure

Jurisdiction of Sea Level Rise of Sea Level Rise
+1ft +1ft +3ft
MHHW +3ft MHHW MHHW MHHW +1ft MHHW +3ft MHHW
Wall Township 1 1 8% 8% $46,510.95 $46,510.95
Monmouth 0 0
County 1 1 2% 2% $46,510.95 $46,510.95

Number of Historic &
Cultural Resources at

Percentage of Historic
& Cultural Resources

Total RCV for Historic & Cultural

Jurisdiction Risk of Sea Level Rise 2t RisK c;;‘isseea Level Resources
+1ft +3ft +1ft +3ft
MHHW MHHW MHHW MHHW +1ft MHHW +3ft MHHW
Avon-by-the-Sea . .

Borough 9 9 30% 30% $0.00 $0.00
Belmar Borough 5 5 33% 33% $0.00 $0.00
Brielle Borough 4 4 17% 17% $1,429,779.98 $1,429,779.98

Far Haven 1 1 3% 3% $281,794.46 $281,794.46
Borough
Hazlet Township 4 4 33% 33% $0.00 $0.00
Highlands . .
Borough 0 3 0% 14% $0.00 $248,839.63
Keansburg . .

Borough 2 6 6% 17% $0.00 $59,078.93

Keyport Borough 6 8 3% 3% $812,744.35 $2,099,300.93
Little Silver o o
Borough 0 3 0% 7% $0.00 $161,421.51
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[ ]
. . Percentage of Historic
(l:\llljlrt?ﬁzlr ;L:(;itr%re'g i‘t & Cultural Resources Total RCV for Historic & Cultural x
R . . at Risk of Sea Level Resources
Jurisdiction Risk of Sea Level Rise Rise —
+1ft +3ft +1ft +3ft +1ft MHHW +3ft MHHW
MHHW MHHW MHHW MHHW 2\
Mggf‘;?;ﬁ” 3 8 6% 15% $0.00 $413,110.80 >
Middletown 0 9 m
Township 8 8 14% 14% $0.00 $0.00
Monrggfgﬂgiea‘:h 0 5 0% 20% $0.00 $7,633,285.86 N
T’ﬁ’;‘;ﬂﬁ) 2 3 0% 0% $0.00 $32,624.98 wn
Ogg%z%%rt 3 4 6% 8% $0.00 $0.00 N
RB%O:O'?JZT]" 4 6 4% 6% $0.00 $0.00 Z
Rumson Borough 5 5 28% 28% $0.00 $0.00 Z
Sea Bright 0 0
Borough 3 10 13% 43% $0.00 $493,204.45 |
U“é‘(’)rr‘oi‘;?fh 4 4 31% 31% $0.00 $0.00
Wall Township 1 2 1% 2% $0.00 $0.00
Br;’:gﬁtB";’rg%gh 1 1 3% 3% $0.00 $0.00
Mgg’l:‘r?t‘;th 67 101 1% 2% $2,524,318.79 | $12,852,441.52

SOURCES: NOAA OFFICE OF COASTAL MANAGEMENT, MONMOUTH COUNTY OFFICE OF GIS, NJDEP, NJGIN,
MONMOUTH COUNTY JURISDICTIONS, NJOIT, NJ DIVISION OF TAXATION

Table 4.2-15 Total Number and RCV for General Building Stock with Risk of Sea Level Rise
shows the number and percentage of general building stock with risk of sea level rise, as well as the
estimated replacement cost value (RCV) of the building stock. RCV was calculated by approximating
the market value of the improvements on each of the parcels in the State using MOD-IV and taxation
rates from 20178. Please note that not all municipalities are included in the following tables; only those
municipalities with vulnerable to sea level rise are listed.

6 NJ Office of Information Technology (NJOIT). 2017. New Jersey Real Estate MOD-IV Tax List Search Plus Database, 2017; NJ
Division of Taxation. 2017. General and Effective Tax Rates by County and Municipality.
https://www.state.nj.us/treasury/taxation/Ipt/taxrate.shtml.
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Table 4.2 - 15 Total Number and RCV for General Building

Number of
General
Building Stock
at Risk of Sea

Level Rise Level Rise

+1ft +3ft +1ft +3ft
MHHW MHHW MHHW MHHW

Percentage of
General
Building Stock

Jurisdiction at Risk of Sea

Total RCV for General Building
Stock

+1ft MHHW +3ft MHHW

Stock with Risk of Sea Level Rise

Percentage RCV
of General
Building Stock

+3ft
MHHW

+1ft

Aberdeen 197 418 3.0% 6.4% $83,387,310.94 | $162,479,521.65 3.9% 7.5%
Township
Asbury Park 1 2 0.0% 0.0% $0.00 $0.00 0.0% 0.0%
City
Atlantic 27 58 1.7% 3.6% $17,760,117.31 $39,446,379.70 2.4% 5.3%
Highlands
Borough
Avon By 34 122 3.7% 13.5% | $41,026,707.31 $148,686,618.89 4.5% 16.4%
The Sea
Borough
Belmar 49 128 1.9% 4.9% $72,013,611.94 | $184,819,728.00 4.7% 12.0%
Borough
Bradley 1 2 0.0% 0.1% $0.00 $0.00 0.0% 0.0%
Beach
Borough
Brielle 154 339 8.0% 17.7% | $271,279,085.31 | $572,490,569.12 | 19.7% | 41.5%
Borough
Deal 12 27 1.4% 3.1% $83,489,175.50 $286,454,860.31 4.2% 14.3%
Borough
Eatontown 1 2 0.0% 0.1% $0.00 $0.00 0.0% 0.0%
Borough
Fair Haven 78 178 3.8% 8.6% | $160,684,969.66 | $358,511,548.48 9.7% 21.5%
Borough
Hazlet 111 342 1.6% 5.1% $23,014,327.39 $85,683,984.19 0.9% 3.3%
Township
Highlands 95 831 4.1% 36.0% | $47,421,289.88 $251,705,037.34 8.1% 42.8%
Borough
Keansburg 40 947 1.3% 29.7% $7,704,499.21 $162,240,343.41 1.6% 33.0%
Borough
Keyport 96 211 4.5% 9.9% | $112,824,387.07 | $262,614,890.45 | 17.0% | 39.5%
Borough
Little Silver 182 451 7.4% 18.5% | $246,121,601.06 | $578,032,581.78 | 15.0% | 35.3%
Borough
Long Branch 185 602 2.3% 7.6% | $210,534,247.00 | $636,060,616.63 5.3% 16.0%
City
Manasquan 270 1309 8.4% 40.8% | $173,464,548.73 | $903,686,690.00 8.1% 42.1%
Borough
Matawan 9 23 0.4% 0.9% $1,216,031.19 $1,964,574.56 0.1% 0.2%
Borough
Middletown 604 1497 2.6% 6.4% | $438,963,909.36 | $1,021,407,719.41 | 4.2% 9.9%
Township
Monmouth 242 896 15.7% | 58.3% | $245,614,921.82 | $872,508,075.21 | 21.6% | 76.8%
Beach
Borough
Neptune 28 66 2.1% 4.8% $12,401,827.94 $29,076,462.13 2.7% 6.2%
City
Borough
Neptune 202 426 1.9% 3.9% $31,737,599.11 $110,986,276.41 0.8% 2.6%
Township
Oceanport 303 789 15.9% | 41.4% | $412,493,629.00 | $895,509,754.89 | 37.3% | 81.1%
Borough
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Number of Percentage of
General General Percentage RCV
Building Stock Building Stock

Total RCV for General Building
of General
Stock

at Risk of Sea at Risk of Sea Building Stock
Level Rise Level Rise
+1ft +3ft +1ft +3ft +1ft +3ft

MHHW MHHW MHHW MHHw  FHEMHRW +3ft MHHW MHHW  MHHW

Jurisdiction

Red Bank $153,071,108.47 | $310,955,371.03

Borough

Rumson 429 982 18.1% | 41.4% | $994,818,212.95 | $2,115,706,285.91 | 30.2% | 64.2%
Borough

Sea Bright 246 735 22.9% | 68.5% | $240,680,410.03 | $675,347,706.73 | 34.8% | 97.7%
Borough

Sea Girt 1 7 0.1% 0.6% $0.00 $0.00 0.0% 0.0%
Borough
Shrewsbury 32 66 2.2% 4.5% $31,619,599.63 $67,388,533.25 2.9% 6.3%
Borough
Spring Lake 1 2 0.1% 0.1% $0.00 $0.00 0.0% 0.0%
Borough
Tinton Falls 114 165 1.8% 2.6% $11,508,585.00 $26,867,459.13 0.4% 1.0%
Borough

Union 271 742 12.0% | 32.9% | $127,059,513.57 | $678,565,300.65 | 23.1% | 123.5%
Beach

Borough

Wall 161 344 1.7% 3.6% | $141,901,336.42 | $286,134,987.22 2.6% 5.2%
Township

West Long 7 13 0.3% 0.5% $25,775,714.16 $40,250,046.51 2.0% 3.1%
Branch

Borough

SOURCES: NOAA OFFICE OF COASTAL MANAGEMENT, NJOIT, NJ DIVISION OF TAXATION

4.2.20 FLOOD: VULNERABILITY ASSESSMENT

Impacts

Near the Atlantic Ocean, Raritan Bay, Navesink River, Sandy Hook Bay, Shark River and Shrewsbury
River, serious flooding problems are the result of high tidal surge and associated wave activity caused
primarily by tropical storms, especially hurricanes. Other low-lying areas are vulnerable to severe
flooding and flood-related damage due to the periodic flooding caused by the overflow of streams and
lakes. Heavy rainfall can result in higher than normal stages of Deal Lake, affecting the Borough of
Allenhurst, the City of Asbury Park, the Borough of Deal, and the Village of Loch Arbour, which
frequently experiences property damage. Additional flooding in the Township of Aberdeen is attributed
to tidal inundation and backwater from inadequate culverts. Due to high tidal stages on the Raritan
Bay, the northern area of Aberdeen in the tidal plains of Matawan Creek, Mohingson Brook and Whale
Creek is prone to flooding that affects Route 35 and properties near the shoreline. Areas adjacent to
Mohingson Brook, Gravelly Run and Matawan Creek are prone to flooding due to inadequate culverts.

In the Borough of Deal, the lower portion of Poplar Brook is within the tidal range of the Atlantic Ocean.
Runoff from severe rain periodically can cause the upper reach of Poplar Brook to overflow its banks.
Residential properties can be affected by flooding on both stretches of Poplar Brook.

In the Borough of Eatontown, at times blockage by debris and refuse on Wampum Brook, Parkers
Creek, Whale Pond Brook, Husky Brook, Crystal Brook and Turtle Mill Brook can cause severe
restrictions of culverts and contribute to local flooding. Most local flooding occurs upstream of State
Route 35 on Parkers Creek, upstream of State Route 35 near Clinton Avenue, upstream of State
Route 71 on Husky Brook at the twin 48-inch culverts under the Duncan Thecker Associates Service
Road, and along the Lewis Street Bridge over Wampum Brook.
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In the Township of Freehold, flooding has occurred along Manasquan River Tributary B upstream of
Elton Adelphia Road, to a distance of 100 feet beyond normal channel bank. During severe conditions,
Coventry Drive, which parallels the stream, has become impassable due to flooding. Debois Creek
causes localized flooding where roadways cross the stream. The Strickland Road crossing has been
flooded to a depth of two feet above the road surface during severe storms. The adjacent floodplain
has been inundated but with no extensive property damage. Debois Creek Tributary has experienced
flooding during storm conditions due to constricted channel areas in the downstream portions of the
stream. Extensive erosion in the channel of the tributary has been reported.

In the Township of Holmdel, flooding occurs upstream of State Route 34 and along South Street by
Willow Brook, as well as near Middle Road by Waackaack Creek.

In the Township of Howell, localized flooding problems have occurred in the area of Long Brook and
Bannen Meadow Brook. Long Brook has caused flooding of adjacent property near Wyckoff Road and
the State Route 33 crossing. Howell Road is prone to flooding during severe conditions. Bannen
Meadow Brook has caused flooding of adjacent property near Fort Plains Road and Casino Drive. The
Fort Plains Road crossing is also flooded during severe flooding conditions. The North Branch of
Metedeconk River and the Manasquan River also cause flooding in Howell.

In the Township of Manalapan, considerable flooding occurs along Matchaponix Brook in the area of
the corporate limits and at its junction with Pine Brook 2. Flood elevations along the lower reach of
Pine Brook 2 area affected by backwater from the main branch of Matchaponix Brook. Flooding occurs
along Pension Road near Clarks Mills. The housing development along Birmingham Drive, Tarrytown
Road and Winthrop Drive is subject to flooding from Pine Brook 2. The area along Pine Brook Road
and Pease Road is flooded regularly when Pine Brook 2 Tributary C overflows its banks. Flooding
problems also exist along Milford Brook in the area of Commack Lane, Pease Road and Tennant
Road. Additional problems along Milford Brook arise during heavy rains in the area of Lafayette Mills
and Lafayette Mills Road.

In the Borough of Matawan, flood gates are maintained by the community on Matawan Creek at the
Lake Lefferts Dam. At times, when the flood gates were not opened quickly enough during severe
storm conditions, Ravine Drive has flooded to a depth of eight inches. Gravelly Brook has flooded Mill
Road to a depth of six inches. The Municipal Garage, located on the floodplain of Gravelly Brook
upstream of Church Street, has been flooded to a depth of eight inches, and the Church Street crossing
has been flooded by Gravelly Brook to a depth of four inches. Downstream of the confluence of
Gravelly Brook with Matawan Creek, the triple culvert at the Railroad Bridge causes backwater flooding
of Aberdeen Road to a depth of five feet.

In the Township of Marlboro, considerable flooding occurs along Deep Run in the area of the corporate
limits and Old Texas Road, a relatively flat region. A wide floodplain also occurs at Deep Run's junction
with Deep Run Tributary B. Additionally, backwater effects of the culvert on Milford Brook at State
Route 18 cause flooding upstream of that structure.

In the Township of Middletown, the Bayshore portion of the township lies in a poorly drained floodplain
with abundant swamp and marshland. The low banks of the stream and the low relief of the
surrounding terrain render this region extremely vulnerable to flooding. During periods of heavy
precipitation, the creeks overtop their banks and spread their floodwaters over the broad floodplain.

In the Township of Neptune, there are several areas that experience flooding from assorted causes.
In the Shark River Hills section, high tides, moon tides, and heavy rain produce flooding along low-
lying roads and properties. There are residential properties and critical infrastructure (pump stations)
in this area that experience flooding. The area along South Concourse Avenue also experiences
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flooding due to high tides, winds, moon tides, and heavy rains. The flooding impacts businesses,
residents, and critical infrastructure (pump stations) in this area, and residents frequently have to be
evacuated. In the Ocean Grove section of the Township, the area around Fletcher Lake frequently
floods during heavy rains and high tides. Lake Alberta, located between 6th Ave and Neptune Blvd,
floods often and there is a senior housing complex that is impacted during heavy rains.

In the Township of Ocean, inland flow of the ocean tidal surges in restricted by weirs in the streams
flowing to the ocean, as well as by lake storage. Flooding in the township is caused mostly by local
rainstorms.

In the Borough of Spring Lake Heights, flooding occurs along Wreck Pond Brook, Wreck Pond North
Branch and Poly Pond Brook. In general, localized flooding may occur under severe storm conditions
due to poor surface drainage.

In the Borough of Tinton Falls, low-lying areas are subject to periodic flooding caused by the overflow
of Swimming River, Pine Brook 1 and Jumping Brook 2. The most severe flooding occurs at the
junction of Pine Brook 1 and Swimming River.

The Borough of Union Beach lies in a poorly drained floodplain with abundant swamps and marshland.
The flat gradient of the streams and low relief of the surrounding terrain makes the area extremely
vulnerable to flooding. During periods of heavy rainfall, streams within the Borough can overtop and
spread floodwaters across the broad floodplain. The Borough is very susceptible to flooding, as 91.3%
of the Borough is located in the Special Flood Hazard Area.

In the Township of Wall, flooding in the eastern section and remaining parts of the Township is caused
by streams overflowing their banks. The non-tidal sections of Shark River, Manasquan River and
Wreck Pond flow in wide, meandering channels. Urbanization in the areas of Watson Creek, Judas
Creek (Upstream Reach), Roberts Swamp Brook (Upstream Reach), Poly Pond Brook and Heroys
Pond Brook increase the runoff to these streams. Flooding can be aggravated by the accumulation of
debris at culverts and bridges.

Exposure and Damage Estimates

In order to assess flood risk, a GIS-based analysis was used to estimate exposure to flood events
using FEMA's DFIRMs in combination with local tax assessor records. To estimate exposure to
flooding, the determination of value and population at-risk was calculated through GIS analysis by
calculating the proportion of a parcel or census block lying within an identified flood zone (A/AE and
VE), and applying that same ratio to the census block population and parcel value to estimate
population at risk and value of improvements at risk, as presented in Table 4.2 - 16 Exposure to Flood
Zones by Jurisdiction (2018 Values). The assessment for this plan update represents an improvement
over the prior version of the plan through use of more recent assessed values (2012), in addition to
more recent and more accurate flood data (preliminary DFIRMs as opposed to the earlier Q3 data,
which had a much higher potential margin of error). Due to the reassessment, total assessed values
in this plan update are approximately 50 percent higher than they were at the time the initial version
of this plan was prepared. The table below is sorted by the percent of buildings located in the A/AE
and VE Flood Zones. Jurisdictions are color-coded according to the percent of buildings in the SFHA:
those in dark blue have greater than 75% of their buildings in the SFHA, those in the medium shade
of blue have greater than 50% of their buildings in the SFHA, those in light blue have greater than
25% of their buildings in the SFHA.
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Total Assessed Value of

Buildings Located
in Flood Zone A/AE)

Table 4.2 - 16 Exposure to Flood Zones by Jurisdiction (2018 Values

Buildings Located in
Flood Zone (Zone VE)

Buildings Located in
Flood Zone (A/AE and

Jurisdiction Improvements 2018 VE)
Values Value At- o Value At- % Value At- Percent
Risk ° Risk ° Risk
Keansburg, $332,751, 84.50 $335,965,08 0
Borough of $343,826,000 545 % $3,213,537 5 85.32%
Union Beach, $216,439, 7511  $10,892,60 $227,332,13 .
Borough of $387,844,700 557 % A 3 78.89%
gﬁfoﬁgﬁ'g% $235,586,800 $2031?;272' 720 $6,123,371 $207’$95’7° 77.49%
Monmouth
Beach, $501,592,200 $326.948, | 6414 | somaees | 0.06% | 32723326 | 64500
Borough of
Manasquan, $370,872, | 4551 | $50,372,04 o | $421,244,80 )
Botough of $799,826,975 ee o ! 6.18% : 51.69%
Highlands, $159,235, | 50.00 | $161,437,09 )
Borough of $342,874,400 155 e, | $2.201971 | 0.69% 5 50.69%
Loch Arbour, $15,058,3 | 34.25 ) )
Village of $69,262,800 16 o $281,258 | 0.64% | $15339,574 | 34.89%
ggf&”gpﬁg% $562,875,800 $16634273' 270):’2 $0 0.00% $163'g73’64 27.92%
Avon-By-The-
Sea, Borough $266,879,900 $96,1980 | 2099 | so50,505 | 0.25% | $97,157,637 | 24.93%
of
Belmar, $112,126, | 19.62 | $116,435,79 ;
Borough of $558,347,900 552 % $4,309,244 | 0.75% 5 20.38%
Rumson, $300,539, | 18.90 | $10,712,12 | $311,251,48 )
Borough of $1,600,650,400 v " 5 0.67% Z 19.58%
Brielle, $91,092,0 | 16.49 o o
Borough of $669,338,900 10 v | $3,862,182 | 0.70% | $94,954,192 | 17.19%
Little Silver, $123,307, | 14.64 | $123,307,18 )
Borough of $873,512,700 o o $0 0.00% ) 14.64%
Farmingdale, $13,375,6 | 10.55 o o
Borough of $109,883,900 Iy ”" $0 0.00% | $13,375,616 | 10.55%
Spring Lake, $122,604, | 10.39 o $123,616,26 o
Borough of $1,028,817,800 e v | $1,011,588 | 0.09% 0 10.48%
Sea Girt, $43,388,3 ; ) )
Borough of $732,097,100 y 8.21% | $8,398,641 | 1.59% | $51,786,985 | 9.80%
Keyport, $37,342,9
Boroagh of $434,885,600 o 7.85% | $6,795237 | 1.43% | $44,138,233 | 9.28%
Atlantic $23.495.9
Highlands, $364,693,600 ho | B.28% | $2456,740 | 0.87% | $25952,689 | 9.15%
Borough of
Middletown, $476,678, | $20,815,23 | $497,493,91 )
Township of $5,895,810,731 iyt 8.50% s 0.37% s 8.87%
Hazlet, $115,104, ; | $115,104,01 .
Township of $1,215,098,000 o8 8.43% $0 0.00% 6 8.43%
Englishtown, $10,622,6
Borough of $158,314,100 s 7.50% $0 0.00% | $10,622,687 | 7.50%
Lake Como, $12,329,6 o o o
Borough of $140,566,300 P 7.03% $0 0.00% | $12,329,648 | 7.03%
Long Branch, $159,020, o o $166,032,37 o
City o