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SECTION 1: EXECUTIVE SUMMARY

Hazard Mitigation planning is a proactive effort to identify actions that can be taken to reduce

the dangers to life and property from natural hazard events. In the communities of the Boston
region of Massachusetts, hazard mitigation planning tendaurfazst on flooding, the most

likely natural hazard to impact these communities. Other common concerns are the impacts of
extreme heat, drought, and nordeasters. This
affect natural hazards. Warming tempeuaes will fuel changing precipitation patterns and an
increasing frequency and intensity of severe storms. The Federal Disaster Mitigation Act of 2000
requires all municipalities that wish to be eligible to receive FEMA funding for hazard mitigation
grantsto adopt a local mukhazard mitigation plan and update this plarfiire-year intervals.

PLANNING PROCESS

Hazard Mitigation planning is a proactive effort to identify actions that can be taken to reduce
the dangers to life and property from natural hazard events. In the communities of the Boston
region of Massachusetts, hazard mitigation planning tends sonfmst on flooding, the most
likely natural hazard to impact these communkiiegieverthe plan focuses on all categories of
natural hazards that could potentially affect the community, including those that infrequently
occur.

The Federal Disaster Mitigation Act of 2000 requires all municipalities that wish to be eligible to
receive FEMA funding for hazard mitigation grasush as Building Resilient Infrastructure and
Communities (BRIC) and Flood Mitigation Assistanced @@yt a local mukhazard

mitigation plan and update this planfime-year intervals

This is an update of tt#919 Essexazard Mitigation Planyhich was approved by FEMA on
August 21,2019T hat pl an updated the TowmbBichwasr i gi nal
adopted by Essex on June 4, 2012

Planning for tis Hazard Mitigation Plan update was led by tBssex.ocal Hazard Mitigation
Team composed of staff from a number of differdotvnDepartmentand representatives of
the North Shore Chamber of Commerce and Essex Greenbelt Assdbiateammet onthe
following dates focusing on various aspects of developing the updated plan:

July 17, 2023 Identify and map Critical Facilities, Local Hazard Areas, and Development
September 18, 2023Review/update Existing Mitigation Measures and Hazard Mitigation Goals
November 29, 2023 Review the status of recommended mitigation measures from the 2019 plan
March 14, 2024 Review and finalize the mitigation strategy for the 2024 updated plan

Public participation in this planning process is important for improving awareness of the potential
impacts of natural hazards and to build support for the actionEdivetakes to mitigate them.
TheTowi® Board of Selectmemostedtwo public meetings, the fimt October xx, 2023and the
secondnMarch 25, 2024 The draft plan was posted dinefor public reviewand a dedicated

project emailResilientEssex@mapc,om@s set up to receive public comments and questions

Key town stakeholders and neighboring communities were notified and invited to review the draft

1
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plan and submit commemsthough Essex does not have any Environmental Justice areas
identified by the Executive Office of Energy and Environmental Justice, thessideats more
vulnerable to natural hazards such as the eld&eyeral servicerganizationsepresenting
were notified and invited to participate, including

Essex Council on Aging

Action, Inc. (Gloucester, covering Cape Ann)
Wellspring House (Gloucester, covering Cape Ann)
The Open Door (Gloucester, covering Cape Ann)
Essex Housing Authority Director or Board member

SeeDocumentation of Public Meetingappendix C.

RISK ASSESSMENT

TheEssexXazard Mitigation Plan assesses the potential impacts Totgrom flooding, high

winds, winter storms, brush fgeplogic hazardsextreme temperatures, and droughiboding,

driven by hurricanes, northeasters and other storms, clearly presents the greatest hazard to the
TownThese are described in Sectband the locations of haza@reasare shown on the map
series in Appendix A.

TheEssex.ocalHazard Mitigation Planning Teadentified48 Critical Facilitiefour more than
in the 2019plan. These are also shown on the map series and listethi®36, identifying which
facilities are located within the mapped hazard zones.

A HAZUSVIH analysis provided estimates of damages from Hurricdri€¥0-year and 500
year recurrencé$7.2 millionto $30 millior) as well as earthquakes of magnitudeand 7
($22.7 millionto $136.4 million. Flood damage estimates range froifil$3 millionfor a 100-
year eventto $108.6 millionfor a 500-year event

HAZARD MITIGATION GOALS

The Esse®azard Mitigation Team reviewed and discussed the goals from the previd@us 201
Hazard Mitigation Plan. The Team modified the goals to reflect a more comprehensive approach
and to incorporate climate resiliency for this 2024 plan update. Goals 4 through 11 were added
by the local team for this updated plan. All of the goals are densd critical for theTownand

they are not listed in order of importance.

Goal 1. Prevent and reduce the loss of life, injury, public health impacts and property damages
resulting from all identified natural hazards.

Goal 2. Build and enhance local mitigation capabilities to ensure individual safety, reduce
damage to public and private property and ensure continuity of emergency services.
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Goal 3. Increase awareness of the benefits of hazard mitigation through outreach and education.

Goal 4: ldentify and seek funding for measures to mitigate or eliminate each known significant
flood hazard area.

Goal 5: Integrate hazard mitigation planning as an integral factor in all relevant municipal
departments, committees and boards.

Goal 6: Prevent and reduce the damage to public infrastructure resulting from all hazards.

Goal 7: Encourage the business community, major insttatiarmaprofits to work with the
Townto develop, review and implement the hazard mitigation plan.

Goal 8: Work with surrounding communities, state, regional and federal agencies and private
entities to ensure regional cooperation and solutions for hazards affecting multiple communities.

Goal 9: Ensure that future development meets federal, state and local standards for preventing
and reducing the impacts of natural hazards.

Goal 10: Take maximum advantage of resources from FEMA and MEMA to educate Town staff
and the public about hazard mitigation.

Goal 11. Consider the impacts of climate change and incorporate climate resiliency into the
Towds planning and policies.

HAZARD MITIGATION STRATEGY

TheEssex ocal Hazard Mitigation Plannifigamidentifieda number of mitigation measures that
would serve toreducetiow® s v ul ner abi | i ty Thedown has agoa | hazar
upgradingthe Apple Streetand LandindgRoadculverts anelevating a section of the street to
assureaccessluring high water event§hese improvements are seegrégal to protecting

Apple Street as an emergency evacuation and access route during and after severe storm events
when Main Street/SR 133 is often floodéids the only alternative route when Maire&t is

closed. Althoughrevious attempts to advantiee Apple Streetimprovemesthave notgarnered

the necessary support in the Town, for the purposes of thyedivelazard Mitigation Plan, this
mitigation measure is still seen as a high priority for long term protection, and it will most likely be
continuingo be pursued in future yearBhe Town would also likeitoproe access to the DPW
garage, consideredneof theT o w8 highest safety issu&ince the previous plan the Town
purchased a keparcel at xx Apple Street which could allow a new access road to be

developed from Apple Steet. Recent plans for the site are considering a new Elementary School,
and the access road would be integrated into that site plan as it moves forward.

Informed by th017Gr eat Mar sh Adapt atZd0kdBMunRipahn and t he
Vulnerability Preparedness (MVP) stuthgstal lazards mitigationskey for building climate
resilienceand adaptation Since the 2019 plan the Towasaddresgd seawall safetyat

Conomo Poingnd the Towseeks tdlood proof a key Main Street sewage pump station located

in a former salt marsh area that now floods during storm ewagratsyillcontinue efforts to study,
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manage and restore its salt marsh resourgeskwith partners to understand the movement of
sediment and erosion issues in the Essex River and Conomo Point in an effort to better preserve
them as climate adaptation resoutaesiewand update current regulations that may be

impeding ecological protection and restoration of marshes, beaches andRko®d changes in

MA Dept. of Environmental Protection guidelines may provide more flexibility for the Town and
partners to pilot innovative salt marsh potton measures.

Though reconstructed by MA DOT in 2012, the Main Street Causeway was raisehiomiyly
(about one inckgnd still experiences significant flooding during winter storm egemtsRoute
133 is the principalransportation corridor and tHaisiness center for Esdég, Towrsees this as
a significant climate resilience challerie help address thisnotherplannedmitigation
measure along Rt. 138 anupgrade of the tidal culvers adjacehto F a rRaskaaranos
Eastern AvéSR 133

The Town would also likedrtend new water lines along Conomo Point and Southern Avenue as
well as complete an inteonnection with Gloucester water system to back feed South Essex
water line and hydrants. This is part of a new $15 million dollar cgg#@ahing program

adopted by the Town.

Overall, theT o whaz@rd mitigation strategy recognizes that mitigating hazardg$sexvill be

an ongoing process as our understanding of natural hazards and the steps that can be taken to
mitigate their damages changeseovime. Global climate changend a variety of other

regional and locafactors impact th&ow® wulnerability and local officials will need to work
together across municipal lines and with state and federal agencies to address these changes.

ThsHazard Mitigation Strategy s i ntended to provide the Town
that will improve its resilience to natural hazards. Thel@sbeeni ncor por ated i nto
Strategic Plan and will be incorporated into otheelated plansand policiessuch as the Open

Space and Recreation Plan, due for an update in 2024, the Capital Investment Plan, and the
Municipal Vulnerability Preparedness 2.0, also expected in.2024

PLAN REVIEW & UPDATE PROCESS

The process for developitige Esseklazard Mitigation Plan 224 Update is summarized in
Table 1 below.

Table 1 Plan Review and Update Process
3 0 Public ThelLocal Hazard Mitigation Planning Teplaced an emphasis on
Participation | public participation for the update of the Hazard Mitigation Plan,
discussing strategies to enhance participation opportunities at th
teammeeting During plan development, the plan was discussed
two public meetings hosted by tBeard of Selectmeithe plan was
also available ohnefor publicreview andcommenfThe plan was
al so available on the TOureaths
efforts to publicize these engagement opportunities included
webpage content, social medemail flyers and press outreach
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3 d Risk MAPC gathered the most recently available hazard and land use
Assessment | data and met witirownstaff to identify changes in local hazard
areas and development trend$ownstaff reviewed critical
infrastructure with MAPC staff in order to create attooghate list.
MAPC also used the most recently available version of HAZUS
assess potential impactsflmioding, earthquakesndhurricanes.

5 - Goals The Hazard Mitigation Goals were reviewed and endorsed by the
EsseMazard MitigationPlanning TeanThe goalsvere revised and
added to in order toreflect a more comprehensive approach and {
incorporate climate resiliency for this 2024 plan update.

6 0 Existing | The list of existing mitigation measures was updated to reflect cy

Mitigation mitigation activities in theown

Measures

7 & 8 0 Hazard | Mitigation measures from tB819 plan were reviewed and assess¢
Mitigation as to whether they were complet@dprogressor deferred. The
Strategy Essedazard Mitigation Teardetermined whether to carry forward

mitigationmeasures intoid2024 Pan Update or modify ordelete
them. Th@024 Plan's hazard mgationdrategy reflects both new
measures and measures carried forward fron2019 plan that
have not yet been completed’ heEssexazard Mitigation Team
prioritized themitigationmeasures based on current conditions.

Adoption & implementation review aritve-year update process that will assist
Maintenance | the Townin incorporating hazard mitigation issues into okbam

9 0 Plan This section of the plan was updated with a newaing plan

planning and regulatory review processes and better prepare the
Townfor the next comprehensive plan update.

As indicated on Tabkl, Essexnade progressn implementing mitigation measures identified in
the 2019 Hazard Mitigation PlarSeveralrecommended mitigation measurase been
completedincluding

1.

Low-lying portions of Conomo Point Road and Robbins Rdadtirety of Conomo Point
Seawall system has been replaced with a reinforced, concrete seawall. The two stone
piers that connect to tleawall have also been completely renovated.

Assessmenbf CraneBeach, Essex River and Great Marsh areas/Conomo Roinducted
with Boston University to better understand the movement of sediment at the mouth of the
Essex River and throughout Essex Bay.

Acquire land abuttinghe town transfer station on Apple Streeto provide safer, easier access
to the transfer station. The Town acquired the property at 30 Apple Street for this purpose.

New Public Safety Buildingidd back up power generator: the building iplace,and it has its
own generator.

Forest Protection and Managemert The Town has joined with the other three Cape Ann
communities to write a Regional Community Wildfire Protection Plan.
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6. Multi-faceted Emergency Warning Systems and Suppliég Town has improved its mass
communication capabilities through its membership in the North Shore Regional 911 Center,
which provides the Town with access to the RAVE notification system.

7. Adaptation Plang Formally adopt the 2017 Great Marsh Plan: the plan has been adopted by the
Town.

8. Community Database Create and maintain a database of vulnerable citizens. This information
is well understood via the interconnectedness of the Essex Fire Department, the Essex Board of
Health, and the Essex Council on Aging.

Other projectsvere partially completd, mostotaly:

1. Elevation of Apple Street Roadbed at Southern Avenue €Hae Town is presently
implementing its fourth grant concerning this project and will arrive at final design

2. Island Road:culvert has been replaced

3. Assess placement of cooling centers at schools, senior center and emergency shelters
Senior Center has served as a cooling center during prolonged heat episodes and its
capacity has proved to be adequate. Other building do not appear to be necessary in
the near future.

4. Incorporate climate resilience/adaptation actions and policies into town Strategic and
Open Space Planupdate3:hi s has been incorporated into
next revision of the Open Space Plan will include more on this topic.

5. Climate Resiliency Municipal Outreach & Education Progrdine most recent version of
the Townds Strategic Plan did provide addi
Street roadbed elevation MVP project incorporated much public outreach.

6. Chebacco Lake Watershed Protectibown has used two Legislative Earmarks to better
understand the dynamics of the Alewife Brook and how it affects Chebacco Lake and its
watershed.

Progress toward implementifgserecommended mitigation measusdsbe continued in this
2024 Pan Update.

Moving forward into the nexXive-year plan implementation period there will be more
opportunities to incorporate hazard mitigation intoTthen® decisioamakingprocessesihe
Hazard Mitigation Teantonsisting ahe TowrAdministratoand departmentheads from Public
Works, Police, Fire, Planniagd Conservation, coordinated the implementation of th® ptdn
over the last five years. The Team will continue thismdky the direction of the Town
Administratoras described in Secti@) Plan Adoption and Maintenance.
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SECTION: INTRODUCTION

PLANNING REQUIREMENTS UNDER THE FEDERAL DISASTER MITIGATION ACT

The Federal Disaster Mitigation Act, passed in 2000, requires that after November 1 2004, all
municipalities that wish to continue to be eligible to receive FEMA funding for hazard mitigation
grants, must adopt a local miiizard mitigation plan and upde this plan ifive-year

intervals. This planning requirement does not affect disaster assistance funding.

Federal hazard mitigatioplanningand grant programs are administered by the Federal

Emergency Management Agency (FEMA) in collaboration with the states. These programs are
administered in Massachusetts by the Massachusetts Emergency Management Agency (MEMA) in
partnership with the Depanent of Conservation and Recreation (DCR).

TheTown ofEssexontracted with th#etropolitan Area Planning Council (MARECassist the
Townin updatingits local Hazard Mitigation Plan, which vaaproved by FEMAn 2019. The
updatedlocalplan producedunder thizontracts designed to meet the requirements of the
Disaster Mitigation Act fahe Town oEssexaddressingocal andregional concerns and hazards
that impact the Town.

WHAT IS A HAZARD MITIGATION PLAN?

Natural hazard mitigation planning is the process of determining how to systematically reduce or
eliminate the loss of life and property damage resulting from natural hazards such as floods,
earthquakes, and hurricanes. Hazard mitigation means to pertlgaeence or alleviate the

losses of life, injuries, and property resulting from natural hazards througbriongirategies.

These longerm strategies include planning, policy changes, programs, projects, and other
activiiesF EMA G s 2 0 2 2ionlP@amniad Polidy Guidegecagnized that adapting to the
expected impacts of climate change is a form of hazard mitigation. Therefore, this plan
incorporates consideration of future risks due to projections for the increased frequency and
severity of exteme weather fueled by global climate change effects.

As more is understood about the impacts of climate change, it is becoming increasingly important

to recognizehe relationshipetween climate change and many of the natural hazards
addressed in hazard mitigati on pdcadMiggationThi s i s
Planning Policy Guid@022), and the last two editions of the Massachusetts State Hazard

Mitigation Plan were also framed as Climate Adaptation Plans. Accordingly, MAPC has updated

the format of local Hazard Mitigation Plans to incogbe climate consideratiomsgurel

illustrates the relationship between natural hazards and climate change.
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Figurel. Natural Hazards and Climate Change

Natural Hazards: o
source of harm created
by an environmental or

geological event,
including flooding and
earthquakes

Natural Hazard
Mitigation: reducing
damage from natural

hazords, incleding short-
term, episodic events

Adapting to the expected
impacts of climate change is
a form of hazard mitigation

1

Climate Change:
increases the frequency,
duration, and intensity
of natural hazards;
including heat, drought,
and precipitation

Climate Adaptation:
reducing the risk 10, and
mitigating impacts from,
the increasing frequency

of natural hozards

PREVIOUS FEDERAL/STATE DISASTERS

TheTown ofEssekas experience@4 natural hazards that triggered federal or state disaster

declarations since 1991. These are listed in Table 2 below. The majority of these events involved
to hurr i cexamer® due to seneverwintera st er s

flooding, whileeightwe r e du e

weather.

DISASTER NAME
(DATE OF EVENT

HurricaneBob
(August 1991)

Table 2 Previous Federal Disaster Declarations

TYPE OF ASSISTANCE

FEMA Public Assistance
Project Grants

DECLARED AREAS

Counties of Barnstable, Bristol, Duk
Essex, Hampdehliddlesex, Plymouth
Nantucket, Norfolk, Suffolk

Hazard Mitigation Grant
Program

Counties of Barnstable, Bristol, Duk
Essex, Hampden, Middlesex, Plymo
Nantucket, NorfolkSuffolk {6 projects)

No-NameStorm
(October 1991)

FEMA Public Assistance
Project Grants

Counties of Barnstable, Bristol, Duk
Essex, MiddleseRlymouth, Nantucke
Norfolk

8 of xxx




TOWN OESSENMAZARD MITIGATION PLAN
DRAFT 202dPDATE

DECLARED AREAS

DISASTER NAME
(DATE OF EVENT TYPE OF ASSISTANCE

FEMA Individual Househao
Program

Counties of Barnstable, Bristol, Duk

Essex, Middlesex, Plymouth, Nantuc
Norfolk

Hazard Mitigation Grant
Program

Counties of Barnstable, Bristol, Duk
Essex, MiddleseRlymouth, Nantucke
Norfolk, Suffolk (10 projects)

DecembeBlizzard
(December 1992)

FEMA Public Assistance
Project Grants

Counties of Barnstable, Dukes, Ess
Plymouth, Suffolk

Hazard Mitigation Grant
Program

Counties of Barnstable, Dukes, Ess
PlymouthSuffolk ¥ projects)

MarchBlizzard
(March 1993)

FEMA Public Assistance
Project Grants

All 14 Counties

JanuaryBlizzard
(January 1996)

FEMA Public Assistance
Project Grants

All 14 Counties

OctoberFlood
(October 1996)

FEMA Public Assistance
Project Grants

Counties of Essex, Middlesex, Norfg
Plymouth, Suffolk

FEMA Individual Househao
Program

Counties of Essex, Middlesex, Norfg
Plymouth, Suffolk

Hazard Mitigation Grant

Counties of Essex, Middlesex, Norfg

(June 1998)

Program PlymouthSuffolk 86 projects)
1997 Community Developmen] Counties of Essex, Middlesex, Norfg
Block GranHUD Plymouth, Suffolk
FEMA Individual Househg Counties oBristol, Essex, Middlesex
Program Norfolk, Suffolk, Plymouth, Worcestg¢
June Flood

Hazard Mitigation Grant
Program

Counties of Bristol, Essex, Middlese
Norfolk, Suffolk, Plymoutorcester
(19 projects)

(1998)

Community Developmen

Counties oBristol, Essex, Middlesex

Block GranHUD Norfolk, Suffolk, Plymouth, Worcestg¢
FEMA Individual Househg Counties of Bristol, Essex, Middlese
Program Norfolk, Suffolk, Plymouth, Worcest¢
March Flood

(March 2001)

Hazard Mitigation Grant
Program

Counties of Bristol, Essex, Middlese
Norfolk, Suffolk, PlymoutWorcester
(16 projects)

February Snowstorn
(Feb 1718, 2003)

FEMA Public Assistance
Project Grants

All 14 Counties

January Blizzard

(January 22 2005)

FEMAPublic Assistance

Project Grants

All 14 Counties
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DECLARED AREAS

DISASTER NAME
(DATE OF EVENT TYPE OF ASSISTANCE

Hurricane Katrina
(August 29, 2005)

FEMA Public Assistance
Project Grants

All 14 Counties

May Rainstorntlood
(May 12-23, 2006)

Hazard Mitigation Grant
Program

Statewide

ApriiNor 6eas
(April 15-27, 2007)

Hard Mitigation Grant
Program

Statewide

Flooding
(March, 2010)

FEMA Public Assistance
FEMANdividuals and
Households Program
SBA Loan

Bristol, Essex, Middlesex, Suffolk,
Norfolk, Plymouth, Worcester

Hazard Mitigation Grant
Program

Statewide

Hurricane Earl

FEMA Public Assistance

Barnstable, Bristol, Dukes, Essex,
Middlesex, Nantucket, Norfolk,

(September 2010) | Project Grants Plymouth, Suffolk, and Worcester

Tropical Storm Irene

(August 2728, FEMA Publigssistance Statewide

2011)

Hurricane Sandy

(October 2730, FEMA Public Assistance | Statewide

2012)

gr(?&/elzrﬁ)ggﬁ]vgstorm FEMA Public Assistance; _
Hazard Mitigation Grant Statewide

(February 809, Program

2013

Blizzard of 2015 FEMA Public Assistance;

(January 2628, Hazard Mitigation Grant Statewide

2015) Program

Severe winter storm
and Snowstorm

Essex, Middlesex, Norfolk, Suffolk,
Worcester

(March 2018)

(January 2018)
Severe winter storm Barnstable, Bristol, EssHantucket,
and flooding Norfolk, Plymouth

COVID19 Pandemic
(January 2020)

Statewide

Source: database provided by MEMA

Since 2018, there have bedine Massachusetts State Declared Disasters that affestsk
Below is a list of themhich includeseveralwinter storm as well as the CowvitB pandemic.
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Table 3. State Disaster Declarations since 2018

Disaster Name Date of Event Declared Areas

Massachusetts Severe Winte| March 23, 2018 Statewide
Storm and Flooding

Massachusetts Sevékgnter | March 1314, 2018 Statewide
Storm and Snowstorm
Massachusetts Covié January 20, 20203 Statewide
Pandemic May 11, 2023
Massachusetts Severe Winte| January 2829, 2022 | Statewide
Storm and Snowstorm
Massachusetts Hurricane Leq Septemberl5-17, Statewide
2023

SourceFEMADeclaredDisastersQpenFEMMatasetDisasteDeclarationsand FEMADeclaredDisasters.

FEMA FUNDED MITIGATION PROJECTS

Since 1991 the Town &fsseXas received funding from FEMAdoe mitigation projects under
the Hazard Mitigation Grant Program (HMG$Hown in Table 4.

Table 4 FEMA~unded Mitigation Projects
Total Federal Local Status

Scope of Work Cost Funding Funding

Installation of emergency
HMGP generator for Town Hall, $49,261 | $49,261 $0 | Completed

COMMUNITY PROFILE

Located on Cape Ann, 35 miles northeast of Boston, Essex shares spectacular natural resources
with its neighbors, but is unique among themsadiseconomic and cultural nature as a rural,
predominantly workirglass community.

Essexs bounded on the south by the town of Manchesgténe-Sea, on the west by the towns of
Hamilton and Ipswich, on the north by Essex Bay, and on the east by the City of

Gloucester. The town is located in the North Coastal watershed, and contains approximately 16
square miles or 9,200 acres, 220 of which are under water, and 3,435 of which are saltmarsh
(all the acreage of saltmarsh and water is considered protected staterlaw, making these

areas constitute over 75% of the protected open space in Essex).

The Townis governed by a Board dbelectmemwitha TownAdministratorTheTownoperates
underan openTownmeetingformat. The Towmaintain® websiteat
http://www.essexma.org/Pages/index

11 of xxx


http://www.essexma.org/Pages/index

TOWN OESSENMAZARD MITIGATION PLAN
DRAFT 202dPDATE

The 2@0 population was$,674 peopleand therewere 1,343 howseholds(2020 US Census

2017-21 American Community Suryey

The significant demographic characteristics of the Town of Essex are summarized in Table 5. Some
of these features are important to keep in mind for hazard mitigation as well as emergency

preparedness and response in the Town.

Table 5. Town ofEssexCharacteristics

Total population 3,674
Residents under 5 years old 8.3%
Residents 65 years old and over 14.0%
| Race & Ethnicity |
American Indian and Alaska Native 0%
Asian 0%
Black or African American 0%
White 98.0%
Hispanic ot.atino 1.0%
Other Race 0%
Two or More Races 1.0%
Total Households 1,343
Mean Household Income $116,027
Renter occupied housing units 19.4%
Speak a language other than English at hor 1%
Spanish 1%
Other IndeEuropean languages 0%
Asian and Pacific Island languages 0%
Other languages 0%
Speaks English | ess 0.9%
e
Residents with Risability 39.0%
Age under 18 with a disability 27.8%
Age 65 to 74 with a disability 2.6%
Age 75 and over with a disability 2.3%
Householdm Poverty 8.8%
Households with no vehicle 2.6%

Sources: US Census, 2020 Decennial Census and A@enicannity Survey (ACS)
5-Year Estimatg®017-2021)

There are no Environmental Justice areas designated by the MA Executive Office of Energy and
Environmental Affairs (Mdg# in Appendix A).
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MAPCemploysasks t ep pl anning process based on FEMA®GSs
guidance focusing on local needs and prioribesmaintaining a regional perspective matched

to the scale and nature of natural hazard events. Public participation is a central component of

this process, providing critical information about the local occurrence of hazards while also serving

as a meas to build a base of support for hazard mitigation activities.

MAPC supports participation by the general public and other plan stakeholders through

A Meetings and work with the Local Teams

A Two public meetings, advertised through email, webpage content, a flyer, press release to
local media, and social media posted made available towswide onLocal Access TV,

1 A project website atvww.mapc.org/resourebrary/ essexhmpand a dedicated email
for public commenResilieffsse@mapc.org

A Opening a public comment period at the second public meeting, and posting the draft
plan to the project website to facilitate public review,

A outreach to neighboring communities, boards and commissions, the local chamber of
commerce and businesgesivi r onment al NGOO sand therdocah | s er v
or regional entities

PLANNING PROCESS SUMMARY

The planning process outlined below is based on the guidance provided by FEMA in the Local
MultitHazard Mitigation Planning Guidandéne proces®cugson local problem areas and
identiiesneeded mitigation measures based on where gaps occur in the existing mitigation

efforts of the municipalityfhe planningprocess allowswnstaff to bring the most recent hazard
information into the plan, including new haza
mitigation measures, and progress made onrataentified in previous plans.

Figure2. SixStep Planning Process

®

Map the Hazards

® @

Implement & Update Assess the Risks &

the Plan . Potential Damages
@ PUBLIC INPUT @

Plan Approval & Review Existing
Adoption @ Mitigation

Develop Mitigation
Strategies
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1. Map the Hazard$ MAPC relies on data from a number of different fedestdte, and local
sources in order to map the areas with the potential to experience natural hazards. This
mapping represents a mdfazard assessment of the municipality and is used as a set of
base maps for the remainder of the planning process. A plarlic important source of
information is the knowledge drawn from local municipal staff on where natural hazard
impacts have occurred, which is collected. These maps can be fgypehiix A.

2. Assess the Risks & Potential Damad®erking with local staff, critical facilities,
infrastructure, vulnerable populations, and other features are mappecoaicstedviththe
hazard data from the first step to identify those that might represent particular vulnerabilities
to these hazards. Land use data and development trends are also incorporated into this
analysis. In addition, MAPC develops estimates of the potemizaitsf certain hazard
events on the communilAPC drew on the following resoes to complete the plan:

=4 =2 -49_-9_-9_-9_-9_-92_-°_-2°_2°_-2-2 =4 =24 -4_-49_-9_-9_-°9_-° = =4 4 -8 8 -8 -9

Townof EssexGeneralBylaws

Townof EssexZoningBylaw

Townof Esse)Strategic Plan

Town of EsséMunicipaMulnerability Preparedness Progra2019
Town of Essex Open Space and Recreation Plan, 2007

Blue Hills Observatory

Environment America Research and Policy Center, When It Rain$ IGRdals
Warming and the Increase in Extreme Precipitation, July 2012

FEMA, Disaster Declarations for States and Counties, 2023
FEMA, Flood Insurance Study, Plymouth County, 2016

FEMA Flood Insurance Rate Maps for Plymouth County, MA, 2012
FEMA LOMR, Effective 12/13/17

FEMA, HAZU@H, 2023

FEMA, Local Mitigation Planning Policy Guide, 2022

Great Marsh Coastal Adaptation Plan 2017

Massachusetts Climate Change Assessment, 2022

MA Office of Coastal Zone Management, Sea Level Rise: Understanding and
Applying Trends and Future Scenarios for Analysis and Planning, December 2013.

MA Office of Dam Safety, Inventory of Massachusetts Dams

Massachusetts State Hazard Mitigation and Climate Adaptation Plan, 2018, 2023
Massachusetts State Hazard Mitigation Plan, 2013

Metropolitan Area Planning Council, GIS Lab, Regional Plans and Data.

New England Seismic Network, Boston College Weston Observatory

NOAA Centers for Environmental Information

Northeast States Emergency Consortium

Tornado History Project

US Census, 2020, American Community Survey

USDA Forest Service, Wildfire Risk to Communities

USGS, National Water Information System,

U.S. Global Change Research Program, Fourth National Climate Assessment, 2018
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3. Review EXxisting MitigatidMunicipalities in the Boston Metropolitan Region have an active
history in hazard mitigation asosthave adopted flood plain zoning districts, wetlands
protection programs, and other measures as well as enforcing the State building code, which
has strong provisions related to hazard resistant building requirements. All current municipal
mitigation measasare documentedh the plan

4. Develop Mitigation StrategigsMAPC works with the local municipal staff to identify new
mitigation measures, utilizing information gathered from the hazard identification,
vul nerability assessments, and trmeewhaenmuni ty
additional work is necessary to reduce the potential damages from hazard events. Additional
information on the development of hazard mitigation strategies can be found in Chapter

5. Plan Approval & Adoptiod Once a final draft of the plan is complete it is sent to MEMA for
the state level review and, following that, to FEMA for approval. Typically, once FEMA has
approved the plan the agency issues a conditional appr@@proval Pending Adoption),
with the condition being adoption of the plan by the municipality. More information on plan
adoption can be found in Chapter IX and documentation of plan adoption can be found in
Appendix D.

6. Implement & Update the Pl@implementation is the final and most important part of any
planning process. Hazard Mitigation Plans must also be updatetiveryaar basis making
preparation for the next plan update an importantguoing activity. Chapter IX includes
more detailed information on plan implementation.

THE LOCAL HAZARD COMMUNITY PLANNING TEAM

MAPC worked with the local community representatives to organize a local Nitigation
Planningream forEssexMAPC briefed the local representatives as to the desired composition of
that team as well as the need for representation from the business community, civic organizations
and citizens at large.

The Local Hazard Mitigation Planning Team is central to the planning process as it is the primary
body tasked with developing a mitigation strategy for the community. The local team was tasked
with working with MAPC to set plan goals, provide informatidgheohazards that impact the

Town existing mitigation measures, dradpto develop new mitigation measures for this plan
update. The Local Hazard Mitigation Planning Team membership can be fbaioie 3hbelow.

TheEsse®lanning Board, as well as thesexConservation Commission, are the primary entities
responsible for regulating development in town. Feedback from the Planning Board was assured
through the participatioof a Planning Board member tre Hazard MitigationTeam as well as

the Town Administrator, who oversees all town fundtf@iso wn 6 s g o v e Boardiofg body
Selectmerhosted two public meetings on the pamNovember 292023 and March 25, 2024

In addition, MAPC, the State desigmhtegional planning authority f@&ssexworks with all

agencieghat regulate development in the region, including the listed municipal entities and state
agencies, such dassDOT
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The Local Hazard Mitigation Planning Team met four times on the dates listed below. The
agendas for these meetings are includeAppendix B.

A July 17, 2023 discus=l the project overview and update local hazard areas and
critical facilities inventory

A Septembed8, 2023 updated hazard mitigation goals and existing mitigation measures

A November29, 2023 updated the recommended mitigation strategies from the 2018
HMP and prepare for Public Meeting #1

A March14, 2023 develogd new recommended mitigation measures for the 2024 plan
update and prepare for Public Meeting #2

Table 6: Membership of th&ssexHazard Mitigation Team

Name Representing

Paul Francis Police Chief

Steve Bckley CEO, Greater Cape Ann Chamber of Commerce
Simone Early Citizen

Michael Galli DPW Superintendent

Valerie Massard Town Planner (2024)

Dana Menon Town Planner (2023)

Peter Phippin Selectman

Ramie Reader Fire Chief

Ken Riehl ResiderGreater Cape Ann Chamber of Commerce
Rebecca Smalley Essex County Greenbelt

Jeff Tetzloff Planning Board / CPC

Brendhan Zubricki Town Administratibtazard Mitigation Team Coordinator,

PUBLIGQIEETINGS

Public participation in the hazard mitigation planning process is important, both for plan
development and for later implementation of the plan. Residents, business owners, and other
community members are an excellent source for informationtasttineeabnd potential impacts

of natural hazard events and particular vulnerabilities the community may face from these
hazards. Their participation in this planning proaisssuilds understanding of the concept of
hazard mitigation, potentially creating support for mitigation actions taken in the future to
implement the plan.

To gather this information and educate residents on hazard mitigatidiovthieosted two public
meetings, one during the planning process and one after a complete draft plan is available for
review.The public had an opportunity to provide input toltheard mitigation planning process

at a public meeting held on October xx, 202, hosted by the Board of Selectmen at Town Hall.
The draft plan was presented at a second public meeting on March 25, 2024, also hosted by the
Board of SelectmeBoth meetings we publicizedn accordance witthe Massachusetts Public
MeetingLaw Bot h meetings were publicized on the
outreach by emaiA Media Advisory was also sent to the local pr&ss. public meeting notices

in Appendix C

16 of xxx



TOWN OESSENMAZARD MITIGATION PLAN
DRAFT 202dPDATE

LOCAL STAKEHOLDER INVOLVEMENT

The local Hazard Mitigation Planning Team was encouraged to reach out to local stakeholders
that might have an interest in the Hazard Mitigation Plan including neighboring communities,
agencies, businesses, nonprofits, and other interested parties.wdetgant to the following
organizations and neighboring municipalities inviting them to review the Hazard Mitigation Plan
and submit comments to Fmvn:

Table7: Essex Community Stakeholders

Businesses

Businesses

Businesses

Businesses

Businesses

Community leaders
Cultural resources
Developers

Elderly

Elderly

Health care/social services
Health care/social services
Health care/social services
Health care/social services
Housing

Library/historians
Library/historians
Neighborhood groups
Nonprofits

Nonprofits

Nonprofits

Nonprofits
Recreation/parks/athletic
Religious institutions
Religious institutions
Religious institutions
RegionaPlanning Agency
Schools

Town Committee

Town Committee

Scott DeWitt, Perkins Marina

Scott Woodward, Pike Marina

Curt Bergeron, Essex Marina

Donna Roy

Steve Buckley

Sue Lufkin

Chair, EsseRultural Commission

David Cutter

Council on Aging Director, Tess Leary

Council on Aging, Kay Joseph, Chair

Dr. David Driscoll, Essex Board of Health

Action, Inc(Gloucester, covering Cape Ann)
Wellspring House (Gloucester, covering Cape Ann)
The Open Door (Gloucester, covering Cape Ann)
Essex Housing Authority Director or Board member
Carla Christienseribrarian

Kurt Wilhelm, Local Historical Expert

Paul FitzpatrickPresident, Conomo Point Assoc.

David LashChebacco Lake & Watershed Association
Chris LaPointeGreenbelt

Erin Bonney CaseiRWA (and maybe other IRWA staff)
Representative from the Trustees

Jeff RubinManchester Esséiittle League

Tim Ziegenhals, 1st Congregational Church of Essex
Justine Sullivan, First Universalist Church of Essex
Priest, St. John the Baptist Catholic Church

Peter Phippen, MVPC/8 Towns & Great Marsh/resident)
Theresa Whitmanylanchester Essex Regional School District
Julie Scofield, Open Space Committee Chair

Ruth Pereen, Selectman
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Town Committee Alva Ingaharro, Selectman

Town Govt Animal Control Officer, Amy Reilly

Town Govt Board of Appeals Chair, Meg Nelson

Town Govt Board of Health Administrator, Erin Kirchner
Town Govt Board of Health Chair, Dr. David Driscoll
Town Govt Board of Public Works Superintendehtike Galli
Town Govt Board of Public Works Chaick Ellis

Town Govt Conservation Agenilichael Greenier

Town Govt Conservation Commission Chatiff Ageloff
Town Govt Finance Committee Challodi Harrigor designee)
Town Govt Fire ChiefRamie Reader

Town Govt Planning Board Chairjsa O'Donnell

Town Govt Police Chief, &l Francis

Town Govt Shellfish Constable, Billie Knovack

Town Govt TownAdministrator, Brendhan Zubricki

Town Govt Town Planneryalerie Massard

Town Clerk Town of Hamilton

Town Clerk Town of Ipswich

Town Clerk Town of Manchesteby-the Sea

City Clerk City of Gloucester

Although there are no Environmental Justice populatiBeseidentified by the Executive

Office of Energy and Environmental Affairs (Map 2 in Appendix A), in order to reachtloait to
more vulnerable members of the community such as the elderly and low income residents, the
Town reached out to the following service providers on Cape Ann:

Essex Council on Aging (Essex)

Action, Inc. (Gloucester, covering Cape Ann)
The Open Door (Gloucester, covering Cape Ann)
Wellspring House (Gloucesteoyering Cape Ann)

= =4 -8 A

HAZARD MITIGATION PUBLIC SURVEY

In addition to the public meetings the Town distributed an online survey to providedaptk in
feedback from residents and stakeholder on their concerns about natural hazards in Essex, and
the actions they suggested the Town should take. The results of the survey are summarized in the
graphics in Figureésto 6 below.

Overall, residents are most concerned about flooding, followed by drought and extreme heat.
Essex has been subject to these hazards in the last decade. But there is a degree of concern for
all hazards across the entire survey respd@seen Infrastructure and open space led the list of
preferred actions, followed by resilient infrastructure, roads, bridges, and buildings.
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Figure3: Survey Results: Hazards of Greatest Concern
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Figure5: Survey Results: Most Important Mitigation Strategies
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CONTINUING PUBLIC PARTICIPATION

Following the adoption of the plan update, the planning team will continue to provide residents,
businesses, and other stakeholders the opportunity to learn about the hazard mitigation planning
process and to contribute information that will update thetove under st andi ng of
Asthereview of the plansconducted by the Hazard Mitigation Team, these will be placed on

the Townds web site, and any meetings of the
accordance with town and stasopen meeting laws.

PLANNING TIMELINE

PLANUPDATE PROCESS 228

July 17, 2023 1stMeeting of theEsseXazard Mitigation Team

Septembel8 2023 | 2nd Meeting of theEssexazard Mitigation Team

November29, 2023 | 3@ Meeting of theEsseXazard Mitigation Team
October23, 2023 Public Meeting #1 hosted by the Board of Selectmen

March14, 2024 4th Meeting of theEssexazard Mitigation Team

March 25, 2024 Public Meetingt2 hosted by the Board of Selectmen
TBD Draft Plan Update submitted to MEMA

TBD Notice of Approval Pending Adoption issued by FEMA
TBD Adoption of the Plan by the Town

TBD FEMA Formal Approval of the plan for 5 years

PLANIMPLEMENTATION MILESTONES -2824

After this plan update is approved by FEMA for a fixgar period, theTownshould take note of
the following milestones for the ongoing implementation, review, and updating of this plan

2026-27 Conduct Midrerm Plan Survey on Progress

2027 Seek FEMA grant to prepare next plan update

2028 Begin process to update the plan

2029 Submit Draft 2028 Plan Update to MEMA and FEMA
2029 FEMA approval of 202 Plan Update
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SECTION 4: RISKSSESSMENT

The risk assessment analyzes the potential natural hazards that could occur Wahinathe

well as the relationship between those hazards and current land uses, potential future

development, and critical infrastructure. This section also includes a vulnerability assessment that
estimates the potential damages that could result from cextgaidcale natural hazard events.

Il n order to update Marl boroughods risk assessm
hazard and land use data and met witletLocal Team to identify changes in local hazard areas

and devel opment trends. MAPC also used FEMAGS
(HAZUS).

The projected impacts of our warming climate on natural hazards are integrated throughout this

risk assessment. Key impacts include rising temperatures, which in turn affect precipitation patterns
and extreme weatheAnalysis of these impacts included in this plan aligned closely with the data

and assessment presentedin s sachusettsd State Hazard Mitiga
Pl an (SHMCAP) and the Massachusettsd 2022 CIi

nGl obal climate is changing rapidly c

t hat have occurred throughout Earthos

by about 1.8°F from 1901 to 2016, and observational evidence does not support

credible natural explanations for this amount of warming; instead, the evidence

consistently points to human activities, especially emissions of greenhouse-or heat

trapping gases, as the dominant cause
Fourth National Climate Assessment, 2018 (Chapter 2

CLIMATE CHANGE OBSERVATIONS AND PROJECTIONS

Climate change observations come from a variety of data sources that have measured and
recorded changes in recent decades and centuries. Climate change projections, however, predict
future climate impacts and, by their nature, cannot be observed or neeassii@ result of the

inherent uncertainty in predicting future conditions, climate projections are generally expressed as
a range of possible impacts.

TEMPERATURE

Our climate has always been regulated by gases, including carbon dioxide, methane, and nitrous
oxide, which blanket the earth. These gases trap heawvitat otherwise be reflected out to

space; without them our planet would be too cold to support life. We refer to these gases as
ogreenhouse gaseso6 (GHGs) for their heat trap
primary energy source in the @@f industrialization, releases GHGs into the atmosplmetiee

past century, human activity associated with industrialization has contributed to a growing
concentration of GHGs in our atmosphBexords from the Blue Hill Observatory in Milton, MA
showthat average temperatures (3gear mean) have risen approximately 3 degrees (F) in the

almost 200 years since record keeping began in 1831. See Frgoetow for more information.
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Figure7: Observed Increase in Temperature

BLUE HILL OBSERVATORY ANNUAL TEMPERATURE, 1831-2022
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Note: Plot includes temperature data for 1831-1884 from Milton and Canton that were adjusted to the Blue Hill summit location.
Michael J. lacono, 1eric and Enviror Research / Blue Hill Observatory

p

Climate projections include an increase in average temperature and in the number of extreme
heat days. Extreme cold days are projected to decrease in number. By 2030, the summer mean
temperature could increase by 3.6°F from the historical period {20%8). By 2070, there

could be 58 fewer days below freezing, which could lead to an increase in ticks -&yntoigy,

the State anticipates about 25 more days per year where the temperature exceeds 90°F for
inland areas, and about 19 more days above 90°Fdoastal areagCommonwealth of
Massachusetts, 2022)

Figure8: Change in the Annual Number of Days Over 9 Compared to Today

80 days
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A Coastal
60 days
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Sources: 2022 MA Climate Change Assessment and Stochastic Weather Generator
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These changes could result in Massachusetts summers feeling like a more southern state, as
described in the infographickigure 9f r om t he Stateds 2022 Cli mate

Figure9: Change in Average Summertime Temperatures for Massachusetts

Massachusetts summers are

projected to be warmer in HISTORICAL
(1950-2013)

Hot days felt
like 81°F

the future and will start to
feel like current summers
in other states in the South-
eastern U.S. By 2030, the
average summertime
temperature will feel like :
summers in New York; by ‘ 2050
2050, like Maryland; by 2070, R s 5. Hot days
like North Carolina; and by . : :’:’;! fg';f'F
2090, summer in Massachu-

setts could feel like summer
in Georgia today.

2070

Hot days
will feel

Humidity will also change - like 99°F

while the high temperature
on historically hot Massa-
chusetts summer days (from
1950 to 2013) felt like 81°F,
by 2050 it could feel like
94°F, and by 2070, it could
feel like 99°F.

Source: 2022 MA Climate Change Assessment

PRECIPITATION PATTERNS

Annual precipitation in Massachusetts has increased by approximately 10% in-treafifty

period from 1960 to 2010(MA EEA, 2011 Moreover, there has been a significant increase in

the frequency and intensity of large rain events. For the Northeast US, according to the Fourth
National Climate Assessment 2018, in the past sixty years there has been a 55% increase in the
amount of anual precipitation that falls in the top 1% of storm events, as shown inJ&gure

below (US Global Change Research Program, 20C8anges in precipitation are fueled by
warming temperatures which increase evaporation and, therefore, the amount of water vapor in
the air.
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Figure10: Observed Change in Total Annual Precipitation in the Heaviest 1% Events

Source: Fourth National Climate Assessment, 2018
Numbers circled in black indicate % change.

Massachusettsd 2022 Climate Change Assessment
a future increase in annual total precipitation of less than 8% per year. Most of these increases
are anticipated during the winter months (see Figjitgelow).

Additionally, the historic 10% annual chance daily rainfall eventf2.80 6 of r ai n) <cou
four times more frequently by 209Commonwealth of Massachusetts, 2022)
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Figurell: Change in Annual and Seasonal Precipitation in 2070 Compared to Today
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Source: 2022 MA Climate Change Assessthenturrerdimate is the 1988005 era, the projection for 2070 is for
a 20-year era centered on 2070. Maps show LOCA downscaled GCM projections at the 50th percentile across 20 LOCA
GCMs that overlap with the GCMs used in the Stochastic Weather Generator.

Despite overall increasing precipitation, more frequent and significant summer droughts are also

a projected consequence of climate change. This is due to projections that precipitation will

increase in winter and spring and decrease slightly in the sandhes aresult of earlier snow

melt, and higher temperatures that will reduc
Assessment anticipates that these changes will vary by regidiorfthand South Shore region

where Esseis located may eperience slightly more consecutive dry days, and significantly more

days without rain per year, by 209Commonwealth of Massachusetts, 22 Figurd 2

below for more information.
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Figure12: Consecutive dry dayvents (number of multipledry-day events per year)

Panel A: Consecutive dry day events (number of multiple-dry-day events per year)

Region Baseline 2030 2050 2070 2090
Berkshires & Hilltowns 29 29 30 30 31
Greater Connecticut River Valley 31 31 32 32 33
Central 32 32 32 33 33
Eastern Inland 32 32 32 33 33
Boston Harbor 31 31 32 32 33
North & South Shores 31 31 32 32 33
Cape, Islands, & South Coast 31 31 32 32 33
Statewide 31 31 31 32 33
Statewide Percent Change 0% 1% 2% 4% 6%

Source: Stochastic Weather Generator

Panel B: Annual number of days without rain (days per year)

Region Baseline 2030 2050 2070 2090
Berkshires & Hilltowns 159 161 165 167 170
Greater Connecticut River Valley 171 172 175 178 181
Central 180 182 185 188 192
Eastern Inland 186 181 185 188 193
Boston Harbor 192 185 192 194 198
North & South Shores 184 182 187 150 195
Cape, Islands, & South Coast 186 182 187 191 194
Statewide 176 175 179 182 187
Statewide Percent Change 0% -1% 2% 3% 6%

Source: 2022 MA Climate Change Assessmembwimef Esséx located in thdorth & South Shores region

SEA LEVEL RISE

Highlevel information on sea level rise is discussed here as the town as well as the regional
economy of the Boston Metro area may be impacted by sea level rise in the future. Warming
temperatures contribute to sea level rise in three ways. First, waemewgands to take up

more space. Second, rising temperatures are meltingblsetl ice which enters the oceans as

melt water. A third, quite minor, contributor to sea level rise in New England is not related to

climate change. New England is still eigering a small amount of land subsidence (drop in

elevation) in response to the last glacial perM® AAGs records from the Bo
show nearly one foot of sea level rise over the past century. See Egjnedow for more

information.
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Figurel3: Observed Increase in Sea Level Rise
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level changes, lankgvel changes, and other regional facts that can impact the rate of change.
The report includes the following approximate sea level risegbiajs for the State:

1 Northern Massachusett21 inches by 2050, and 43 inches by 2070
1 Southern Massachusett23 inches by 2050 and 45 inches by 2070

The 2022 Climate Change Assessraksat quantified the developed land area flooded for
events including:

1 the 20year (5% annual probability)
1 100-year (1% probability)
1 1000-year (0.1% probability) events

This approach found that the area flooded by the current 1¥$#Y event is comparable to the

area of a 20-year event by 2050. Even moegeascould be impacted by the annual probability
event by 2070. See Figuredlbelow for more information.
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Figure X4: Total Flooded Area of th€ommonwealth for Selected Events
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CLIMATE CHANGE AND HAZARD MITIGATION

Following the outline of the Massachusetts State Hazard Mitigation and Climate Adaptation Plan
(SHMCAP), this local hazard mitigation plan organizes consideration of natural hazards based on
their relationship to projected climate changes.

Table8 below, which is originally from the 2018 SHMCAP, summarizes the natural hazards
reviewed in this plan, climate interactions, and expected impacts.
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Table8: Climate Change & Natural Hazards

Primary Climate
Change Interaction

Natural Hazard

Other ClimateChange
Interactions

Representative
Climate Change Impacts

Inland Flooding

Extreme Weather

d
0,0 Rising
a l ' l I Drought Temperatures,
Extreme Weather
Changes in
Precipitation Rising
Landslide Temperatures,

Extreme Weather

Flash flooding, urban flooding, drainag
system impacts (natural and human
made), lack of groundwater recharge
impacts talrinking water supply, public
health impacts from mold and worseng
indoor air quality, vecteborne diseases
from stagnant water, increased potenti
for loss of life, episodic drought, chang
in snowrain ratios, changes in extent
and duration of snowower,
degradation of stream channels and
wetland

Sea Level Rise

Coastal Flooding

Extreme Weather

Coastal Erosion

Extreme Precipitation

Increase in tidal and coastal floods, stg
surgecoastal erosion, marsh migratio
inundation of coastal and marine

Rising
Temperatures

Tsunami Rising Temperatures ecosystems, loss of wetlands
Average/Extreme / Shifting in seasoli®nger summer, earl
Temperatures N/A spring, including earlier timing of sprin
peak flow), increase in length of growi
Wildfires Changes ifPrecipitation season, increase of invasive specie

Invasive Species

Changes in
Precipitation, Extreme
Weather

increase in vectdrorne illnesses (Wes
Nile, Zika, EEE), ecosystem stress, er
brownouts from higher engrgemands,
more intense heat waves, public hea
impacts from high heat exposure anc
poor outdoor air quality, increased
potential for loss of life, drying of
streams and wetlands, eutrophication
lakes andponds

Extreme Weather

Hurricanes/Tropical
Storms

Severe Winter Storm |
Nor deasH

Tornadoes

Other Severe Weather
(Strong Wind &

Thunderstorms)

Rising Temperatures,
Changes in
Precipitation

Increase in frequency and intensity ¢
extreme weather events, resulting ir
greater damage to natural resources
property, and infrastructure, as well g
increased potential for loss of life
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OVERVIEW OF HAZARDS AINDPACTS

The risk assessment analyzes the potential natural hazards that could occur within the Town of
Essex as well as the relationship between those hazards and current land uses, potential future
development, and critical infrastructure. Clinchtenge is projected to have significant impacts

on many natural hazards in Essex. The Town completed climate vulnerability assessments and
planning under both the 2017 Great Marsh Coastal Adaptation Plan and through the Essex
Municipal Vulnerability Prepadiness Workshop held by the Town in 2018. This section also
includes a vulnerability assessment that estimates the potential damages that could result from
certain large scale natural hazard events.

In orderto updatéEsseds r i sk assessment , MAPC gathered tl
and land use data and met with Town staff to identify changes in local hazard areas and

development trends. The Resilient MA Plan, the SHMCAP (2018) and the State Hazard Mitigation
Plan 2013) are key planning documents that examine natural hazards that have the potential to
impact the Commonwealth. The 2013 State HMP set the stage by defining considerations such as
frequency and severity and summarizing the frequend severity of hazards of greatest

concern. The 2018 SHMCAP used similar definitions for hazard considerations and expanded on

this research by including additional climate projections. Because the 2013 State HMP includes
definitions that were not spied in the SHMCAP, both resources are referred to in this report.

MAPC al so used FEMAOGs damage estimation softw

Table9 below summarizes the hazard risksHssexwith reference to the hazards in
Massachusettd his evaluation takes into account the frequency and severity of eachfioazard
Massachusetts alidsexbased on available data, including:

A Statelevel data, including the Resilient MA Plan, the 2022 Climate Change
Assessment, and 2018 SHMCAP.

A Countylevel dataf r om NOAAGs Nati onal Climatic De
Database forEssexXCounty (wher&ssexs located)

A Locallevel informationincluding input from the Local Team, the hazard mapping
included in Appendix A, and the HAZUS results.

The statewide hazard risk assessment is based on the definitions for hazard frequency and

severity listed below. The statewide assessment was modified to reflect local conBis#s in
using the same criteria.
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Definitionsof Hazard Frequency an&everity
Frequency
Very low: Very unlikely; minimal examples of historical occurrences.
Low: Likely to occur at least once by the end of the century; some examples of historical occurrer|
anticipated every 100 years.
Medium: Likely to occur at least once every 50 years (two or more occurrences in the next centur
High: Almost certain to occur at least once a year.
Very High: Almost certain to occur multiple times a year.

Severity

Minor: Limited and scattered property damage; limited damagpublic infrastructure and essential
services not interrupted; limited injuries or fatalities.

Serious:Scattered major property damage; some minor infrastructure damage; essential services
briefly interrupted; some injuries and/or fatalities.

ExtensiveWidespread major property damage; major public infrastructure damage (up to several
days for repairs); essential services are interrupted from several hours to several days; many injy
and/or fatalities.

CatastrophicProperty and public infrastructure destroyed; essential services stopped; numerous

and fatalities.

Table9 - Hazard Risks Summary

Hazard Frequency Severity
Massachusetty Essex Massachusetts Essex
Flooding from Very High High Serious Serious
Precipitation
Damfailures Very Low N/A Extensive N/A
Coastal Erosion Very High Very High | SeriousExtensive Extensive
Coastal Flooding Very High Very High | Serious€Extensive Extensive
Tsunami Very Low Very Low | Extensiw€atastrophiq Extensive
Hurricane/Tropical Storm Medium Medium Serious Catastrophic| Extensive
Tornadoes High Low Serious Extensive Serious
Other Severe Weather | Very High High Minor- Extensive MinorSerious|
(Wind/Thunderstorms)
Severe Wint |High High Minor- Extensive Extensive
Winter-lce Storms Medium Medium Minor- Extensive Minor
Earthquakes Medium Medium Serious Catastrophic| Serious
Landslides High Very Low | Minor- Extensive Minor
Wildfire/Brushfires Very High High Minor- Extensive Minor
Extreme Temperatures | Very High Very High | Minor-Serious Minor
Drought Medium Medium Minor- Serious Minor

SourcesResilient MA Plan (Frequency), State Hazard Mitigation Plan 2013 (Severity),
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FLOODING HAZARDS

INLANDAND COASTAELOODING

Floodingwas the most prevalent natural hazard identified by local officidisgexGiventhe
T o wloddtion on the Essex River estuary near its confluence with the Atlantith@ceamn is

subject to two kinds of flooding; coastal flooding, where Mithel and storm surgésad to
floodingin lowlying areasalong the shore and tidal waterways, and inland or stormwater

flooding, where the rate of precipitation or amount of water overwhelms the capacity of natural
and structured drainage systems to corwater causing it to overflow the system. These two
types of flooding are often combined as inland flooding is prevented from draining by the push

of wind and tide driven water.

INLAND/STORMWATER FLOODING

FIl ooding is generally
Severe rainstorms can ocgear-round. Hurricanes are most common in the summer and early fall

whil e Nordeasters

ar e

caused by severe

mo s t

common

n

Wi

rai nst

nt er .

storm events. Climate change has the potential to exacerbate these issues over time due to
increasig extreme rainfall events. Increase in average annual rainfall may also lead to more
incidents of basement flooding caused by sgasonal groundwater levels.

Reqgionally Significant Floods

There have been a number of major floods that have affected the Metro Boston region over the

last fifty years. Significant historic flood events have included those listed B@&u#, 2024)

The Blizzard of 1978
January 1979
April 1987
October 1991
December 1992
October 1996
June 1998
March 2001
April 2004

May 2006

April 2007
March 2010
December 2010
March 2013
January 2018
March 2018
June 2020

- -4 -4 -—a -—a a4 _—a -a -a -—a -a -a -a -a -a -a _-a
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Most severe flooding event within last 15 years

The most severe flooding evenEastern Massachusattshe lastl5 years occurred during

March 2010, when a total of L7 inches of rainfall was recorded by tBéue Hills Observatory

from three storms over 19 days from March 13 to 3he weather pattern that consisted of

early springtime prevailing westerly winds that moved three successive storms, combined with
tropical moisture from the Gulf of Mexico, across New England. Torrential rainfall caused March
2010 to be the wettest mdmbn record.

The March 2010 rainstorms fit the profile of a typesefere precipitatioevent expected to
increase in frequency as the climate warms. That is, significant precipitation, falling in late winter
as rain rather than snow, on frozen ground, and while vegetation is still dormant.

One indication of the extent of flooding is the gage height at the nearest USGS streamflow
gauging station, which is on the Ipswich River in South Middleton. The USGS gage height, shown
in Figure B, exceeded 8 feet on March 16, 2010 and exceeded 7 feet on March 31, 2010.

Normal gage height in March is about 4 feet.

Figure B- Ipswich River Gage Heights, Marefypril 2010

USG5 81181588 IFSHICH RIVER AT S0UTH HIDDLETON, HA

Gage height, feet
i
o=

Har Har Har Har Apr Apr Apr Apr Hay
B6 13 20 27 a3 i@ 17 24 a1
2810 28108 2818 2818 20818 2818 2818 2018 2818

— Gage height M Heasured gage height
== Feriod of approved data

Source, US Geological Service, National Water Information System

Previous Inland/StormwaterFloodng Events

The best available local data on previdoRndflooding eventsikssex s f r om NOAAGs N
Centers for Environmental Information Storm Events Database, which providievebredgrds

of natural hazards (see Tabl®). EssexCounty, which includes the Towassexexperienced

53 flood events from 20092023. There were twaleathsand threeinjuries reported and the

total reported property damage in the county wafd&million dollars.
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Damages fronthe majorfloodingduring thestorms of March 2010 totaledl8.07 million.

Notably, that represen85% of total flood damages foEssex County ovire entirel7 year
period from 20@ to 2023. Thke 2010 storms were a federally declared disaster, making federal
assistance available to residents who did not carry flood insurance. That re€uttkdns in the
Town of Esseiqtaling$ $15,239.94 The HAZUS analysis estimétesdingdamages in Essex
from a 100year stormat $71.3 million and $08.6 from a 500-year storm(Table 38)

Table10 EssexCounty Flood Event2005 - 2023

Property

Date Deaths Injuries Damage $

5/13/2006 2 0 $7,000,000
7/11/2006 0 0 $10,000
7/28/2006 0 0 $20,000
3/2/2007 0 0 $20,000
4/16/2007 0 0 $45,000
2/13/2008 0 0 $30,000
3/8/2008 0 0 0
8/8/2008 0 0 $25,000
9/6/2008 0 0 $5,000
3/14/2010 0 1 $9,800,000
3/30/2010 0 2 $3,270,000
4/1/2010 0 0 0
8/5/2010 0 0 $7,000
8/25/2010 0 0 0
10/4/2011 0 0 $305,000
6/23/2012 0 0 0
8/10/2012 0 0 0
6/24/2013 0 0 $5,000
7/1/2013 0 0 0
7127/2014 0 0 0
10/23/2014 0 0 $30,000
12/9/2014 0 0 0
8/18/2015 0 0 0
8/18/2015 0 0 0
9/30/2015 0 0 0
6/29/2016 0 0 0
4/6/2017 0 0 0
6/27/2017 0 0 $2,000
7/8/2017 0 0 0
7/18/2017 0 0 0
9/6/2017 0 0 0
9/15/2017 0 0 $10,000
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DE(]

Deaths

Injuries

Property

Damage $

9/30/2017 0 0 $4,000
10/25/2017 0 0 0
1/13/2018 0 0 $5,000
8/11/2018 0 0 $10,000
8/12/2018 0 0 0
11/3/2018 0 0 0
4/15/2019 0 0 0
7/31/2019 0 0 $3,000
9/2/2019 0 0 $10,500
7/13/2020 0 0 0
7/23/2020 0 0 $1,000
9/10/2020 0 0 $1,000
7/9/2021 0 0 0
7/12/2021 0 0 0
7/30/2021 0 0 $10,000
8/19/2021 0 0 0
9/2/2021 0 0 0
11/12/2021 0 0 $16,400
10/17/2022 0 0 0
7/10/2023 0 0 0
8/8/2023 0 0 0
TOTAL 2 3 $20.644,900

Source: NOAA, National Centers for Environmental Information

COASTAL FLOODING

Coastal flooding is associated with severe coastal storms that, through the combination of winds
and tides, drive tidal waters to higher levels than normally experienced, leading to the inundation
of low-lying land areasand damage or overtopping of seawalls and other coastal infrastructure

Coast al

astronomic tides.

fl oodi

ng

can al

SO

be

associ

ated

W i

t h

Although not directly facing the ocean, Essex has extensive exposure to coastal flooding along
Essex River and other tidal tributargesl throughout the Great March systeiae greatest
Street/ Rout e

¢, anth al@engCorniorad Poichbe nt e r

impacs of coastal floodingarea | o n g
transportation corridass wellag h e

Mai n
Townos

residential area subject to coastal flooding.

133,

Measures of the severity of coastal flooding include water level elevation and duration of the
event. The National Weather Service issues minor, moderate, and major coastal flood warnings.
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Coastal flooding issues in Essex include tidal surge and sea level rise; as well as coastal erosion
(beaches, dunes, banks). Impacts to infrastructure, such as flooded roads, culverts blown out or
clogging with debris, and power lines knocked down fromhiigds are also a significant

concern in Essex.

A detailed analysis of coastal inundation in Essex, conducted by the Woods Hole Group and
USGS, confirms that the Town of Essex has high exposure to sea level rise and storm surge.
Present day estimates (which are for the year 2013) indicate approxiniatébyof the town is
vulnerable to coastal inundatidrdepending on the severity of the storm. That number climbs
marginally to 30% in 2070. Of the area subject to coastal inundation, a significant portion is
developed land that is subject to nearly anmrademiannual floodingd now and in 20701

Map 10 in AppendixA identifies areas predicted to be inundated at mean high water for sea
level rise scenarios of one, three, six, and ten feet. It should be noted that the maps reflect static
sea level rise and do not take into account storm surge.

A primarycoastal floodingsiteof concern for the town is the Main Street CauséRayte 133

(Figurel6) . See the detailed description of coast a

AreasofFl oodi ngd6 .section bel ow

Figure16: Coastal Flooding of Route 133/Main St. Causewayarch 2, 2018

.

12017 Great Marsh Coastal Adaptation Plan, pg. 109.
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The 2017Great Marsh Regional Coastal Adaptation ®iginh identified many of the same sites
as the local hazard mitigation team and in addition, made mitigation recommendations for the
following coastal storm flooding sites: The following sites can be found on Map 8:

9 Eastern Ave. at Ebben Creek # 14
1 Conomo Point Roadrea of Concern #9
f Richdal eds Gas Station on Eastern Ave. #15

In 2018, the Town conducted a community resiliency building workshop through the Massachusetts
Municipal Vulnerability Program (MVP). With the completion of the program and submittal of
findings of the workshop to the MVP program, Essex became an MWBd3@aimmunity and is

eligible to apply for MVP Action Grants. Top recommendations from workshop participants to
address climate resiliency as they relate to coastal hazards for the Town included the following:

Salt Marsh Restoration and ManagemedMultiple strategies are underway and should be

continued and enhanced to restore and protect the Essex salt marsh. These strategies may include:
addressing erosion of degraded marsh banks by building mussel reefs and other strategies;
studying the movemaenitsand and sediment throughout the marsh; land protection for marsh
migration; exploring opportunities to beneficially reuse dredged material; study and exploration

of the development of oyster beds; invasive sgemoval; planting eel grass to help with

wave attenuation during storms; using green infrastructure to reduce stormwater pollution so as to
keep shellfish beds open and healthy; amore.

Mouth of the Essex River Study and Managem@rifforts should continue to work with

partners to study and better understand the movement of sediment at the mouth of the Essex River
and throughout Essex Bay, including analyses of channel and creek hydrology, marsh platform
elevation changes and responsesea level rise, marbank stability, and the erosion of the

protective tip of Crane Beach (which has begun to allow tidal and storm energy to adversely

affect Conomo Point.

Essex continues to work on coastal resilience issues as part of a larger effort to protect and
restore the Great Marsh within its borders and increase community resiliency. Working with the
National Fish and Wildlife Foundation, Boston University andathEpartners, the project

received follow up funding to the 2014 grant that produced the Great Marsh Adaptation Plan

for several Great Marsh bordering communities, including Essex. Ittowbgdsdrainage of

marsh pools, restoration of native vegiein such as eelgrass, and removal of invasive species.
The marsh arches north from Gloucester to Essex, Ipswich, Rowley, Newbury, Newburyport and
SalisburySince the previous plahe Town, working with Boston University and the Trustees of
Reservationseceivedan MVP Action Grant. The project involagsessingediment dynamics on
Castle Neck Island (Crane Beach). Learning more about this seieinadicial to both.
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Fueled by the warming climate, coastal flooding will become more frequent and severe due to
the combination of sea level rise and more frequent and intense §toojastions of future sea
level rise identify locations that will be subject to flooding in future years. While those areas do
expand with increasing sea level, the more significant impact will be frequent and deeper
flooding in the locations already sutije¢o coastal flooding.

Previous CoastalFloodng Events

The best available local data for previous coastal flooding occurrenuesided bythe NOAA
National Centers for Environmental InformaiesexCounty, which includes the Towassex
experienced39 coastal flood events from B8 through 2023 (see TablEl). No deathor
injuries were reported and the total reported property damage in the county Was ghillion
dollars.

Table 11: EssexCounty Coastal Flood Events, 2022023

A Property

1/31/2006 0 0 $60,000
4/15/2007 0 0 $5,000
4/16/2007 0 0 $5,000
4/17/2007 0 0 $20,000
11/3/2007 0 0 $10,000
11/25/2008 0 0 0
6/21/2009 0 0 0
1/2/2010 0 0 0
2/25/2010 0 0 0
3/1/2010 0 0 0
3/4/2010 0 0 0
3/15/2010 0 0 0
12/27/2010 0 0 $75,000
10/30/2011 0 0 $10,000
6/2/2012 0 0 0
6/3/2012 0 0 $30,000
6/4/2012 0 0 0
6/4/2012 0 0 00
2/9/2013 0 0 $5,800,000
3/7/2013 0 0 $1,000,000
1/2/2014 0 0 0
1/3/2014 0 0 0
1/27/2015 0 0 $50,000
1/24/2016 0 0 0
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. Property
0

2/8/2016 0 0
5/25/2017 0 0 $40,000
1/4/2018 0 0 0
1/30/2018 0 0 0
3/2/2018 0 0 0
10/27/2018 0 0 0
11/25/2018 0 0 0
10/28/2019 0 0 0
4/9/2020 0 0 0
9/22/2020 0 0 0
2/2/2021 0 0 0
1/17/2022 0 0 0
1/29/2022 0 0 0
12/23/2022 0 0 $50,000
1/23/2023 0 0 0
TOTAL 0 0 $7,155,000

Source: NOAA, National Centers for Environmental Information

Based on the record of previous occurrences flooding events in Essex are a high frequency event
as defined by theResilient MARIlan. This hazard may occur more frequently than once in five
years, or a greater than 20% chance per year

Overview of the North Coastal Watershed and Flooding

The North Coastal Watershed is a study in contrasts. The northern reaches of the North Coastal
Watershed include the southern tier of the Hampton and the Seabrook salt marsh complexes,
while further south, the watershed is dominated by the rocky sh@apefnn, which provide

the most distinctive rocky coastline in all of Massachusetts. The southern reaches of the watershed
consist of an irregular coastline of rocky peninsulas, interspersedwéiimentigockets of salt

marsh and vibrant estuaries.

The North Coastal Watershed has a total drainage area of approximately 168 square miles. It
encompasses all or part of five river sodsins, including the Danvers, Essex, Saugus, Pines, and
Annisquam Rivers. There are approximately 2,428 acres of laklgsomds in the watershed.

The North Coastal encompasses all or part of 26 Massachmsattspalities ansupports a
population of approximately 500,000 people. The major resources in the region include a major
lobster fishery, as well as shell fishing.

40



TOWN OESSENMAZARD MITIGATION PLAN
DRAFT 202dPDATE

Watershed Priorities

T  Work to reduce contaminated stormwater emanating from street drainage systems along
highways and local roads

T Implement sustainable growth management techniques and innovative [dadnisg,
specifically in the Town of Essex, by addressing wastewater management
1 Conserve and protect open space

1 Prevent the introduction of invasive plant species and reduce the loss of productive
shellfish habitat

1 Determine the impacts of growth on drinking water supplies and work to maintain
adequate base flows in rivers and streaiMig\ Energy and Environmental Affairs)

As mentioned aboveylsstantial flooding occurs regularly in Essex due to tidal inundation of the

Route 133 causeway, and periodic flooding of Alewife Brook and the Essex Riwecalso

during and after major stormevenish e maj ori ty of the townds i nf
Route 133/Main Street Causeway. The causeway stretches for 0.8 miles and spans both salt

marsh and the Essex River. The causeway is a critical connective corridor between Cape Ann and
other Noth Shore communities; it i tain bus route for students traveling between Essex and
Manchester and also provides access to a number of restaurants, stores, churches, and marinas in
the town center.

The only alternate route in town is Apple Street, and that road can becgassablaluring

winter months because of its steep grade and sharp curves. In 2012, construction was completed
on the Route 133/Main Street Causeway that raised the road 8 irttfeesiaximum height

allowed without creating an undue burden on businesses withiragipiveways and parking

lots. Tide flaps were also installed to further reduce flooding. These efforts have reduced the
frequency offlooding; howeverthe causeway istill subject to flooding multiple times a year.

Some limited flooding of residences around Chebacco Lake also occurs due to beaver activity,
although measures are being taken to mitigate
levels. It is important to note that the substantial saltwater anavestwetland acreage within

the Town provides vital buffer from flooding due to the immense water storage capacity of

these ecosystems. Coupled with the relatively low impervious surface coverage in Essex, which
allows more natural rates of water in@ition, flooding is currently less of a problem in Essex than

it may be under future, more developed conditions.

INLAND AND COASTRLOOD HAZARD AREAS

Information on potential flodshzard areas was taken from twaources. The first was the
National Flood Insurance Rate Maps. The FIRM flood zones are shown on Map 3 in Appendix
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Flood Insurance Rate Map Zone Definitions

Zone A (1% annual chance): Zone A is the flood insurance rate zone that
corresponds to the 10¢ear floodplains that are determined in the Flood Insura
Study (FIS) by approximate methods. Because detailed hydraulic analyses af
performed for such areasp BFEs (base flood elevations) or depths are shown
within this zone. Mandatory flood insurance purchase requirements apply.

Zone AE and A1A30 (1% annual chance): Zones AE anéd\8Q are the flood
insurance rate zones that correspond to theyiddr floodplains that are
determined in the FIS by detailed methods. In most instances, BFEs derived 1
detailed hydraulic analyses are shown aestdd intervals within this zone.
Mandatory flood insurance purchase requirements apply.

Zone X500(0.2% annual chance&jone X500 is the flood insurance rate zone th
corresponds to the 50¢ear floodplains that are determined in the Flood Insura
Study (FIS) by approximate methods. Because detailed hydraulic analyses af
performed for such areas, no BFEs (base #¢mdhtions) or depths are shown
within this zone.

Zone VE(1% annual chancefone VE is the flood insurance rate zone that
corresponds to the 10¢@ear coastal floodplains that have additional hazards
associated with storm waves. BFEs derived from the detailed hydraulic analys
shown at selected intervals within this zM@&ndatory flood insurance purchag
requirements apply.

and their definitions are listed belowhe most significant areas of Zone A (1% annual chance of
flooding) are across the Great March system and along the Essex River and its tributaries. There
are several areas of Zon X (0.5% annual chance of flooding) across inland portions of Essex to
the west of the Essex River.

Locally Identified Areas ofnland and CoastaFlooding

The secondource of information on local floodingsthe EsseXazard Mitigation TeanThe

locally identified areas of flooding described below were identified by town staff as areas

where flooding occurs. These areas do not necessarily coincide with the flood zones from the

FIRM maps. They may be areas that flood due to inadequate desystems or other local

conditions rather than location within a flood z&uoene of these sites were carried over from the

2012 Hazard Mitigation Plan, and others were addedhis plan updateThe numbers
correspond to the numbers on Map 8, oHazard A

1. Main Street St. C&oastaRloading)Woodmands Beach (
The portioofMai n Street (Route 133) known as the 0C:
portions of Essex. The Causeway resides in both 100 year argead@®ood plains. According

to the Local Committee, the Causeway sustains flooding in significant rashstiogrsdal storm

42



TOWN OESSENMAZARD MITIGATION PLAN
DRAFT 202dPDATE

surgesand even during especially high tidEfoding is caused by ocean surges

exceptionally high tidesoming up through the culverts and storm drains on the causeway and
overflowing onto the stredf.the surge or tidal event is high enough, water rises up from the
landward side of the road after going under the Route 133 Bridge over the Essex River.

Woodmands Beach is | ocated at the far eastern
the Causeway. The beach and abutting roadway are on a low laying gradient, resulting in
reoccurring flooding. Flooding results in property damage and roadwsayrels. The Causeway

is the primary access road between the eastern and western portions of Essex. The Police and Fire
Departments are both located in the western portion of town. To maintain public safety access,

both departments transfer necessary vekiahd personnel to the western portion of town when
flooding is imminent. Additionally, closure of the Causeway causes major business interruptions to
the restaurantand shopsalongthe Causeway, and on either end.

The Causeway is owned and operated by Ma&sl DOTconducted a major reconstruction of
the roadway in 2010 which included drainage mitigation and limited roadbed elevation. The
town hoped that the proposed work would mitigate the majority diabding,but the road
elevation was limited to 8 inchiesselected areadue to problems with access that would have
been experienced by abutting businesses on the Causeway. Méepl&red theCauseway
Bridge over the Essex River in 20However, like the 2010 roadbed project, the bridge could
not be elevated at all (as bridge approaches would also cause business access issues).

The limited improvements gained by the 2010 reconstruction still leaves the town vulnerable to
coastal flooding impacts and climate change, leaving Apple Street as the primary emergency
road access in case of floodimgpple Street is mostly well out of the coastal floodplain but one
short section between its junction with Southern Avenue and a steep rise in the topography is in a
low-lying area. The Town has been awarded a total of four grants to date with respect to
ensuring that Apple Street remainsiable emergency connection option (two Division of

Ecological RestoratidrDER grants, one Massachusetts Office of Coastal Zone Managément
CZMa grant, and one Municipal Vulnerability Preparedr@elsB/Pd Action grant)

The Town is poised to be through final design and permitting for the elevation of-f00850

section of Apple Street and the enlargement and improvement of a culvert in the area by the end
of 2023. Originally scheduled for design and permitting to cali@im the spring of 2023,

issues with acquiring narrow roadside easements over private property for grading and for
wetlands replication have stalled both the Wetlands Protection Act and Massachusetts
Environmental Policy Act (MEPA) processes. Anahetdtt acquire the necessary easements in
November of 2023 will define the viability of this important project. If the project moves

forward, the Town hopes to fund construction via State and Federal grants.

3. Apple Street Bridge
The Town was previously concerned withiilkige buthas since determined that iiistural

integrity isalright Howeverth e br i dge was overtopped during M
also beaver activity is an issue herae Town is planning to assess this bridge as part of the
development of the property it acquired at 30 Apple Strémta second access route to the

DPW and Transfer Station, and possibly a new Elementary School
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4. Beaver Management Plan/ Lake Chebacco area

Beaver activity within the watershed of Chebacco Lake causes considerable flooding throughout
and extended past its predetermined FEMA floodplains. Centennial Grove Road, located just
north of thdake, sustains regular flooding. Nearly all the roadways east of the lake, including
Pond Street, Wood Drive, Coral Hill, and Pine RRlgad, experiencéoodingrelated toLake
Chebacco drainage. There are dozens of properties affected by this flooding, with the most
substantial damages to properties along t€anial Grove Road. In large storm events, the

water filtration plant is cut off by flood waters. This plant provides potable water to about two
thirds of the town.

In recent years, State Legislative earmarks have allowed the Town to study the hydrodynamics of

the Alewife Brook, which is the primary outlet of Chebacco Lake. The first study concluded that

fish passage is not necessarily impeded even through the 3tpgét bridge stretch (which is

often clogged with vegetation) and just below the lake where the stream channel becomes

diffuse. The primary impediment to fish passage is actually the absence of water, which became

very apparent in the summer drought 6f2 2 . A second study i s pres:e
worth of surface and groundwater data in tth@inage,and it is hoped that this work will lead

to a better understanding of the system.

6. Walnut Park

This is a carryover from the 2012 plan. Flooding in the Walnut Park vicinity stems from an
outdated and inadequate drainage system. The system starts north of the Western Avenue and
Walnut Park intersection. The drainage in this vicinity flows as follawsflows down a hill

west of Western Avenue (threatening to flood the house at this location), then into a storm drain
(opposite the atisk home), then goes through an underground pipe and resurfaces at Walnut
Park. During largeainstormsr in an aanual spring event, Walnut Street sustains flooding.
Flooding results in roadway closures and minor damage to sewggigfamily homes along

Walnut Street. Potential mitigation for this issue includes incrémesdigmeteiof the

underground drainage pipe and maintaining the entire pipe subterranean from Western Avenue
to Martin Street. The town has partially addressed drainage in this area.

8. Island Road

During high tides or in | arge storm events wi
portions of Island to flood. This flooding causes partial to complete road closures. Island Road

has only one outlet to the rest of Essex at John Aviseue. Blockage of the roadway is a

serious evacuation and emergency response concern.

9. Conomo Point Road (Coastal Flooding)

In 2022, the Town used grant funding to completely replace the Conomo Point Seawall System.
While the new seawall is not a flood prevention structure, it is dedimRedpintact even if it

gets overtopped, preserving the integrity of Conomo Point Road in the area for evacuations and
emergency operations.
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11. Landing Road CulvertLocated near 9 Landing Road

This culvert is located wittarVulnerable Area of Special Concern and floods during coastal

storms and higprecipitationeventsF | oodi ng on Landing Road cuts ¢
transfer station and DPW garag8couring during high flows can be worse than at the Apple Street

culvertln 2023, the Town acquired the parcel at 30 Apple Street, which will allow the transfer

station and DPW garage parcel to be accessed over the Apple Street bridge, as an alternative,

if ever necessary.

13. Apple Street Culvert near Southern Ave. and Andrews Street

Undersized culvert becomes flooded during large storms. Upgrading this culvert is key to
maintaining Apple Street as an emergency evacuation routeddrown. A design for culvert
enlargement and improvement (via the replacement of the culvert with a box bridge allowing the
stream crossing to meet Massachusetts Stream Crossing Standards) has been developed and
permitting is underway. The Town hopdard construction of this project with future State and
Federal grants.

14. Eastern AvéSR 133 Culvert near 88 Eastern f@eastal Flooding)
Ebbe&nmde&sk fl ows under Eastern Avenwiegsevaear Farn
coastal storm events. Eastern Avenue is a major artery in and out of Essex, and maintaining its

functionality is essential for emergency response and evacuatifli8 Route 133 was under
wat er n e a Hooding is athibatedbtdsoth tidal storm surges amah undersized culvert.

15. Route 22 culvert /Gaybrook Garage

18. Davis culvert
The alvert at 197 WesteriAvenud | ooded during Mot hero6s Day sto

REPETITIMESSPROPERSIE

As defined by the National Flood Insurance Program (NFEPettive loss property is any
property which the NFIP has paid two or more flood claims of $1,000 or more in any given 10
year period since 1978A Severe Repetitive Loss propastya property for which four or more
claims of $5,000 each have been paid, with a cumulative amount exceeding $20,000; or for
which at least two payments were made with a cumulative amount exceeding the value of the
property. For more information on repetitive losses see
https://www.fema.gov/txt/rebuild/repetitive_loss_fags.txand
https://www.fema.gov/repetitiveflood-claimsgrantprogramfact-sheet

There arel0 repetitive loss structuresgasexonemore tharlistedin the 2019 plan. Fiveof the
properties areresidenceand five are norresidentialEssex also has four Severe Repetitive Loss
properties.Table12 summarizes the number and type of repetitive loss structures located within
Essexand the number of losses and total claims associated witlateesinown in Table 13 otal
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claims for the 10 Repetitive Loss properties were $th#in, while the four Severe Repetitive
Loss properties totaled nearly that much, $1.4 million. Combined, just shy of $3 million in NFIP
claims have been paid to all 14 insured properties in Essex.

Table12 Summary of Repetitivéroperties in Essex

Number Two Other
Repetitive Loss of Single Four Non- Other Non-
Category Properties Family Famly Residential Residential Residential
Repetitive Loss 10 3 2 3 0 2
SevereRepetitive Loss 4 0 0 3 0 1
TOTAIProperties 14 3 2 6 0 3

Source: Massachusetts Emergency Management Agency

Table 13 Summary of Repetitive Losses and Claims in Essex

Repetitive Loss Number of Number | Total Building Total Contents TOTAL

Category Properties of Losses Payments Payments Payments
Repetitive Loss 10 53 $1,396,783 $188,953.78| $1,585,736
Severe Repetitive Los 4 36 $1,238,850 $166,951.41| $1,405,801
TOTAL Losses 14 89 $2,635,633 $355,905 $2,991,641

Source: Massachusetts Emergency Management Agency

CLIMATE CHANGE IMPACTS: SEA LEVEL RISE

Of all the impacts of climate change, Essex is most susceptible to the impacts of sea level rise, as
it will magnify the flooding associated with coastal storms. As shown by records from the Boston
Tide Station (see Figu®é seas have risen the equivalent of 11 inches over 100 years, based on
data from 1921 to 2016.

The Massachusetts Office of Coastal Zone Managé@2ktadjusted global predictions for
future sea level rise, taking into account lso@ksidence (see Figurg). The range of
projections for the future is quite wide, particularly approaching the end of this cEheibigh
scenario includes ocean warming and a calculation of maximum glacier and ice shEe¢ melt.
Intermediate High scenario averages higher predichiotiacludes lesser ice sheet melfirige
Intermediate Low considers lower se@lleise scenarios and limited ice mEte Historic Trend
reflects a continuation tfe current rat®f sea level rise.

The CzZMstimate for the Boston Harbor does not take into account more recent research that
suggests the Boston Harbor is included in a region that may experience greater than average sea
levelriseCZMc auti ons that the Historic and I nter med
underesti mate actual sea | evel ri seé, particu
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Figurel7 Projected Sea Level Rise for Greater Boston Harbor
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Source: Sea Level Rise: Understanding and Applying Trends and Future Scenarios for Analysis and Planning,
Massachusetts Office of Coastal ZMenagement, December 2013.

TSUNAMIS

A tsunami is a surge of water typically caused by an offshore earthquake. Other cause may
include volcanos and landslides. Tsunamis can cause wave heights of 100 feetVdhitecatk.

of the coast of Massachusetts could be subject to a tsanaarnging to the SHMCAP,

Massachusetts has never experienced a significant tsunami, although two tsunamis have occurred
with no deaths or damages recorded.

Damage from a tsunami could be very significant, but it is a low likelihood event, having occurred
approximately once every 39 years along the entire east c@adiapse of glaciers resulting

from our warming climate could cause landslides that could generate tsunamis more powerful than
those caused by earthquakes.

The severity of a tsunami is related to its wave height at the shore, and the extent of runup. Areas
most at risk would be the locations that currently experience flooding during storsutiess

the Main Street causeway and Conomo Pasggexvould likely besomewhat lesmpacted than

other coastal communitteat aredirectly exposed to open ocean.
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DAMS AND DAM OVERTOPPING

Dam failure can occur as a result of structural failure, independent of a hazard event, or as the

result of the impacts of a hazard event such as flooding associated with storms or an earthquake.

In the event of a dam failure, the energy of the water stdrehind even a small dam can cause

loss of life and property damage if there are people or buildings downstream. The number of

fatalities from a dam failure depends on the amount of warning provided to the population and

the number of people inthearean t he path of the damds fl oodwa

DCR defines dam hazard classifications as follows:

High Dams located where failure or rojgeration will likely cause loss of life and serious
damage to homes(s), industrial or commercial facilities, important public utilities, main
highways(s) or railroad(s).

Significant:Dams located where failure or roeigeration may cause loss of life and
damageto homés), industrial or commercial facilities, secondary highway(s) or railroad(s)
or cause interruption of use or service of relatively important facilities.

Low: Dams located where failure or poigeration may cause minimal property damage
to others. Loss of life is not expected.

Dam failure is a highly infrequemtcurrencejut a severe incident could result in loss of lives and
significant property damage. Since 1984, three dams have failed in or very near to
Massachusetts, one of which resulted in a death

EssexDams

There are no publiclgr privatelyowned damgisted by the Department of Conservation Dam
Safety Officefor Essex

HURRICANES AND TROPICAL CYCLONES

Wind-related hazards include hurricanes, tropical storms, and tornadoes as well as high winds
during Nordeasters and thunderstor ms. Il nf or ma
5 in AppendixA, which indicates that the 1@@ar wind speed ifEssexs 110 miles per hour.

A hurricane is a violent wind and rainstorm with wind speeds2904niles per hour. A

hurricane is strongest as it travels over the ocean and is particularly destructive to coastal
property as the storm hits the land. The Town's entire area is vidrterabtricanes. Hurricanes

48



TOWN OESSENMAZARD MITIGATION PLAN
DRAFT 202dPDATE

occur between June and November. A tropical storm has similar characteristics, but wind speeds
are between 38 and 74 miles per hour.

Since 1900, 39 tropical storms have impacted New England (NESEC). Massachusetts has
experienced approximately 32 tropical storms, nine Category 1 hurricanes, five Category 2
hurricanes and one Category 3 hurricane. A hurricane or storm track is tte tledéiribates the
path of the eye of a hurricane or tropical storm.

As shown in Map 5 in Appendix A, tropical stdracked throughEssex 902 and 1942 In
addition,Essexexperiences the impacts of hurricanes and tropical storms regardless of whether
the storm track passes directly through the Town, and numerous hurricanes have affected the
communities of eastern Massachusetts (seelIfable

Table14 Hurricane Records for Massachusetts, 1938023

Hurricane Event Date
Great New England Hurricar September 21, 1938
Great Atlantic Hurricane September 1415, 1944
Hurricane Doug September 1112, 1950
Hurricane Carol August 31, 1954
Hurricane Edna September 11, 1954
Hurricane Diane August 1719, 1955
Hurricane Donna September 12, 1960
Hurricane Gloria September 27, 1985
Hurricane Bob August 19, 1991
Hurricane Earl September 4, 2010
Tropical Storm Irene August 28, 2011
Hurricane Sandy October 2930, 2012

Source: National Oceanic and Atmospheric Administration

Hurricane intensity is measured according to the Saffir/Simpson scale, which categorizes hurricane
intensity linearly based upon maximum sustained winds, barometric pressure, and storm surge
potential. These are combined to estimate potential damagdolldwing gives an overview of

the wind speeds, surges, and range of damage caused by different hurricane categories:

(Category) Storm Damage

Scale No. Winds(mph) Surge (ft) Potential

1 74 895 4-5 Minimal

2 96 0110 6-8 Moderate

3 111 6130 9-12 Extensive
4 131 6 155 13-18 Extreme

5 > 155 >18 Catastrophic

Source: NOAA
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Hurricanes typically have regional impacts beyond their immediate tracks. Falling trees and
branches are a significant problem because they can result in power outages when they fall on
power lines or block traffic and emergency routes. Hurricanes areranide hazard inEssex

Potential hurricane damagesEssehave been estimated using HAAZW8. Total damages are
estimated at $.2 million for al0Gyear frequency hurricane and $Q million for a 500year

frequency hurricane. Other potential impacts such as debris and evacuation needs are detailed in
Table36.

Based on records of previous occurrences, hurricdfesedare a mediunfrequency event as
defined by theResilient MARlan. This hazarmltcurs from once in 5 years to once in 50 years, or
a 2% to 20% chance per year.

Hurricanes and Climate Change

Climate models suggest that hurricanes and tropical storms will become more intense as warmer
ocean waters provide mofael for the storms. In addition, rainfall amounts associated with
hurricanes are predicted to increase because warmer air can hold more water vapor

TORNADOES

A tornado is a violent windstorm characterized by a twisting, fshapkd cloud. These events

are spawned by thunderstorms and occasionallyusgicanes ancthay occur singularly or in

multiples. They develop when cool air overrides a layer of warm air, causing the warm air to rise
rapidly. Most vortices remain suspended in the atmosphere. Should they touch down, they become
a force of destruction. Some ingients for tornado formation include:

91 Very strong winds in the mid and upper levels of the atmosphere

91 Clockwise turning of the wind with height (from southeast at the surface to west aloft)

91 Increasing wind speed with altitude in the lowest 10,000 feet of the atmosphere (i.e., 20
mph at the surface and 50 mph at 7,000 feet.)

91 Very warm, moist air near the ground with unusually cooler air aloft

91 A forcing mechanism such as a cold front or leftover weather boundary from previous
shower or thunderstorm activity

Tornado damage severity is measured by the Fujita Tornado Scale, in which wind speed is not
measured directly but rather estimated from the amount of damage. As of February 01, 2007,
the National Weather Service began rating tornados using the Enhanteddal¢ (EBcale),

which allows surveyors to create more precise assessments of tornado severiscalhesEF
summarizech Tablel5.
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mph | kmh frequency

65-85 105137

86110 138178

111135 179-218
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Table15: Enhanced Fuijita Scale

Relative

Minor damage.

Potential damage

Peels surface off some roofs; some damage to gutters or siding; branches broken off trees;
5359 shallow-rooted trees pushed over.

Confirmed tornadoes with no reported damage (i.e., those that remain in open fields) are always

|rated EFO.

Moderate damage.

31.6% Roofs severely stripped, mobile homes overturned or hadly damaged, loss of exterior doors;

windows and other glass broken.

|Considerable damage.

Roofs torn off well-constructed houses; foundations of frame homes shifted, mohile homes
completely destroyed; large trees snapped or uprooted, light-object missiles generated; cars lifted

10.7%

off ground.

Severe damage.

Entire stories of well-constructed houses destroyed, severe damage to large buildings such as
shopping malls; trains overturned, trees debarked, heavy cars lited off the ground and thrown;
structures with weak foundations blown away some distance.

3.4%

Extreme damage to near-total destruction.

07%  Well-constructed houses and whole frame houses completely leveled; cars thrown and small

missiles generated.

Massive Damage.

Strong frame houses leveled off foundations and swept away; steel-reinforced concrete structures

=0.1%

|occur.

Source: SHMCAP 2018

|critically damaged; high-rise buildings have severe structural deformation. Incredible phenomena wil

The frequency of tornadoes in eastern Massachusetts is low; on average, there are six tornadoes

that touchdown somewhere in the Northeast region every year. The strongest tornado in
Massachusetts history was the Worcester Tornado in 1953 (NESEC).

The most recesignificantornado events in Massachusetts were in Springfield in 2011 and in

Revere in 2014. The Springfield tornado caused significant damage and resulted in 4 deaths in
June of 2011. The Revere tornado touched down in Chelsea just south of Route 16 and moved

northi

nto

Revereds

busi

ness

di

str

ct

al

ong

Broad

and 60. The path was approximately two miles long and 3/8 mile wide, with wind speeds up to
120 miles per hour. Approximately 65 homasd Bubstantial damages and 13 homes and
businesses were uninhabitable.

Although there have been no recorded torregdaithin the limits of tH@wnof Essexteam
members recall seeing a funnel cloud in Essex in 2014 but no tornado fanoed.956 there
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have been 1 tornadoes in surroundigsexCounty recorded by thCDCT No tornados were
F3,0ne wagd-2 eightwere Fland two were F 0.These 1 tornadcaes resulted imo fatalities
and fourinjuries and up t0560,280 in damagesas summarized in Tallé.

Buildings constructed prior to current building codes may be more vulnerable to damages caused
by tornadoes. Evacuation of impacted areas may be required on short notice. Sheltering and

Table16 - Tornado Records for Essex County

Fujita Property

Scale Deaths Injuries = Damage $ Length Width
6/13/1956 F1 0 0 2500 1 10
11/21/1956 F2 0 0 25000 0.8 17
12/18/1956 F1 0 0 250 0.5 23
7/13/1960 FO 0 0 30 0.1 33
7/21/1962 F1 0 3 25000 2.7 33
5/19/1964 FO 0 0 2500 0.1 300
5/19/1964 F1 0 0 2500 2 300
8/10/1965 F1 0 0 0 3.6 33
7/1/1968 F1 0 1 250000 0.3 100
7/21/1972 F1 0 0 2500 0.3 20
8/15/1991 F1 0 0 250000 0.8 300

0 4 $560,280

Source:NationalCenters for Environmental Information

mass feeding efforts may be required along with debris clearance;tsead rescue, and

emergency fire and medical services. Key routes may be blocked by downed trees and other

debris, and widespread power outages are also typically associated with tornadoes.

Although tornadoes are a potentibbwAwide hazard inEssextornado impacts areelatively
localized compared to severe storms and hurricanes. Damages from any tofBsskxvould
greatly depend on the track of the tornaddenerally,the downtowrand portionsof the Town
neater Main StreetSouthern Avenue and John Wise Avemeenore densely developed and
would likely be subject to more damage in the event of a tornado.

Based on the record of previous occurrences since 1950, Tornado e¥ss¢saire a Low
frequency event as defined by tiiesilient MARlan.This hazard iskely to occur at least once
by the end of the centuryyithsome examples of historical occurrences.

SEVERE WINTERORMS

Winter stormgancludingh o r 0 e lzeavy snowblizzards, and ice stormese the most common

and

mo s t

f ami |

ar

of

t he

regionds

hazards

blizzards and ice storms in the region cause more inconvehgameerious property damage,
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injuries, or deaths. However, periodically, a storm will occur which is a true disaster, and
necessitates intense largeale emergency respon3ée strongest among these are typically
nordeasters.

NORGEBSTER

A northeast coastal storm, Kkcounterclockwiseindh nor 60eas
circulation around a lopressure center. Featuring strong northeasterly winds blowing in from the
ocean over coastal areas, nordeasters are rel

occurring one to two times a year. The stormradiasoh or 6 east er can be as r
and these storms feature sustained win@9ab 40 mph with gusts of up to 70 mph. These
storms are accompanied by heavynsbr snows, depending on temperatures.

Previous occurrences of nor o6 dabkl7eManyofihec| ude t
hi storic flood events identified in the previ
the oPerfect Stormdé event in 1991. More recen
and in March 2018 we rsedsigraficagtsnowfall anfoentss t er s t hat

Tablel7: Nor deaster Event 20030 r Massachuset

b2 NDSI &SN

February 1978  Blizzard of 1978

October 1991 Severe Coastal Storm (
December 1992 Gr eat Nor deaster of 19
January 2005 Blizzard/ Nordeaster
October 2005 Coast al Storm/ Nor deast
April 2007 Severe Storms, Inland & Coastdl oodi ng/
January 2011 Wi nter Storm/ Nordeast e
October 2011 Severe Storm/ Nordeast e
February 2013  Blizzard of 2013

January 2015 Blizzard of 2015

March 2015 March 2015 Nordeasters
January 2018 January 2018

March 2018 March 2018

Many of the historic flood events identified in the previous section were precipitated by
nordeaster s, including the 0Pearfgeec tn oStdoeransét eervs
and 2018 caused significamtamage across the coast

Essex s vul nerable to both the wind and precipit
can cause damage to structures, fallen trees, and downed power lines leading to power outages.
Intense rainfall can overwhelm drainage systems causing localagiddlof rivers and streams

as well as urban stormwater ponding and localized flooding. Fallen tree limbs as well as heavy
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snow accumulation and intense rainfall can impede local transportation corridors, and block
access for emergency vehicl@se to its location on the coakg entireTown ofEssexould be

at risk from the wind, rain or snow i mpacts
of the storm

Based on the record of pBsswyeahghfrequencyeventsase nc e s
defined by theResilient MA&Rlan. This hazald dmost certain to occur at least once a year.

BLIZZARDS & HEAVY SNOW

Winter storms are a combination hazard because they often involve wind, ice, and heavy snow
fall. The National Weather Service defines
inches of snowfall within at@ur period NOAA, 2009) Blizzards and winter storms are often
associated with a nor dealovegr event (see nor

A blizzard is a winter snowstorm with sustained or frequent wind gusts to 35 mph or more,
accompanied by falling or blowing snow which reduces visibility to or below % mile. These
conditions must be the predominant conditions over altbuegeriod. Exémely cold
temperatures are often associated with blizzard conditions but are not a formal part of the
definition. The hazard related to the combination of snow, wind, and low visibility significantly
increases when temperatures drop below 20 degrees.

The Regional Snowfall Ind@XSI) characterizes and ranks the severity of northeast snowstorms.
RSI has five categories: Extreme, Crippling, Major, Significant, and Notable. RSI scores are a
function of the area affected by the storm, the amount of snow, and the number of peaple liv

in the path of the storm. The largest RSI values result from storms producing heavy snowfall over
large areas that include major metropolitan centers. The RSI categories are showrili Table

Table18: Regional Snowfall Index

Category RSI Value Description

1 163 Notable
2 3-6 Significant
3 6-10 Major

4 10-18 Crippling
5 18+ Extreme

Source: 2018 SHMCAP
The best available data on previous occurrences and impacts of heavy snow &ssgssin
available for EssexCounty from the NOAA National Centers for Environmental Information (NCEI).
From 2010 to 2023EssexXCounty experienced3days with heavy snowfall events, resulting in
no injuries or deaths, and property damage @#3$,600, as shown in Tablo.
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Date Deaths \ a Damage$
1/18/2010 0 0 0
2/16/2010 0 0 15000
1/12/2011 0 0 0
1/26/2011 0 0 0
2/8/2013 0 0 0
3/7/2013 0 0 0
3/18/2013 0 0 0
12/14/2013 0 0 0
12/17/2013 0 0 0
1/2/2014 0 0 0
1/18/2014 0 0 10000
2/5/2014 0 0 0
2/13/2014 0 0 0
2/18/2014 0 0 0
1/24/2015 0 0 0
1/26/2015 0 0 0
2/2/2015 0 0 0
2/8/2015 0 0 0
2/14/2015 0 0 0
2/5/2016 0 0 40000
3/14/2017 0 0 30000
3/14/2017 0 0 50000
12/1/2019 0 0 500
1/18/2020 0 0 0
12/16/2020 0 0 0
1/7/2022 0 0 0
1/28/2022 0 0 500
2/25/2022 0 0 0
1/20/2023 0 0 0
1/23/2023 0 0 600
2/23/2023 0 0 0
3/3/2023 0 0 0
3/14/2023 0 0 1000
0 0 $147,600

Source: NOAA, National Centers for Environmental Information

Table19 - Heavy Snowand Blizzard Eents in EssexCounty2010 62023

Another indication of previous severe winter events is theHistsadlentially declaredisasters
for blizzards and snowstorms. There have been 14 in Massachusetts since 1978, as shown in Table

20T he

mo s t

significant si

ngl e wi

nt er

storm wa s

three feet of snowfall and multiple day closures of roadways, businesses, and schools. The record
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snowfall of January 2015 resulted from a series of storms over that month. The most recent
significant winter event was Winter Storm Ken
snow in Massachuségsucker, 2022)

Table 20: WinterRelatedFederal Disaster Declarations, 192823

Disaster Name Date of Event
Coastal Storms, Flood, Ice & Snow February 1978
Winter Coastal Storm December 1992
Blizzard March 1993
Blizzard January 1996
Snowstorm March 2001
Snowstorm February 2003
Snowstorm December 2003
Snowstorm January 2005
Severe Winter Storm, Snowstorm January 2011
Severe Winter Storm, Snowstorm, Floodil  February 2013
Severe winter stormpowstorm, flooding January 2015
Severe winter storm and Snowstorm March 2018
Severe winter storm and flooding March 2018
Severe winter storm and snowstorm January 2022

Sources: OpenFEMA Dataset: Disaster Declarations and FEMABeskamsd

Winter storms are a communitide hazard inEssexMap 6 in Appendix A illustrates the
average annual average snowfall i'ssexwhich is betwee#8 to 72 inches.

The majority of blizzards and ice storms in the region cause more inconbaIEsE”RoUS

property damage, injuries, or deaths. However, periodically, a storm will occur which is a true
disaster, and necessitates intense lagge emergency response. The impacts of winter storms
are often related to the weight of snow and ice, wisexh cause roof collapses and also causes
tree limbs to fall. This in turn can cause property damage and potential injuries. Power outages
may also result from fallen treasd utility lines.

A number of public safety issues can arise during snowstorms. Impassible streets are a challenge
for emergency vehicles and affect residents and employers. Large piles of snow can also block
sight lines for drivers, particularly at intersections. Refgeekimelting snow can cause

dangerous roadway conditions. In addition, transit operations may be impacted, as they were in
the 2015 blizzardsvhich caused the closure of the MBTA system for one day and limited services
on the commuter rail for several week

Blizzards are considered high frequency events based on past occurrences, as defined by the
Resilient MA Plan. This hazard is almost certain to occur at least once a year.
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ICE STORMS

The ice storm category covers a range of different weather phenomena that collectively involve
rain or snow being converted to ice in the lower atmosphere leading to potentially hazardous
conditions on the ground. Ice storm conditions are defined byrégufdlling and freezing on

contact with cold objects, creating ice buildups offomeh of an inch or more. An ice storm

warning, which is now included in the criteria for a winter storm warning, is issued when a half inch
or more of accretion of fregng rain is expected.

Sleet and hail are other forms of frozen precipitation. Sleet occurs when raindrops fall into
subfreezing air thick enough that the raindrops refreeze into ice before hitting the ground. The
difference between sleet and hail is that sleet is a wintertmagmenon whereas hail falls from
convective clouds (usually thunderstorms), often during the warm spring and summer months (a
description of hail is included in a subsequent report section).

The best available data on previous ice storm events are recorded at the county level through
NOAAGs National Centers for En\DatabaselEssern t a | | nf
County, which includes fawvn of Essekad one ice storms recorded since 2000 (Takh)e

No deaths or injuries were reported and the total reported property damage in the county was

$2.0 million dollars.

Table21- Essex County Ice Storm Events, 2012023

Type Deaths Injuries Damage$

12/11/2008 | Ice Storm $2,000,000
Source: NOAA, National Centers for Environmental Information

The greatest hazard is created by freezing rain conditions, which is rain that freezes on contact
with hard surfaces leading to a layer of ice mads, walkways, trees, and other surfaces. The
conditions created by freezing rain can make driving particularly dangerous and emergency
response more difficult. The weight of ice on tree branches can also lead to falling branches
causing power outages @locking roadways. The impacts of winter storms may also include
roof collapses and property damage and injuries related to the weight of snow and ice.

In Essexce storms are considered to ery lowfrequency events based on past occurrences, as
defined by theResilient MRlan. This hazard very unlikely toccu as there have been no
examples of historical occurrences.

OTHER SEVERE WEATHER

THUNDER ORMS

While less severe than the other types of storms discussed, thunderstorms can lead to localized
damage and represent a hazard risk for communities. A thunderstorm typically features lightning,
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strong winds, and rain and/or hail. Thunderstorms sometime give rise to tornados. On average,
these storms are only around 15 miles in diameter and last for about 30 minutes. A severe
thunderstorm can include winds of close to 60 mph and rain suffigieoduoe flooding. The

severity of thunderstorms ranges from commonplace and of short duration to intense storms that
cause damage due to high winds, flooding, or lightning strikes.

Hazard MitigationTeam members remembered severe thunderstorms in 2015 in the Town Center
and South End. Trees were downed by tiigld and thepowerwas outfor two hourgown wide.

Also in 2015, another severe thunderstoocurredhear Lowell Street in the Timberhill

neigtborhood. Two houses were damaged by trees knocked down by high winds and power was
lost. Team members recall several instances of severe thunderstorms with high winds, downed
trees and | ost power in part drinkingwagerikratiahur i ng
power lines were replaced during this tibyeNational Gridto prevent downing by high wind.

The best available data on previous occurrences of thunderstorms in Essex are for Essex County
through the NOAA National Centers for Environmental Information (NCDC). Between the years
2010 and 2023 NCEI records sh@®®& thunderstorm eventsissexCounty (Tabl@2). These

storms resulted in a total 01 894,600in property damages. There were no injuries or deaths
reported.

Table22 EssexCounty ThunderstorniWind Events2010 - 2023

Malgr?éttl;de Deaths Injuries Damage$
6/3/2010 50 0 0 71000
6/5/2010 50 0 0 60000
6/6/2010 52 0 0 79500
6/24/2010 50 0 0 65750
7/12/2010 50 0 0 30000
7/19/2010 50 0 0 25000
6/9/2011 50 0 0 111000
714/2011 50 0 0 15000
7/4/2011 50 0 0 16000
7/18/2011 39 0 0 20000
8/19/2011 50 0 0 60000
10/4/2011 50 0 0 10000
6/23/2012 50 0 0 75700
6/25/2012 40 0 0 5000
714/2012 50 0 0 5000
6/24/2013 50 0 0 25000
7/1/2013 50 0 0 18000
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MEGTILeE Deaths Injuries Damage$
7/3/2014 50 0 0 100000
7/15/2014 50 0 0 15000
7128/2014 50 0 0 15000
9/2/2014 45 0 0 5000
9/6/2014 50 0 0 248000
5/28/2015 61 0 0 121000
6/23/2015 60 0 0 5000
7/127/2015 45 0 0 1000
8/4/2015 50 0 0 65000
2/25/2016 45 0 0 21000
6/29/2016 50 0 0 25000
7/1/2016 50 0 0 15000
7/18/2016 70 0 0 105000
7/23/2016 50 0 0 130000
7/23/2016 50 0 0 25000
9/11/2016 50 0 0 10000
5/18/2017 50 0 0 29000
6/23/2017 50 0 0 25500
6/27/2017 50 0 0 10000
6/18/2018 50 0 0 46500
9/18/2018 61 0 0 16000
6/30/2019 40 0 0 6000
7/17/2019 50 0 0 1750
7/31/2019 50 0 0 40000
8/21/2019 50 0 0 3000
6/6/2020 50 0 0 1500
7/5/2020 50 0 0 1300
7/13/2020 50 0 0 1000
7123/2020 50 0 0 1800
7/130/2020 50 0 0 6000
7/30/2020 50 0 0 500
7/130/2020 50 0 0 2500
8/23/2020 50 0 0 9600
6/8/2021 50 0 0 21300
6/30/2021 50 0 0 6300
7/6/2021 50 0 0 1000
717/2021 50 0 0 800
7/16/2021 50 0 0 4000
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MEGTILeE Deaths Injuries Damage$
8/19/2021 50 0 0 800
9/13/2021 50 0 0 8000
3/7/2022 50 0 0 7100
8/7/2022 50 0 0 1600
8/7/2022 50 0 0 31000
712412023 50 0 0 800
9/8/2023 50 0 0 12000
TOTAL 0 0| $1,894,600

Source: NOAA\ational Centers faEnvironmental Information
Magnitude refers to maximum wind speednots.

Severe thunderstorms ard awnwide hazard forEssexTheTowrs vulnerability to severe
thunderstorms is similar to that of Nor'easters. High winds can cause falliagdieeser

outages, as well as obstruction of key routes and emergency access. Heavy precipitation may
also cause localized flooding, both riverine and urban drainage related.

Based on the record of previous occurrences, severe thunderskssaesie very high
frequency events as defined by tResilient MARlan This hazard is almost certain to occur
multiple times a year.

Thunderstorms and Climate Change

As noted previously, the intensity of rainfall events has increased significantly, and those trends
are expected to continue. Neither the SHMCAP, nor the 2022 Massachusetts Climate Change
Assessment, specifically address whether climate will affecetigtinor frequency of
thunderstorms.

WILDFIRE/BRUSHFIRE

A brush fire is an uncontrolled fire occurring in a forested or grassland area. In the Boston Metro
region these fires rarely grow to the size of a wildfire as seen more typically in the western U.S.
As their name implies, these fires typically burn ne than the underbrush of a forested area.
There are three different classeswofdfires

1 Surface fires are the most common type and burn along the floor of a forest, moving slowly
and killing or damaging trees;

1 Ground fires are usually started by lightning and burn on or belovotbst floor;
1 Crown fires spread rapidly by wind, jumping along the tops of trees.
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Wildfire season can begin in March and usually ends in late November. The majority of wildfires
typically occur in April and May, when most vegetation is void of any appreciable moisture,
making them highly flammable. Once "grepfi takes place in late Mato early June, the fire

danger usually is reduced somewhat.

A wildfire differs greatly from other fires by its extensive size, the speed at which it can spread
out from its original source, its potential to unexpectedly change direction, and its ability to jump
gaps such as roads, rivers and fire breaks.

The most susceptible fuels are pitch pine, scrub oak and oak forests. Topography can affect the
behavior of fires, as fire spreads more easily uphill. Fires can present a hazard where there is the
potential to spread into developed or inhabited areas, aitrly residential areas where

sufficient fuel materials might exist to allow thetfirepreadinto homes. Protecting structures

from fire poses special problems and can stretch firefighting resources to thi@dimmbst

common cause of wildfireghe careless disposal of smoking materials and untended campfires.

The National Wildfire Coordinating Group (NWCG) classifies the severity of wildfires based on
their acreage as follows:

Class A onefourth acre or less;

Class B more than ondourth acre, but less than 10 acres;
Class G 10 acres or more, but less than 100 acres;
Class D 100 acres or more, but less than 300 acres;
Class E 300 acres or more, but less than 1,000 acres;
Class F 1,000 acres or more, but less than 5,000 acres;
Class G 5,000 acres or mor@NWCG, 2023)

=A =4 =4 -4 -4 -4

Potential Wildfire Hazard Areas

The 2018 SHMCAP includes a map that depicts statewide fire risk incorporating three risk
components: fuel, wildlasgban interface, and topography (Figut8). The wildlandirban
interface reflects communities where housing and vegetation intermingle, and fire can spread
from structures to vegetated are&ssexsin the middle of the range of risk on this map
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Hgure 18: Wildfire Risk Areas in Massachusetts
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Source: 2018 SHMCAP

The FirdDepartmentesponds t@pproximatelysix to ten brush fires annually, approximately
the same number as the previous planning peitmhe of theseinvolvedsignificanproperty
damageand none haveesultedn any injuries odeaths. Mostbrush fires are caused by
weather conditiorsucthas lackof rainfall, windsand lightning, a few by campers.

Twoareas of Town were identifidoly the Essex Hazard Mitigation Teamhaving the highest

potential for brush fires based on past occurrences and their potential for the accumulation of

dried vegetation growthThese include area near Pond Street and the wooded areas

adjacent to West Gloucester and Manchester. These potential brushfire areas are mapped as
sites #17 and #18 on Map 8, OHazard Areaso6 in

Essex participated in a climate resilience building workshop in 2018 as part of the Massachusetts
Municipal Vulnerability Preparedness Program (MVP). The summary report identified the
following action for the Town to follow regarding forest managemengteliresilience and fire
prevention:

TheTown should work with local and regionatpifit partners to better understand the
impacts of climate change on the forested areas, including both public and private lands,
and to develop strategies for ecosystem protection. Resiliency and managdinesit ac
should address the threats of forest disease, loss of biodiversity, forest fire, invasive
species, etc.
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The town followed upn that recommendatidny collaborating with Gloucester, Manchedigr
theSea, and Rockport to prepathe Cape Ann Community Wildfire Protection Ria@ctober
2023. The plandentified the Wildland Urban Interface for Cape Affigure 19)which it

defines as follows:

A wildlandurban interface (WUI) is composed of both interfaced and intermixed
communities and is defined as areas where human habitation and development meet or
intermix with wildland fuels (U.S. Department of the Interior and U.S. Department of
Agricultue 2001:7518777). Interface areas include housing developments that meet or

are in the vicinity of continuous vegetation. Intermix areas are those areas where structures
are scattered throughout a wildland area where the cover of continuous vegetation and
fuels is often greater than cover by human habitation. The Cape Ann WUI comprises a

mixture of interface and intermix.

FHgure 19: Wildland-Urban Interface delineation within Cape Ann
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According to th€ape Ann Community Wildfire Protection Flarecent history wildfires have

remained present across

Cape

$oocarang setweeman d s c ap e

2020 and 2023 were contained to fewer than 10 acres, frequent small wildfires can still present
significant dangers to communities located within tldié/ Urban Interface TheMassachusetts
Fire Incident Reporting System (MFIRS) releases an annual report of fires throughout the state,
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including regioispecified calculations. The MFIRS map (R2@)ishows the distribution of

reported wildfires in the four Cape Ann communities from 1960 to 2023. The greatest
concentration of wildfires was in Gloucester and Rockport, but the map shows 15 sites in Essex
over that time period. Many of these fires weréhi@ areas delineated by the Essex Hazard
Mitigation Team as potential fire hazard argasown on Map 8 in Appendix A).

Hgure 20: Fire history for Cape Ann from 1960a to 2023.
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Cape Ann Community Wildfire Protection Fleterminedire occurrence dengiysed orfire

history from 1984 to 2023%Figure 21) The analysis parmed a density analysis on fire start
locations with ArcGIS Spatial Analyst. The density of previous fire starts is used to determine the
risk of ignition of a fire. Figurex reveals the entire range of crown fire potentials. The clusters

are greater in the centrarea of Gloucesterwhich is associated with greater human activity.

Many fire occurrence clusters are at intersections and along highwayange of fire

occurrence is 0 to 1.5ds per square mile, and Essex is in the lower end of the range, from 0 to

0.5 fires per square mile. By comparison, fire occurrence in Gloucester is from 0.5 to 1.0 fires per
square mile.
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Figure21: Fire Occurrence Density for Cape Ann

CAPE ANN COMMUNITY
WILDFIRE PROTECTION PLAN

Fire Occurrence Density

®  Fire Occurrence Point

Major Roadway
Minor Roadway
—— River/Stream
Waterbody
[ Town Boundary
£==3 County Boundary

Fire Occurrence Density (fires
per sq. mile)

0

0-05
05-1
1-15

Essex County, Massachusetts
NAD 1983 UTM Zone 19N
70.6957°W 42.6224°N

A~ ;
128 7

e\
Manchester-by-the-Sea

Source: Cape Ann Community Wildfire Protection Plan

TheCape Ann Community Wildfire Protection Pladuced an overall hazard risk assessment
by combining multiple mapped factors int€@amposite Hazar®Risk Assessmente analysis
0 s t ahe folkowing ninenappeddatasetsand evaluates the overall risk in each area:

Highly valued resources
Crown fire activity

Rate of spread

Flame length

Suppression Difficulty Index
Fire occurrence density
Burn probability
Wildland-Urban Interface
Fire Station drive time

=4 =4 =4 -4 4 48 -5 92 -9

Figure22 is the Composite HazaRisk Assessment @ape Annit combines all the fire

behavior components described above. 8s@ssment classifies the planning area into low,
moderate, high, and extreme risk categorMest of the southern part of Essex is categorized as
high risk, ass much of the Great Marsh on the northern side of the town.
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Hgure 22: Composite HazareRisk Assessment fo€ape Ann
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Potential vulnerabilities to wildfiresEsseinclude damage to structures and otingorovements

and impacts on natural resources such as the wooded lands off Southern Avenue. Smoke and air
pollution from wildfires can be a health hazard, especially for sensitive populations including
children, the elderly, and those with respiratory and cardiovasaskases.

Potential damages from wildfires in Essex would depend on the extent and type of land affected.
There could be the need for pdst revegetation to restore burned properties, which could cost
from a few thousand dollars to tens of thousands for an éx¢esia. However, there are no

data onsignificantvildfire damagesn Essex.

Based on past occurrences brushfires ahgbffrequencyas defined by the Resilient MA Plank
or events Emost certain to occur at least once a year.

WILDFIRE AND CLIMATE CHANGE

As the climate warms, drought and warmer temperatures may increase the risk of wildfire as
vegetation dries out and becomes more flammable. Increasing drought and increasing damage to
trees frompestscan also lead to greater fire risk. The 20RBassachusetts Clim#tssessment

cites anticipated forest health degradation from increasing wildfire frequency.
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EARTHQUAKES

Damage in arearthquake stems from ground motion, surface faulting, and ground failure in which
weak or unstable soils, such as those composed primarily of saturated sand or silts, liquefy. The
effects of an earthquake are mitigated by distance and ground materialgleet the epicenter

and a given location. An earthquake in New England affects a much wider area than a similar
earthquake in California due to New Engl andos

Seismologists use a magnitude scale known as the Richter Scale to express the seismic energy
released by each earthquake. The typical effects of earthquakes in various ranges are
summarized in TabRS.

Table23: Richter Scale and Effects

Richter

Less than 3.5 Generally, not felt, butecorded

3554 Often felt, but rarely causes damage

At most slight damage to welésigned buildings. Can cause major
damage to poorly constructed buildings over small regions.

Can be destructive in areas up to about 100 &oross where people
live.

Under 6.0
6.1-6.9

7.0-7.9 Major earthquake. Can cause serious damage over larger areas.

Great earthquake. Can cause serious damage in areas several hun
meters across.
Source: Nevada Seismological Library (NSL), 2005

8 or greater

According to the State Hazard Mitigation Plan, New England experiences an average of five
earthquakes per year. From 1668 to 2007, 355 earthquakes were recorded in Massachusetts
(NESEC). Most have originated from the La Malbaie fault in Quebec or frGapdndnne fault
located off the coast of Rockport. The region has experienced larger earthquakes, including a
magnitude 5.0 earthquake in 1727 and a 6.0 earthquake that struck in 1755 off the coast of
Cape Anne. More recently, a pair of damaging earthgsa&ccurred near Ossipee, NH in

1940, and a 4.0 earthquake centered in Hollis, Maine in October 2012 was felt in the Boston
area. Historical records of some of the more significant earthquakes in the region are shown in
Table24.
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Table24: Historic Earthquakes in Massachusetts or Surrounding Area

Location Date
MA - Cape Ann 11/10/1727 5
MA - Cape Ann 12/29/1727 NA
MA - Cape Ann 2/10/1728 NA
MA - Cape Ann 3/30/1729 NA
MA - Cape Ann 12/9/1729 NA
MA - Cape Ann 2/20/1730 NA
MA - Cape Ann 3/9/1730 NA

MA d Boston 6/24/1741 NA
MA - Cape Ann 6/14/1744 4.7
MA d Salem 7/1/1744 NA
MA - Off Cape Ann 11/18/1755 6
MA - Off Cape Cod 11/23/1755 NA
MA & Boston 3/12/1761 4.6
MA - Off Cape Cod 2/2/1766 NA
MA & Offshore 1/2/1785 54
MA - Wareham/Taunton 12/25/1800 NA
MA & Woburn 10/5/1817 4.3
MA - Marblehead 8/25/1846 4.3
MA 0 Brewster 8/8/1847 4.2
MA 6 Boxford 5/12/1880 NA
MA & Newbury 11/7/1907 NA
MA - Wareham 4/25/1924 NA
MA - Cape Ann 1/7/1925 4
MA - Nantucket 10/25/1965 NA
MA & Boston 12/27/74 2.3
MA - Nantucket 4/12/12 4.5
ME® Hollis 10/17/12 4.0

Source: Boston HIRA

One measure of earthquake risk is ground motion, which is measured as maximum peak horizontal
acceleration, expressed as a percentage of gravity (1 g). The range of peak ground

acceleration in Massachusetts is from 10g to 20g, with a 2% probability eé@aice in 50

years,as shown in Figu3. Essexs in thehigherpart of the range for Massachusetts making it

a moderatdy higharea of earthquake risk within the state, although the state as a whole is
considered to have a low risk of earthquakes cargbto the rest of the country.

Although New England has not experienced a damaging earthquake since 1755, seismologists
state that a serious earthquake occurrence is possible. There are five seismological faults in
Massachusetts, but there is no discernible pattern of previous eagthgloalg these fault lines.
Earthquakes occur without warning and may be followed by aftershocks. Most older buildings
and infrastructure were constructed without specific earthquake resistant design features.
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Figure23: Massachusetts Earthquake Probability Map
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Earthquakes are a hazard with multiple impacts beyond the obvious building collapse. Buildings
may suffer structural damage which may or may not be readily apparent. Earthquakes can
cause major damage to roadways, making emergency response difficult. Water lines and gas
lines can break, causing flooding and fires. Another potential vulnerability is equipment within
structures. For example, a hospital may be structurally engineengithstand an earthquake,

but if the equipment inside the building is not properly secured, the operations at the hospital
could be severely impacted during an earthquake. Earthquakes can also trigger landslides.

Earthquakes are a potentibwrwide hazard inEssexTheTownhas many older buildings that

could be vulnerable in the event of a severe earthquakbBough new construction under the

most recent building codes will be built to higher seismic standards, there are many structures in
Essex which paate the most recent building coatential earthquake damagesEssexave

been estimated using HAZNMIEI. Totabuildingdamages including business interruption losses

are estimated a$22.7 millionfor a 5.0 magnitude earthquake argl36.4 millionfor a 7.0

magnitude earthquake. Other potential impacts are detailed in Tablen addition, information

on geologic hazards in Essex can be found on Map 4 in Appendix A.

According tdhe Boston College Weston Observatory, in most parts of New England there is a
one in ten chance that a potentially damaging earthquake will occlsGryaar time period.
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Earthquakes in Essex are a low frequency event as definde Resilient MA Plan. This hazard
is likely to occur at least once by the end of the century; anticipated every 100 years.

LANDSLIDES

According

to the

USGS,

0The

term |

ands|

de

rock falls, deep failure of slopes, and shallow debris flows. Although gravity acting on an over

steepened slope is the primary reason for a landslide, there dren e r

contri

but i

Among the contributing fact@ne erosion by rivers or ocean waves over steepened slopes; rock
and soil slopes weakened through saturation by snowmelt or heavy rains; earthquakes create
stresses that make weak slopes fail; ardess weight from accumulation of rain or snow, and

stockpiling of rock or ore, from waste piles, or from-made structures.

ng

Landslides can result from human activities that destabilize an area or can occur as a secondary

impact from another natural hazard such as flooding. In addition to structural damage to
buildings and the blockage of transportation corridors, landslidekead to sedimentation of
water bodiesTypically, a landslide occurs when the condition of a slope changes from stable to
unstable. Natural precipitation such as heavy snow accumulation, torrential rainchchayn

saturate soil creating instabiliyough to contribute to a landslide. The lack of vegetation and
root structure that stabilizes soil can destabilize hilly terrain.

In Massachusetts, according to the SHMCARpteeommon cause of landslides are geologic
conditions combined with steep slopes and/or heavy rains. Landslides associated with heavy rains

typically occur on steep slopes with permeable soils underlain by till or bedrock.

There is no universally accepted measure of landstigat,but it has been represented as a

measure otlestructivenes$he table below summarizes the estimated intensity for a range of

landslides. For a given landslide volume, fast moving rock falls have the highest intensity while

slow moving landslides have the lowest intensity.

Estimated Volume Expected Landslide Velocity

(m3 Fast moving landslide | Rapid moving landslide Slow moving landslide
(Rock fall) (Debris flow) (Slide)

<0.001 Slight intensity

<0.5 Mediumintensity

>0.5 High intensity

<500 High intensity Slight intensity

500-10,000 High intensity Medium intensity Slight intensity

10,000 6 50,000 Very high intensity | High intensity Medium intensity

>500,000 Very high intensity Highintensity

>>500,000 Very high intensity

SourceA Geomorphological Approach to the Estimation of Landslide Hazards and Risks in Umbria, Be@eatlitedli et al,

TheSHMCARitilized data from the MA Department of Transportation from 1986 to 2006 to

2002

estimatethat, on average, roughly one to three known landslides have occurred each year in the
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state. A slope stability map published by the MA Geological Survey and {4vides'st indicates
that the most significant risk of landslide is in western Massachusetts.

The entiréfownhas been classified as having a lmwidence risfor landslidesless than 1.5 %
of the area is involved in land slidin@Map 4, AppendixA). TheTowndoes not have records of
any damages caused dgndslides ifEssex

Should a landslide occur in the future, the type and degree of impacts would be highly localized,
and the Townds vulnerabilities could include
other infrastructure, and localized road closures. Injuréesasualties, while possible, would be
unlikely given the low extent and impact of landslides in Essex.

Potential damages would depend on how many properties were affected. Given the relatively
high assessed value of propertygssexdamages affecting a single residence could exceed
$500,000, and damages affecting several homes or business properties could theoretically
extend from $1 million to several millidollars However, there are n@cords of suclandslide
damages irEssex

Although the Resilient MA Plan classifies landslides as high likelihood events statewide, based on
past occurrences and topographic conditions in Hull, landslides are very low frequency events in
the town. This hazard is very unlikely to occur and themniimal examples of historical
occurrences.

Climate Change and Landslides

Changes in precipitation may increase the chance of landslides, as extreme raicoeNents
result in more frequent saturated soils which are conducive to landslides. Drought may also
increase the likelihood of landslides if loss of vegetalsmneases solil stability.

EXTREME TEMPERATURE HAZARDS

AVERAGE AND EXTREME TEMPERATURES

Extreme temperatures occur when either high temperature or low temperatures relative to
average local temperatures occur. These can occur for brief periods of time and be acute, or they
can occur over long periods of time where there is prolonged periextetsively hot or cold
weather.Hullhas four weldefined seasons. The seasons have several defining factors, with
temperature one of the most significant. Extreme temperatures can be defineseashichre

far outside of the normal seasonal ranf@sMassachusetts. The averagasonatemperatures

for Massachusetts are:

1 winter (Ded-eb) Average = 31.8°F
1 summer (Jultug) Average = 71°F
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EXTREME HEAT

While a heat wave for Massachusetts is defined as three or more consecutive days above 90°F,
another measure used for identifying extreme heat events is through a Heat Advisory from the
NWS. These advisories are issued when the heat index (Egusdorecast to exceed 100

degree Fahrenheit (F) for 2 or more hours; an excessive heat advisory is issued if forecast
predicts the temperature to rise abovel05 degree F.

Figure24: Heat Index Chart

Temperature (°F)
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75 84 |88 | 92 | 97 | 103 | 109 | 116 | 124
12

Relative Humidity (%)

Health Hazards

Sunstroke, muscle cramps, and/or heat exhaustions possible with prolonged

Extreme Caution 90 °F - 105 °F . L
exposure and/or physical activity.

Caution 80 °F-90°F | Fatigue possible with prolonged exposure and/or physical activity.

Source: National Weather Service

The best available datan past occurrences of extreme heat evisrftemN O A AN@tgonal
Centers for Environmental Informaf@E) for Esse County, which includéssexThe NEI
records indicate thatince 2010there hae beenthreeexcessive heat events recorded, with
reported death, no injuries, and no property damage (see T2ihle

Table25: EssexCounty Extreme Heat Occurrences 264023

Date \ Deaths  Injuries Damage \
7/22/2011 0 0 0
7/01/2018 0 0 0
7/03/2018 0 0 0

TOTAL 0 0 0

Source: NOAA, National Centers for Environmental Information
Extreme heat poses a potentially greater risk to the elderly, children, and people with certain

medical conditions. However, even young and healthy individuals can succumb to heat if they
participate in strenuous physical activities during hot weather.
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Older adults are often at elevated risk due to a high prevalence ofgxisting and chronic
conditionsniEssexapproximatelyl4.0% of the population is over age 68eople who live in

older housing stock and in housing without air conditioning have increased vulnerability to heat
related illnesses. Areas with less shade and darker surfaces (pavement and roofs) will experience
even hotter temperatures; these surfadeseb heat during the day and release it in the

evening, keeping nighttime temperatusesmer as well. Map 9 in Appendixdisplays areas

that are among the hottest 5% of land in the MAPC region based on land surface temperature
derived from satellite imagery on July 13, 2016, when the high temperature at Logan Airport

was 9ZF.However, here arenohot spotsn Essex shown on the map

Hot summer days can worsen air pollution. With increased extreme heat, urban areas are likely
to experience more days that fail to meet air quality standaPdser failures are more likely to
occur dung heat waves, affecting the ability of residents to remain cool during extreme heat.
Individuals with prexisting conditions and those who require étectedical equipmembay be

at increased risk during a power outage

Extreme Heat and Climate Change

The2022 MA Climate Change Assessmecitidegprojection®f climatedrivenfutureincreases
in average temperature and in the number of extreme heat ddymassessment also highlights
the following climate impacts related to temperatutager time our climate will become more
similar to areas well to the south of New England (Fif)re
Figure25: Temperature Scenarios
1 Warmer temperatures and more frequent heat
waves are connected to impaired human health,
increased droughts, reduced agriculture yields,
species range shifts, and damaged infrastructure.== / .
T By 2030, the summer mean temperature could | -’
increase by 3.6°F from the historical period (1950 £ 5 2010-2039
2013), worsening stress on electric transmission €1 | AP 2040-2069
utility distribution infrastructure. /P
1 By 2070, there could be 58 fewer days below -~
freezing, increasing the chance of ticks overwintel ; ;
and reducing winter recreation opportunities. - Y,
1 Increase in vector borne diseases and bacterial
infections, including West Nile Virus and Lyme 2 BB e Exinsion Sommit
disease due to more favorable conditions for ticks—— \ ' LowerEmission Scenario
and mosquitoes. 2
1 Damage to electric transmission and utility
distribution infrastructure associated with heat stre

Source: Union of Concerned Scientists

L 2070-2099
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1 Damage to rails and loss of rail/transit service, including flooding and track buckling
during high heat events.

1 Reduced ability to work, particularly for outdoor workers during extreme deatell as
commute delays due to damaged infrastructure.
1 Freshwater ecosystem degradation due to warmingraat

1 Forest health degradation from warming temperatures and increasingcpeastence

The 2018 SHMCAP identifies ecosystems that are expected to be particularly vulnerable to
warming temperatures. These include-e@ltér fisheries, vernal pools, sprficdorests, northern
hardwood forests (Maple, Beach, Birch), Hemlock forests, andardsis (due to heat island
impacts). Other Impacts on natural resources include a longer growing season and northern
migration of plants and animals, including invasive species.

EXTREME COLD

Extreme cold is relative to the normal climatic lows in a region. Temperatures that drop decidedly
below normal and wind speeds that increase can cause harmfidhilifelctorsThe severity of
extreme cold temperature is typically measured using the Wind Chill Temperature Index, which is
provided by the National Weather Service (NWS). The wind chill is the apparent temperature

felt on exposed skin due to the combination of aimterature and wind speed. The index is

provided in Figur6. A Wind Chill varning is issued when the Wind Chill Index is forecast to fall
below-25 degrees F for at least 3 hours.

Figure26. Wind Chill Temperature Index and Frostbite Risk
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0 5 0 -5 -10 -15 -20 -25 -30 -35 -40

=

Wind (mph)
W R = O = W B v WO
Ll b b A O W

o o

9
8
7
6
5
4
4
3

&

Frostbite Times D 30 minutes D 10 minutes L| 5 minutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V®') + 0.4275T(V*'6)
Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/01

Source: National Weather Service
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The best available datan pastoccurrences of extreme cold eventsfawsenN O A AN@tgonal
Centers for Environmental Informaf@E) for Esex County, which includies Town of Essex
Therewerethree extreme cold eventscorded by NCEh the past ten year&lable26), which
caused no deaths, no injuries, or property damage.

Table26: Esex County Extreme Cold and Wind Chill Occurren@10-2023

0 0 0

2/15/2015

2/16/2015 0 0 0

2/1 3/2016 0 0 0
TOTAL 0 0 0

Source: NOAA, National Centers Earvironmental Information

Extreme cold is a dangerous situation that can result in health emergencies for susceptible people,
such as those without shelter or who are stranded or who live in homes that are poorly insulated
or without heat. The greatest vulnerability toThe/nwould be a power outage during a winter

storm, which could temporarily leave many residadttisut heatThe elderly and people with

disabilities are often most vulneralieEssex14.0% of residents aré5 years old and over,

and 38% have a disability

Extreme temperatures are a commuwitye hazard inEssexExtreme temperature events are
very highfrequency eves as defined by the Resilient MA Plarnewntghat are dmost certain
to occur multiple times a year

DROUGHHAZARDS

Drought is a temporary irregularity in precipitation and differs from aridity since the latter is
restricted to low rainfall regions and is a permanent feature of climate. Drought is a period
characterized by long durations of below normal precipitatiooud@ht conditions occur in

virtually all climatieonesyet its characteristics vary significantly from one region to another,
since it is relative to the normal precipitation in that region. Drought can affect agriculture, water
supply, aquatic ecologwildlife, and plant life.

In Massachusetts, droughts are caused by the prevalence of dry northern continental air and a
decrease in coastaand tropicalcyclone activity. During the 1960's, a cool drought occurred
because dry air from the north caused lower temperatures in ihg sjod summer of 196@5.

The northerly winds drove frontal systems to sea along the Southeast Coast and prevented the
Northeastern States from receiving moisture (U.S. Geological Survey). This is considered the
drought of record in Massachusetts.
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Average annual precipitation in Massachusetts is 44 inches per year, with approxX3nriaiély
inchaverage amounts for each month of the year. Regional monthly precipitation ranges from
zero to 17 inches. Statewide annual precipitation ranges from 30 to 61 inches. Thus, in the driest
calendar year (1965), the statewide precipitation total of 30 inakas 68 percent of average.

Although Massachusetts is relatively small, it has a number of distinct regions that experience
significantly different weather patterns and react differently to the amounts of precipitation they
receive. The DCR precipitation index divides the stateemen regions: Western, Central,

Connecticut River Valley, Northeast, Southeast, Cape Cod, and MEtas:oughis located in

the Northeast Region.Nrarlboroughdrought is a potentiatity-wide hazard.

The Massachus@teught ManagementPlams revi sed in 2019 to chan
classification of droughts by establishing four levels to characterize drought $eyenitgt

normal conditions

Level GNormal Conditions (no drought)

Level IMild Drought (formerly Advisory)

Level 2Significant Drought (formerly Watch)

Level 3Critical Drought (formerly Warning)

Level 4Emergency Drought (formerly Emergency)

= =4 =4 8 -

The Massachusetts drought levels are shown in comparison to the U.S. Drought Monitor levels in
Table27. The two sets of drought indices are si mi
level D2 and D3 into one category, Critical Droughts.

Table27: US Drought Monitor Compared to MA Statewide Drought Levels

Percentile ||MA DMP| MA Percentile MA DMP
USDM Names | Recurrence
Ranges Levels Ranges Names
DO: Abnormally jonce per 3 to
J - 21to 30 1 >20 and €30% | Mild Drought
Dry 5 years
once per 5 to Significant
D1: Moderate P 11 to 20 2 >10 and <20% &
10 years Drought

3 >2 and €10% |Critical Drought
D3: Extreme once per 20
Drought to 50 years
D4: Exceptional once per 50
P 4 4 <2% Emergency

Drought to 100 years

Source: Massachusetts Drought Management Plan, 2019

These levels are based tire conditionsf natural resources and provide information on the
current status of water resourcis.dry conditions can have a range of different impacts, a
number of drought indices are available to assess these impacts. Massachusetts useea multi
system that takes advantage of several of these indices to determine the severity of a given
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drought or extended period of dry conditions. Drought level is determined monthly based on the
number of indices which have reached a given drought level. Drought levels are declared on a
regional basis foeach ofseverregions in Massachusetts. County by county or watesgbeific
determinations may also be madedetermination of drought level is based on seven indices:

1. The Standardize®recipitation Index (SPI) reflects soil moisture and precipitation.
2. Crop Moisture Index: (CMI) reflects soil moisture conditions for agriculture.

3. Keetch Byram Drought Index (KBDI) is designed for fire potential assessment.
4

. The Precipitatioimdex is a comparison of measured precipitation amounts to historic
normal precipitation.

5. The Groundwater Level Il ndex is based on
levels are below normal (lowest 25% of period of record).

6. The Stream flow Index is based on the number of consecutive months that stream flow
levels are below normal (lowest 25% of period of record).

7. The Reservoir Index is based on the water levels of small, medium and large index
reservoirs across the state, relative to normal conditions for each month.

Table28 shows the range of values for each of the indices associated with the drought levels.
Because drought tends to be a regional natural hazard, this plan references state data as the
best available data for previous drought occurrences.

Determinations regarding the eafla droughtor reduction of adrought level focus on
precipitation and groundwater levels. These factors have the greatesefamgnpact on stream
flow, water supply, reservoir levels, soil moistaurd forest firepotential

Table28: IndicesValues Corresponding to Drought Index Severity Levels

Index  Standardized Keetch-

Severity Precipitation Streamflow | Lakesdand ; Groundwater Byram Cropl I\!:Iolsture
Level Index mpoundments Drought Index feiex
0 30" percentile <200 >-1.0
1 <30 and >20 200-400 <-1.0and>-2.0
2 <20 and >10 400-600 <-20and<-3.0
3 <10 and >2 600-700 <-3.0and >-4.0
4 <2 700-800 <-4.0

Source:
Massachusetts Drought Management Plan, 2019
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Thedroughtlevels provide a framework from which to take actions to assess, communicate, and
respond to drought conditioM¥ought levels are used to coordinate both state agency and local
response to drought situationgater restrictions might be appropriate at the significant drought
stage, depending on the capacity of each individual water supply system. A critical drought level
indicates a severe situation and the possibility that a drought emergency may be nedessary.
drought emergency is one inigthmandatory water restrictions or use of emergency supplies is
necessary.

Previous Occurrences

Because drought tends to be a regional natural hazaelpest available date on previous

drought occurrencessimtewide data, summarized belowhe Executive Office of Energy and
Environrmedts Dr ought Management Task Force al so prc
for each drought level iMassachusetts. That information is summarized below.

Mild Drought/Advisory 2001, 2002, 2007, 2014, 2016, 2017, 2020, 2021, 2022
Significant Drought/Watch 2002, 2016, 2017, 2020, 2021, 2022

Critical Drought/Warning 2016, 2017, 2020, 2022

Emergency Drought/Emergenr None

Figure27 shows the frequency and extent of drought events in Massachusetts since the year
2001. The graphic clearly shows an increase in severe drought events in the most recent years of
this 2tyear period.In just the last seven years there have Beandroughtsat the extreme

levelin Massachusetia 2016, 2017. 2020, and 2022.

Figure27: Weeks of Extreme Drought (202D22)

Number of Weeks in Drought Conditions (2001-2022)

504

Drought intensity
Abnormally Dry
Moderate Drought
Severe Drought

- Extreme Drought

. Exceptional Drought

Number of Weeks

| | ‘
2001 2013 2016 2019 2022

2004 2007 2010
Year

Source: Massachusetts Executive Office of Energy and Environmental Affairs & Massachusetts Emergency Management Agency

Source:
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A summary of Massachusetts long term historic drought events from 1879 to 2019 is shown in
Table29. This table was prepared for the 2019 Massachusetts Drought Management Plan, so it
does not include the more recent droughts of 2020 (Level 3) and 2021(Level 2).

Table29 - Chronology of major droughts in Massachusetgce 1879

Date Area affected X urrence Remarks Reference
interval (vears)
1879-83 - - Kinnison 1931 referenced these periods
as two of three worst droughts on Kinnison
record in 1931, the third being the then 1931
1508-12 - - current drought of 1929-1932.

Water-supply sources altered in

USGS 1989
13 communities. Multistate.

1929-32 Statewide 10 to =50

M in east d ext
1939-44 Statewide 15 to >50 Ore Severe In eastern and extreme USGS 1989
western Massachusetts. Multistate.

Ri d | ter levels in ob ti
1957-59 Statewide 5t025 scord low water Jsvels In 0bservation e 1989
wells, northeastern Massachusetts.
Water-supply shortages common.

USGS 1989
Record drought. Multistate.

1961-69 Statewide 35to =50
Most severe in Ipswich and Taunton

1980-83 Statewide 10 to 30 River basins; minimal effect in Nashua USGS 1989
River basin. Multistate.

Duration and severity as yet unknown.

1985-88 Housatonic River Basin 25 Streamflow showed mixed trends USGS 1989
elsewhere.
Based on statewide average

1995 - - o DMP 2013
precipitation

Based on statewide average

1998-1999 - - L DMP 2013
precipitation
Dec 2001 - . Level 2 drought (out of 4 levels) was e
Jan 2003 reached statewide for several months
R AT Statewide except West
and Cape & Islands - Level 1 drought (out of 4 levels) DCR 2017
Mar 2008 .
regions
Aug 2010 Connecticut River
N:E 2010 Valley, Central and - Level 1 drought (out of 4 levels) DCR 2017
MNortheast regions
Oct 2014 - Southeast and Cape & Level 1 drought (out of 4 levels DCR 2017
Now 2014 Islands regions eht ( )
{;:rzzoéf?_ Statewide - Level 3 drought (out of 4 levels) DCR 2017

Source: Massachusetts Drought Management Plan, 2019

As shown in Figug8, the geographic extent of droughts from 2001 to 2017 varied greatly in
different parts of thestate. Hulexperienced betwee@6 and 36 weeks of severe drought
between 2001 and 2017.
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Figure28: Weeks of Extreme Drought (202D17)
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Figure29a shows the geographic extent of each of the droughts in 2016, 2020, and Z621.
drought of 2016 was the worst one since 1985, with more than half of the state reaching the
Extreme Drought stage for several months. This was followed by another drought four years later
in 2020, which wathe mostsevere in Southeastaviassachusettsinally, in the early spring of

2021 a third, milder, drought was declared. By the summer of 2021 conditions in the northeast

region improved.

Intensity:

Figure29: Recent Massachusetts Drought Events (2QD21)

October 2016 October 2020

[ I none [ D2 severe Drought
I:l DO Abnormally Dry - D3 Extreme Drought
[ ]1D1Moderate Drought  [JJllf D4 Exceptional Drought

May 2021
Source: US Drought Monitor, 2€A@21
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Potential Drought Vulnerability

Under a severéongtermdrought,Essexould be vulnerable to restrictions on water supply.
Potential damages of a severe drought could include losses of landscaped areas if outdoor
watering is restricted and potential loss of business revenues if water supplies were severely
restricted for gprolonged period. As this hazadd this severityas never occurred Essex

there are no data or estimates of potential damages, but under a severe drought scenario it
would be reasonable to expect a range of potential damagpdo severamillion dobrs. n.

In the face of climate change impacts and concern for drinking water supply and management in
the face of potential drought, the Essex Municipal Vulnerability Summary Report of 2018
recommended the following:

Chebacco Lake Watershed Protectiorhe municipality should work with partners to prioritize

the protection of the Chebacco Lake ecosystem, including preservation of wildlife habitat and
protection of water supplies. Strategies may include weatality monitoringmanagement of

invasive species, land protection of the watershed, identification of opportunities and
implementation of green infrastructure, education of property owners about stormwater pollution,
etc.

Probability of Future Occurrence

The SHMCAP, using data collected since 1850, calculates that statewide there is a 1% chance of
being in a drought emergency in any given month. For drought warning and watch levels, the
chance is 2% and 8% respectively in any given month. See 3tafile more information.

Table30: Frequency of Massachusetts Drought Levels

Drought Level Frequency Since 1850 Probability in a Given Month
Drought Emergency 5 occurrences 1% chance
Drought Warning 5 occurrences 2% chance
Drought Watch 46 occurrences 8% chance

Source: 2018 SHMCAP

Droughts are a medium frequency event as defined by the Resilid?iaNAikely to occur at
least once every 50 years (two or more occurrences in the next century)

Droughts And Climate Change

Droughts are projected to increase in frequency and intensity in the summer and fall as weather
patterns change. Factors contributing to this include increasing evaporation as a result of warmer
weather, earlier snow melt, and more extreme weather patteriesmation from the 2022
Massachusetts Climate Change Assessment rel
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Observations and Projectionso6 section of this
the following droughtelated impacts to the Eastern Inland region where Marlborough is located:

1 Freshwater ecosystem degradation due to drought and other impacts
1 Increased contaminant concentrations in freshwater during drought conditions
1 Loss of tree cover due to drought and other impacts
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LAND USE AND DEVELOPMENT TRENDS

EXISTING LAND USE

The most recent land use statistics available from the state are from aetagrapby done in
2016. Table31 shows the acreage and percentage of lan@3categoriesThe largest single

land use category is Open Land, at 4,069 acres making up 44.6% dfale The next largest

land use is residentidf the fourresidential categories areombied, residential uses make ap
third of the Town a82.7% of the area or 2,984 acres.This is followed by agriculture, which at
565 acres makes up 6.2% of Essex. Smaller land use categories iooluderciglwhichmakes

up 1.6% of the Town at 156 acreand industrial, witB5 acres or 0.4% of the TowThe
category oO0OTax Exemptd i s mo s t-profitongandaions, and o f
includes 604 acres, or 6.6% of Essex.

Table31: 2016 EssexLand Use

Land Use Type Acres Percent
Open land

Commercial 102 1.12%
Industrial 35 0.38%
Forest 81 0.89%
Agriculture 565 6.19%
Recreation 32 0.35%
Tax exempt 604 6.62%
Mixed use, primarily residential 628 6.88%
Residential single family 1612 17.7%
Residential multifamily 598 6.56%
Residential other 146 1.60%
Mixed use, other 90 0.98%
Mixed use, primarily commercia 54 0.59%
Rightof-way 202 2.22%
Water 240 2.63%
Unknown 66 0.73%
TOTAL 9,124 100%

Source: MA GIS Land Us&tistics

Economic Elements

Long noted as one of the original maritime centers of New England, the Town of Essex, MA is
located just 30 miles northeast of Boston. Situated north of MantlyesgteiSea and east of
Hamilton and Ipswich, Essex isttrthwestern most town of Cape Aftmre town encompasses
approximately 16 square miles, of which approximately 48% is forested.
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Essex is located within the Essex Bay and Ipswich Bay systems of the North Coastal Watershed.
The majority of t he tHEsseBdytroglihe Esseg RiverwAlsoer dr ai
feeding into the Essex River is Chebacco Lake, @a@®@Great Pond located within the borders

of Essex and Hamilton. The southwestern portion of Essex drains into Cat Brook which flows
southwest intBlanchesteHarbor. Like many North Shore communities, much of Esseyiing|ow
exposing it to sea level rise and flooglihazards. Penetrating storm surge and increased

precipitation could exacerbate existing choke points along rivers, leading to coastal and riverine
flooding.

According to the 220 Federal Census, thegsiee 3,674 residents living in Essex. Compared to
neighboring towns, like Ipswich and Gloucester, Essex has experienced a relatively low rate of
devel opment. The majority of the townds infra
Causeway. The causewstyetches for 0.8 miles and spans both salt marsh and the Essex River.

The causeway is a critical connective corridor between Cape Ann and other North Shore
communities; it is the main bus route for students traveling between Essex and Manchester and
alsoprovides access to a number of restaurants, stores, churches, and marinas in the town center.

Historic, Cultural, and Natural Resource Elements

Distinctive coastal landscape features were instrumental in shaping the history of Essex, from the
earliest use of the land by Native Americans to its shipbuilding, fishing and farming traditions.
Essex was first settled by European settlers in 1634, originally as part of Ipswich known as
Chebacco Parish. Until then, and for thousands of years, the land now known as Essex and
surrounding areas were inhabited by Native Americans of the AgawanLivibga center of
shipbuilding, a substantial number ofigue shops and restaurants now dot the causeway that

once hosted most of the shipyards.

The town halsecome a magnet for visitors who come for recreation on the river (in the form of
boating, kayaking, hunting, and fishing), dining experiences with beautiful river vistas, and the

rural New England town atmosphere that still exists here. Essex is alto tnamghoméased
businesses, independent clammers, tradespeople, and an increasing populatiorcofliavhite
commuter&ssex/Manchester Woods with Manchester, Gloucester, and Hamilton. Chebacco Lake
is the last remaining Alewife breeding grounds eri\tbrth Shore, while the Woods are

characterized as some of the most outstanding habitat remaining on the entire Atlantic seaboard,
sheltering several rare and endangered species. Along with Ipswich and Gloucester, Essex makes
up the Essex River estuath,ivc h it sel f i s a component of the
Critical Environment al Concernod (ACEC).

Development Trends

While the antiques trade and restaurants remain important components of the Essex economy, the
number of such businessasaadilyor slowly declining, while resourbased tourism such as

84



TOWN OESSENMAZARD MITIGATION PLAN
DRAFT 202dPDATE

boating and kayaking continues to grow. There has also been growth of light industrial
development along the Route 22 corridor.

Between 1951 and 1980developed land nearly doubled from 423 acres to 806 acres.

The largest gain was reflected in commercial land use; the largest loss in agricultural and open
space land resulting in more land being lost since 1951 than in the prior 200y8arse then,

new dwellings have continued to be built in the town, averaging ten new dwellings per year since
1997. Most of these developments are subdivisions placed on the outskirts of town, often carved
from the woods or placed in former agriculturalds. Not much additional development has
occurred in the town center,es most new development could be centralized around services
and schools.

More recent dvelopment patterns, which historically centered around the causeway and its
environs, have expanded out toward some of the wooded areas once reserved as wood lots, as
well as farmlands on the west side of town.

Essex does not have formal zoning beyond the state minimum requirements, although it does have
a water resources overlay distrisetlands overlay districand two Conomo Point overlay
districts. A®pen Space Residenti@ksign Bylavinas been adopted.

Recent andPotential Future Development

MAPC consulted witihhe Essex Hazard Mitigation Tetordetermine areathat havebeen

recently developed omaybe developed in the futurdased onthdow® s compr ehensi v ¢
planning efforts andbcally identifiedprojects Thesalevelopment siteare describedin Tables

32 and 33 belowand their locations are shown Map xx in Appendix A

Table 32: Developments Completed

MAP # DEVELOPMENT DEVELOPMENT TYPE STATUS

B Lowland Farms Residential, 11 Singlamily homes Completed

C Hardy Property Residential, Completed
Commercial (Easement on Town land

F Laurel Lane access)Partially completed since 2019, Partially Completed
with future plans for use expansion.

Source: Essex Hazard Mitigation Team

Table33: Potential New Developments

MAP # DEVELOPMENT DEVELOPMENT STATUS

D Off Essex Park Road | Residential Subdivision Conceptual stage
DowntowrMixed-Use . Recent and Planned

E Study Area Mixed Use Development

Source: Essex Hazard Mitigation Team
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Il n order to characterize any change in the To

a GIS mapping analysis wasnducted which overlaid the development sites with the FEMA Flood
Insurance Rate Mdpable 34. The analysis shows tfatr of the developmentdites are

partially located within a flood zon&.wosites have a minor area (<10%) overlapping the flood
zone, while two othehave about half of their area in the AE Zone, 1% annual chance of
flooding. Most notable is the Downtown Mixed Use Study Area, which is tfehigiamc center

and principal businessea, located on the Essex River. gkistingflooding challenges in this

area are described in the risk assessment section above

The analysief development sitesso takes into account potential future coastal flooding due to
Sea Level Rise. The development sites were compared to areas mapped as potentially inundated
by 3-feet and 10feet of Sea Level Rise according to the Massachusetts €dasthRisk Model
(MGFRM) prepared by Wood Hole Group for the Commonwealth of Massachusetts (Map 10 in
Appendix A). That analysis shows that three of the sites are partially within the area potentially
inundated by thd -foot, 3-foot, and 10-foot Sea Level Rise (SlsRg¢narios for futurdhe tfoot
SLRJoes not affect four sites and only a very small part (0.2%) obitnentown Mixed Use

Study Areawould be impacted. Under thef8ot and 10foot SLR scenariosgtmost severely
impacted area would be the Downtown Mixed Use Study Area, whichhewel38% inundated

by 3-feet of SLR and coulthve twathirds of its area inundated by the 460t SLR scenario. It
should be noted thdiO feet is at the extremely high end tife rangeof SLR projetions for the

end of the century.

With respect to other categories of natural hazardispfethe developmertitesare in the areas
defined as oLow Landslide I ncidence. 6 None of
high risk for brush fires. Other hazards are categorized at the same level throughgsbttivene is

no variation among the development sites for these haZemdse includeswfall,for whichall of

Essex is in the zone of 48 to 72 inches average annual snewridllwiththe entire town of Essex

within a 100Gyear wind speed of 110 miles per hour. (See hazard maps in Appendix B).

Table 34: Relationship of Recent and Potential Development to Hazard Areas

MAP | Development | FEMA Flood Hazard Areg SLR| SLR | SLR | Land | Brush

# 1ft 3ft 10ft | slide | Fire
9.28% in AE: 1% Annual N o o

Chance of Flooding, with BFE 0% | 0.8%) 16.9% Low No
44.17% in AE: 1% Annual
Chance of Flooding, with BFE

8.3% in X: 0.2% Annual
Chance of Flooding

B Lowland Farms

C Hardy Property 0% | 34.6% | 58.6% Low No

F Laurel Lane 0% 0% 0% Low No

Off Essex Park 0% 0% 0% Low No

Rd
Downtown .
. 54.4% in AE: 19%Annual
E Mixed-Use . . 0.2% | 38.1% | 66.5% Low No
Study Area Chance of Flooding, with BFE

MAPC GIS Analysis of Development and Flood Risk Areas
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CRITCAL FACILITIES

Critical Infrastructure in Hazard Areas

Critical infrastructure includes facilities that are importamisaster response and evacuation

(such as emergency operations centers, fire stations, water pump stations, etc.) and facilities where
additional assistance might be needed during an emergency (such as nursing homes, elderly

housing, day care centers, gt¢here aret5 facilities identified ifessexThese are listed in
Tablexx and are shown on the maps in Appenalix

Explanation of Columns in Table xx

Column 1: ID #: The first column in Table 10 is an ID number which appears on the maps that are part of this
plan. See Appendix A.

Column 2: Name: The second column is the name of the site. If no name appears in this column, this information
was not provided to MAPC by the community.

Column 3: Type: The third column indicates what type of site it is.

Column 4: FEMA Flood Zone: The fourth column addresses the risk of floodingas del i neat ed o
Insurance Rate Maps (FIRM). A fiNoo0 entry in this column means t ha
zones on the Flood Insurance Rate Maps (FIRM maps). If there is an entry in this column, it indicates the type of
flood zone.

Column 5: Locally Identified Flood Area: Areas identified by the local Hazard Mitigation Team as susceptible to
flooding and/or localized drainage issue.

Column 6: Sea Level Rise-3 Feet: Areas potentially subject to inundation from 3 feet of Sea Level Rise
according to the Massachusetts Coastal Flood Risk Model (MC-FRM).

Column 7: Sea Level Rise-10 Feet: Areas potentially subject to inundation from 10 feet of Sea Level Rise
according to the Massachusetts Coastal Flood Risk Model (MC-FRM).

Column 8: Landslide Risk: The fourth column indicates the degree of landslide risk for that site. This
information came from NESEC. The landslide information shows areas with either a low susceptibility or a
moderate susceptibility to landslides based on mapping of geological formations. This mapping is highly general
in nature. For more information on how landslide susceptibility was mapped, refer to
http://pubs.usgs.gov/pp/p1183/pp1183.html.

Column 9: Brush Fires Hazard: -Areas determined by Local Hazard Mitigation Team to be at risk for brush fires.
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FACILITY NAME
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FACILITY TYPE

FEMA FLOOD LOCAL FLOO
HAZARD AREA HAZARD ARE

SEA LEVEL RIS
+10 FEET

LANDSLIDE BRUSHFIRE

HAZARD

HAZARD

SEA LEVEL RI
+3 FEET

1 Magical Beginnings Childcare No No No No Low incidence  |No
2 Essex Elementary School School No NoO No NO Low incidence  INo
. o Police, Fire, & Emergency
Public Safety Facilit " ’
3 y Y Operations Center No No No No Low incidence  |No
5 Essex Town Hall Municipal No No No No Low incidence |No
EsseXEOCBackup Emergency Operations
8 Center No No No No Low incidence  |No
9 EDS Emergency Distribution Site  |Emergency Distribution SN0 NoO No No Low incidence  INo
Causeway Bridge Bridge AE: 1% Annual
Chance of
12 Flooding; with BRNo Yes Yes No
13 Apple Street Bridge Bridge, culvert, roadway |No No NG NG Low incidence  INo
Landing Road Bridge Bridge AE: 1% Annual
Chance of
14 Flooding; with BANo Yes Yes Low incidence  No
Pond Street Bridge Bridge A: 1% Annual
Chance of
15 Flooding; no BFELake Chebacco [No No Low incidence  |No
Sewer Pump Station #4 Sewer Pump Station X: 0.2% Annual
Chance of
16 Flooding No No Yes Low incidence  No
17 DPW Barn Municipal No No No No Low incidence  |No
18 Transfer Station Transfer Station No No No No Low incidence  INo
19 Sewer Pump Stat_lon #5 Sewer Pump Stat_lon No Lake Chebacco |No No Low incidence  |No
20 Water Pump Station #1 Water Pump Station No No No NoO Low incidence  INo
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FEMA FLOOD LOCAL FLOO% SEA LEVEL RIT SEA LEVEL RIS LANDSLIDE BRUSHFIRE

FACILITY NAME FACILITY TYPE HAZARD AREA HAZARD ARE +3 FEET +10 FEET HAZARD HAZARD
Water Pump Station #2 Water Pump Station A: 1% Annual
Chance of

21 Flooding; no BFENo No No Low incidence  No
29 Water Filtration Plant Waste Water Treatment | Lake Chebacco  INo No Low incidence  INo
23 Water Pump Station #3 Water Pump Station No Lake Chebacco |No No Low incidence  |No
24 Water Filtration Plant Hazardous Material Site NG Lake Chebacco  INo NG Low incidence  INo
26 Sewer Pump Station #3 Sewer Pump Station NG No NoO Ves Low incidence  INo
27 Summer Recreation Program Childcare No Lake Chebacco |No No Low incidence  |No
28 Cell Tower Communication Tower NG No NoO NO Low incidence  INo
29 Cell Tower Communication Tower NG No NoO NoO Low incidence  INo

Morse Hill Fire Station Area near w.

Gloucester &

Manchester
30 No No No No Low incidence  |Woods

31 Sewer Pump Station #1 Sewer PumfStation No NGO NoO Low incidence  INo
32 Sewer Pump Station #2 Sewer Pump Station No NGO Ves Low incidence  INo
33 Water Storage Tank Water Storage Tank No NG NG Low incidence  INo
34 Tree Hill Road StandpipePrivate Water Standpipe No No No Low incidence  INo
35 Rocky Hill Road Standpipé’rivate  |Water Standpipe No No No Low incidence  INo
36 Holden Fuel Propane Storage Hazardous Material Site No No No Low incidence  INo
37 Tennessee Gas Pipeline Pump StatiGas Pipeline No No No Low incidence  INo
38 Chebacco Terrace Senior Housing [Elder Housing No NG NG Low incidence  INo
39 Essex Senior Center Place of Assembly No NG NG Low incidence  INo
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+3 FEET

FACILITY NAME FACILITY TYPE HAZARD AREA HAZARD ARE +10 FEET HAZARD HAZARD

FEMA FLOOD LOCAL FLOO% SEA LEVEL RIT SEA LEVEL RIS LANDSLIDE BRUSHFIRE

40 First Congregational Church Church No NG NG Low incidence  INo

a1 Saint John's tigaptise Catholic Chur(Church No NG NoO Low incidence  INo

42 First Universalist Church Essex Church No NG NG Low incidence  INo

43 North Shore Bible Church Church No NG NG Low incidence  INo

44 Emmanuel Community Church  [Church No No No Low incidence  No

AE: 1% Annual
Apple St. culvert, and lelying road [Culvert, roadway Chance of Flooding;|Apple Street

45 with BFE culvert/low road |No Yes Low incidence  |No

46 State Routes 22 and 133 Evacuation Routes No No Yes Low incidence  INo
Boat ramp/watercraft

47 BoatRamp/Landing access No Yes Yes Low incidence  |No
Boat ramp/watercraft

48 Conomo Point boat ramp access No Yes Yes Low incidence  |No
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VULNERABILITY ASSESSMENT

The purpose of the vulnerability assessment is to estimate the extent of potential damages
from natural hazards of varying types and intensities. A vulnerability assessment and
estimation of damages was performed for hurricanes, earthquakes, and flodtmg.
methodology used for hurricanes and earthquakes was the HAH4Sftware. The
methodology for flooding was developed specifically to address the issue in many of the
communities where flooding was not solely related to location within a floodplain.

Introduction to HAZLNEH

HAZUSMH (multiplehazards) is a computer program developed by FEMA to estimate
losses due to a variety of natural hazards. The following overview of HMBUStaken
from the FEMA website. For more information on the FMBWSftware, go to
http://www.fema.gov/plan/prevent/hazus/index.shtm

0 H A ZMHSs a nationally applicable standardized methodology and software
program that contains models for estimating potential losses from earthquakes,
floods, and hurricane winds. HAAWIS was developed by the Federal
Emergency Management Agency (FEMAgr contract with the National Institute
of Building Sciences (NIBS). Loss estimates produced byMiAAEsSbased on
current scientific and engineering knowledge of the effects of hurricane winds,
floods and earthquakes. Estimating losses is esseikisiormaking at all

levels of government, providing a basis for developing and evaluating mitigation
plans and policies as well as emergency preparedness, response and recovery
planning.

HAZUSMH uses statef-the-art geographic information system (GIS) software to

map and display hazard data and the results of damage and economic loss

estimates for buildings and infrastructure. It also allows users to estimate the
impacts of hurricanewid s, f |l oods and earthquakes on g

There are three modules included with the HAZIM Software: hurricane wind, flooding,

and earthquakes. There are also three levels at which HNEUSN be run. Level 1

uses national baseline data and is the quickest way to begin the risk assessmgsit proc

The analysis that follows was completed using Level 1 data. Level 1 relies upon default

data on building types, utilities, transportation, etc. from national databases as well as

census data. While the databases include a wealth of informatid¢re drotvn of Hull,

they donot capture all relevant information. In fact, the HAZUS training manual notes that

the default data is Osubject to a great deal

However, for the purposes of this plan, the analysis is useful. This plan is attempting to
generally indicate the possible extent of damages due to certain types of natural
disasters and to allow for a comparison between different types of disastergforée

this analysis should be considered to be a starting point for understanding potential
damages from the hazards.
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ESTIMATED DAMAGES FROM HURRICANES

The AZUSMH software was used to model potential damages to the community from a
100-year and500-year hurricane event; storms that are 1% and .0.2% likely to happen
in a given year, and roughly equivalent to a 198ar and 500year return frequency
hurricane.The damages caused by these hypothetical storms were modeled as if the
storm track passed dirégthrough the Town, bringing the strongest winds and greatest
damage potential. The results are summarized in B&ble

Though there are no recorded instances of a hurricane equivaleb®@y&ar storm

passing through Massachusetts, this model was included in order to present a reasonable
oworst case scenariod6 that would help planne
impacts of storms that might be more likely in the future, as we entepgrioc of

more intense and frequent storms.

Table36 - Estimated Damages from Hurricanes

100 Year 500 Year

Building Characteristics
Estimated total number dbuildings 1,725
Estimated total building replacement value $948,846000
Millions of dollars
Building Damages

# of buildings sustainingo damage 1,622 1,321
# of buildings sustaining minor damage 93 321
# of buildings sustaining moderatiamage 9 66
# of buildings sustaining severe damage 0 7

# of buildings destroyed 0 10
Population Needs

# of households displaced 0 0

# of people seeking public shelter 0 0
Debris

Building debris generated (tons) 363 1,827
Tree debriggenerated (tons) 596 1,187
# of truckloads to clear building debris 15 73

Value of DamageéThousands of dollars)
Total property damage (buildings and conte $6,798370 $28,144740
Total losses due to business interruption $452730 $2,843260
Total All Losses $7,251,090 $30,988000
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ESTIMATED DAMAGES FROM EARTHQUAKES

The AZUS MH earthquake module allows users to define an earthquake magnitude and
model the potential damages caused by that earthquake as if its epicenter had been at
the geographic center of the study areBor the purposes of this plan, two earthquakes
were séected: magnitude 5.0 ananagnituder.0. Historically, major earthquakes are

rare in New England, though a magnitude 5 event occurred in TB&3results are
summarized in Tab&.

Table37 - Estimated Damages from Earthquakes

Magnitude Magnitude

5.0 7.0
Building Characteristics
Estimated total number of buildings 1,725
Estimated total building replacement value $948,846000
Building Damages
# of buildings sustainingo damage 1,380 839
# of buildings sustaining slight damage 247 512
# of buildings sustaining moderate damage 82 283
# of buildings sustaining extensive damage 14 73
# of buildings completely damaged 2 18
Population Needs
# of households displaced 2 23
# of people seeking public shelter 0 9
Debris
Building debris generatefnillion tons) 4,000 17,000
# of truckloads to clear debris (@ 25 tons/truck) 160 680
Value of Damages
Total propertydamage $4,491,900] $118582,000
Total losses due to business interruption $18,235,700 $17,855200
Total All Losses $22,730,000 $136,440,000
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ESTIMATED DAMAGES HROMVDING

The HAZUSIH flood risk module was used to estimate damages to the municipality at the
100 and 500 return periods. These return periods correspond to flooding events that have
a 1% and a 0.2% likelihood of occurring in any given y&dre results are summarized in

Table38.

Table38 - Estimated Damages from Flooding

100 Year 500 Year

Building Characteristics

Estimated total number of buildings

1,725

Estimated total building replacement value

$948,846,000

Building Damages

# of buildings sustaining slight dama@e20%) 8 12

# of buildings sustaining moderate dama@d {50%) 0 8

# of buildings sustaining substantial damage (>509 0 1
Population Needs

# of households displaced 196 275

# of people seeking public shelter 28 33
Debris

Building debris generated 504 1,133

# of truckloads to clear debris (@ 25 tons/truck) 21 46
Value of Damages

Total property damage $27,040,000 | $45,020,000
Total losses due to business interruption $44,300,000 | $63,530,000
Total AllLoses $71,340,000 | $108,560,000

Losses by Occupancy Types ($M)

[l Residential 511
Commercial 320

B Industrial

[l Other
Total:

31
530
37
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SECTION 5: HAZARD MITIGATION GOALS

The Essex Local Hazard Mitigation Team reviewed and discussed the goals from the
previous 2018 Hazard Mitigation Plan. The Team modified the goals to reflect a more
comprehensive approach and to incorporate climate resiliency for this 2024 plan update.
Goals 4 through 11 were added by the local team for this updated plan. All of the goals
are considered critical for tHEownand they are not listed in order of importance.

Goal 1 Preventind reducethelossof life, injury,publichealthimpactsand property
damagesresulting fronall identified natural hazards.

Goal 2 Build and enhance local mitigation capabilities to ensure individual safety,
reduce damage to public and private property and ensure continuity of emergency
services.

Goal 3. Increase awareness of the benefits of hazard mitigation through outreach and
education.

Goal 4: Identify and seek funding for measures to mitigate or eliminate each known
significant flood hazard area.

Goal 5: Integrate hazard mitigation planning as an integral factor in all relevant
municipal departments, committees and boards.

Goal 6: Prevent and reduce the damage to public infrastructure resulting from all
hazards.

Goal 7: Encourage the business community, major institutions-pnafiteoto work with
the Townto develop, review and implement the hazard mitigation plan.

Goal 8: Work with surrounding communities, state, regional and federal agencies and
private entities to ensure regional cooperation and solutions for hazards affecting multiple
communities.

Goal 9: Ensure that future development meets federal, state and local standards for
preventing and reducing the impacts of natural hazards.

Goal 10: Take maximum advantage of resources from FEMA and MEMA to educate Town
staff and the public about hazard mitigation.

Goal 11. Consider the impacts of climate change and incorporate climate resiliency into
the Cityds planning and policies.
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SECTION: EXISTINGAITIGATIONVEASURES

The existing protections in fhewnof Essexare a combination of zoning, land use, and
environmental regulations, infrastructure maintenancaraimége infrastructure

improvement projects. Infrastructure maintenance generally addresses localized drainage
clogging problems, while large scale capacity problems may require pipe replacement or
invert elevation modifications. These more expensive projects are subjecapit#the

budget process and lack of funding is one of the biggest obstadles corpletionof

some othese.

TheTowrs existing mitigation measures are listed by hazard type here and are
summarized in Tab&9 below.

Floodingd ExistingTown-wide mitigation

Essexemploys a number of practices to help minimize potential flooding and impacts from
flooding, and to maintain existing drainage infrastructure. ExiBtvwgwide mitigation
measures include the following:

National Flood Insurance Program (N&-E¥seyarticipates in the NFIP wiB policies
in force as oMay 1, 2023.

The Town complies with the NFIP by enforcing floodplain regulations, maintaioing up
date floodplain maps, and providing information to property owners and builders
regarding floodplains and building requiremefitse following information is provided
for the Town of Essex:

Flood insurance policies in fofasof February 28, 2019) 33
Coverage amount of flood insurance policies $11,461,000
Total Number of Closed Paid Losses 100
Number of Substantial Damage Closed Paid Losses 8
Closed Paid.osses $1,936,351.

Massachusetts State Building @dde Massachusetts State Building Code contains many
detailed regulations regarding wind loads, earthquake resistant design;gtooding,
and snow loads. THewnhas adopted the state building code.

Street sweepiriEvery street gets swept once a year or as needed. Street sweeping is
contracted out.

Catch basin cleanidgfll 270 catch basins are cleaned out once a year. This service is

contracted out.
Roadway treatmer@d he town useslcium chloride.
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Subdivision Rules and Reguladidiee subdivision rules and regulations contain a number
of requirements that address flood hazard mitigation. Some of these provisions also
relate to other hazards.

Section 7.01 General Requirements and Design Standards for All Subdivision Plans

Design and construction are to minimize:
1 volume of cut and fill;

area of disturbed vegetation;

removal of larger trees;

altered or relocated waterways;

dimensions of paved areas, especially in aquifer/recharge areas.
Designs shall emphasize the maintenance within the subdivision of runoff
and vegetative cover equivalent to conditions before development.

= =4 4 4

8. Lot Drainage

Lots shall be prepared and graded consistent with drainage into the subdivision

and in such a manner that development of one shall not cause detrimental

drainage on another or on areas outside the subdivision, to the extent permitted

by law. If provisions necessary to carry drainage to or across a lot, an easement

or drainage rightofway of a mini mum width of twenty
slope shall be provided.

9. Land Not Suitable for Housing

Land susceptible to flooding and land not suitable for housing or street
development and land which may be hazardous to life, health or property shall
not be accepted as part of aubdivision for residential purposes, but may be
used, with the approval of the Board, for parks, playgrounds or other open space
uses as determined by the Board of Health.

Sediment Control

In order to reduce erosion accompanying the installation of ways, utilities and
drainage, and the resultant pollution of streams, wetlands and natural drainage
areas, the applicant shall submit a sediment control plan, including control methods
such as bens, dikes, detention ponds, mulching and temporary sodding.

Flood PlaidioningOverlay District

The Flood Plain Districestablished aan overlay district to all other districts. All
development in the district, including structural andtnactural activities, whether

permitted by right or by special permit, must be in compliance with Chapter 131, Section
40 of the Massachusetts Gealdraws and with the following:
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a. Section of the Massachusetts State Building Code which addresses
floodplain and coastal high hazard areas.

b. Wetlands Protection Regulations, Department of Environmental Protection
(DEP) (currently 310 CMR 10.00)

C. Inland Wetlands Restriction, DEP (currently 310 CMR 13.00)

d. Coastal Wetlands Restriction, DEP (currently 310 CMR 12.00)

e. Minimum Requirements for the Subsurface Disposal of Sanitary Sewerage,

DEP (currently 310 CMR 15, Title 5)

Any variances from the provisions and requirements of the above referenced state
regulations may only be granted in accordance with the required variance
procedures of these state regulations.

The Flood Plain District includes only the Special Flood Hazard Areas (SFHAS)
within the Town of Essex designated as Zone A, AE, and VE on the Essex County
Flood Insurance Rate Maps (FIRM) issued by the Federal Emergency Management
Agency (FEMA) for the mmhistration of the National Flood Insurance Pragram

The exact boundaries of tlagstrictare defined by the 108year base flood
elevations shown on the FIRM and further defined by thgd®0(1-percent
annualchance flood plain boundary) flood elevations containdiaerEssex
County Flood Insurance Study (FIS) report dated July 16, 2014.

The followinglevelopmentequirements apply in the Flood Plain District:

a. UNNUMBERED ZONE A: Within any unnumbered Zone A, since the base
flood elevation is not provided on the FIRM, the applicant shall obtain any existing
base flood elevation data and it shall be reviewed by the Building Inspector for its
reasonable utilizgon toward meeting the elevation or fleqaroofing

requirements, as appropriate, of the State Building Code. Base flood elevation
data is required for subdivision proposals or other developments greater than 50
lots or 5 acres, whichever is lesser, aithhnumbered Zone A.

b. Within areas designated as coastal high hazard areas (Zone VE), all
development shall be located landward of the reach of mean high tide, since these
areas are extremely hazardous due to high velocity waters from tidal surges and
hurricane wave wash.

C. Manmade alteration of sand dunes within Zone VE which would increase
potential flooding damage are prohibited.

d. SUBDIVISIONS: All subdivision proposals must be designed to assure that
1. Such proposals minimize flood damage
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2. All public utilities and facilities are located and constructed to minimize or
eliminate flooddamage; and

3. Adequate drainage is provided to reduce exposure to flood hazards.

e. In Zone AE, along watercourses that have a regulatory floodway

designated on the FIRM, encroachments are prohibited in the regulatory floodway
which would result in any increase in flood levels within the Town during the
occurrence of the base flood cisrge (i.e.pnehundredyear flood). In Zones A

and AE, along watercourses that have not had a regulatory floodway designated,
the best available Federal, State, local, or other floodway data shall be used to
prohibit such encroachments.

Water Resource Protection Overlay District.

The purpose of the Water Resource Protection District is to protect the public health,
safety and welfare, by preserving and maintaining the existing and potential
groundwater supply, groundwater recharge areas, and municipal wellfields providing
water suply for the Town of Essex.

6-10.3.2 Establishment and Delineation of Water Resource Protection District.
For the purpose of this Bylaw there is hereby established a Water Protection
District, which comprises all areas within Essex which are within the drainage basins
of either Chebacco Lake or Cedar Swamp, as illustrated on the map "Water
Resource Protectibistrict” dated December 15, 1990, on file in the Office of the
Town Clerk, and hereby made a part of this Bylaw.

Where the bounds delineated are in doubt or in dispute, the burden of proof shall
be upon the owner(s) of the land in question to show where they should be
properly located. At the request of the owner(s) the town may engage a
Registered Land Surveyor aofessional Engineer to determine more accurately
the location and extent of the drainagpasins andhall charge the owner(s) for

the cost of the investigation.

6-10.3.3 UseRegulations.

The Water Resource Protection District shall overlay other zoning districts
established in this Bylaw. Land in a Water Resource Protection District may be
used for any use otherwise permitted at that location, subject to the following

regulations:

a. The following activities are prohibited within the Water Resource Protection
District:

1. Disposal of solid waste, other than brush and stumps;

2. The operation of a solid waste transfer station;

3. Storage of fuel oil, gasoline, or other refined petroleum products, except

within buildings in which they are used or above ground, provided the storage and
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its containment is designed to contain spills and prevent any flow of petroleum
product to floor drains or exposed soils;

4, The disposal of liquid or leachable wastes, except sanitary sewage waste
disposal systems;

5. Commercial or industrial uses which discharge pmwast=svateron site;

6. Storage of road salt or other deicing chemicals except in confined and
covered areas;

7. Dumping of snow containing salt or other deicing chemicals which is brought
in from outside the district;

8. Mining of land except as necessary and incidental to a permitted use;

9. The treatment, storage, discharge, or disposal of hazardous materials;

10.  Automobile or motor vehicle service, washing, or repair shops, used parts,
and salvage yards;

11.  Junkyards;

12.  Dry cleaning or laundry businesses;

13. Land use which renders impervious more than 15 percent of a lot, except
as allowed by Section-6.0.3.3.b.7.

14.  Earth removal to within 4 feet of historical high groundwater unless
regarded to a higher level within 45 days, except for excavations for building
foundations or utility works;

15.  Storage of animal manure unless covered and contained in accordance
with US Soil Conservation Service specifications;

16.  Storage of commercial fertilizers and soil conditioners unless within a
structure designed to prevent escape of leachate and runoff.

b. The following uses are permitted by Special Permit, subject to the approval
of the Special Permit Granting Authority under such conditions as they may require
and also subject to section a. above, to be approved upon finding that the
proposal as plannedill not have adverse impact upon ground or surface water
quality within the Water Resource Protection District, and that safeguards will be
provided to adequately reduce risk of accidental water quality damage:

1. Except for singiéamily dwellings, on site sewage disposal systems having an
estimated sewage flow exceeding 60 gallons per day per 10,000square feet lot
area;

2. Regardless of lot size, any-site sewage disposal having more than15,000
gallons per day of sewage;

3. Any use having esite disposal of industrial waste, as determined under Title 5
of the State Environmental Code: 310 CMR 15.00;

4. The application of pesticides for hdomestic or neagricultural uses provided

that all necessary precautions shall be taken to prevent hazardous concentrations
of pesticides in the water and on the land within the Water Resource Protection
District as aesult of such application (Such precautions include, but are not limited
to, erosion control techniques, the control of runoff water or the use of pesticides
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having low solubility in water, the prevention of volatilization artep®sition of
pesticides and the lateral displacement, i.e. wind drift, of pesticides);

5. The application of fertilizers for n@mmestic or neagricultural uses provided
that such application shall be made in such a manner as to minimize adverse
impacts on surface and groundwater due to nutrient transport and deposition and
sedimentation;

6. Those commercial and industrial activities otherwise permitted, with a
documented procedure to prevent compaction and siltation, loss of recharge,
exfiltration for sewer pipes and contamination by oil, chemicals, nutrients, or the
generation of hazardousaste or storage of sludge and septage, except as
allowed under DEP Wellhead Regulations (310 CMR 22.21) etc.;

7. Rendering impervious more than 2500 square feet or fifteen percent of lot area
(whichever is greater) will require a plan for recharging storm water runoff such
that it will not degrade ground water quality. For nossidential uses, recharge
shall be bystorm water infiltration basins or similar system covered with natural
vegetation, and dry wells shall be used only where other methods are infeasible.
For all norresidential uses, all such basins and wells shall be preceded by oil,
grease, and sedimeftraps to facilitate removal of contamination. Any and all
recharge areas shall be permanently maintained in full working order by the
owner.

c.Boundary Lots. For the purpose of this Bylaw, any lot which has one third or
more of its total area falling within the Water Resource Protection District must
meet all the requirements of the Water Resource Protection District.

Site Plan Review

No building permit for the new construction, reconstruction, or relocation of any building
with a ground floor footprint of greater than or equal to 2,500 square feet, or any
change of use for any building or site, shall be given except in conformity sitéhplan
approval by the Planning Board. Required approval includes proposals for commercial,
industrial, office, multifamily dwelling, residential development, municipal, utility, and
recreational purposes.

Site PlanCriteria.

c. Drainage ControlAdequacy of methods for surface waters and ground water control.
This includes minimizing soil erosion both during and after construction. The siglicant
prove that the proposed project meets the minimum standards for state storm water
management as specified in the most current edition of the Storm water Management
Policy Handbook.

d. Existing VegetatiotMinimizing the area over which existing vegetation is to be
removed. Where tree removal is required, special attention shall be given to planting of
replacement trees and undergrowth.
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e. AmenitiesThe applicantds efforts to integrate
existing landscape through design features such as vegetative buffers, roadside plantings,
and the retention of open space and agricultural land.

Wetlands Overlay District

Purpose

The purpose of the wetlands district is to:

a. Protect the public health and safety of persons@uogerty against the hazards

of flood water inundation.

b. Preserve and maintain the water table and water recharge areas within the town
S0 as to preserve and protect potential water suppliepidtichealth and safety.

C. Protect the community from costs which may be incurred when unsuitable
development occurs in swamps, marshes, along water courses, or in areas subject to floods.
d. Conserve natural conditions, wildlife and open spaces for education, recreation
andthe generalwelfare of the public.

Wetland Use Regulations

a. Permitted Uses. The following uses are exempt from provisions ofiés éryd

the only ones permitted as a matter of right and only insofar as not otherwise prohibited
by other zoning bylaws and only insofar as these uses comply with provisions unde
Massachusetts General Law, Chapter 131, Section 40, and Title 5 of the Commonwealth
of Massachusetts Sanitary Code.

1. Conservation area for water, water supply, plants and wildlife and dams and
management shelters necessary for achieving this purpose.
2. Outdoor recreation including play and sporting areas, nature study, boating,

fishing and hunting (where legally permitted), footpaths and angaromercial
recreational use.

3. Forestry, raising divestock, agriculturagriculture, aquiculture, nurseries, truck
gardening, growing and harvesting of crops, fish and shellfish.

4, Maintenance and repair of existing structures, roadways and utilities.

5. Temporary nomesidential structures used in connection with fishing or growing,
harvesting, storage or sale of crops, fish and shellfish, raised on the premises.

6. Accessory uses such as flower and vegetable gardens, lawn, fences, flagpoles and
norrcommercial signs when and as permitted in the underlying district.

7. Dams, excavations, dredging, filling, or grading consistent with the purposes of this

section to create or maintain ponds, pools, or other changes in water courses for swimming,
fishing or other recreation uses, agricultural uses, aquiculture ugeteatcea, or drain
improvement, not otherwise prohibited.

8. Duck blinds, private boathouses and landings.

9. All existing noltommercial uses of land prior to the adoption of this bylaw and

within the jurisdiction of this bylaw may remain. be maintained, sold, and operated to its
fullest capacity by the owner provided that no action is taken to encroach turttiee

wetlands.

102

t

l



TOWN OESSENMAZARD MITIGATION PLAN
DRAFT 202dPDATE

10.  Dredging required to maintain existing marine operations, not otherwise
prohibited.

11. Dredging, enlarging or draining for mosquito or flood control authorized by public
agency.

b. Restrictions. Except as provided under this chapter, none of the following shall be
permitted in a wetland district:

1. Land fill or dumping.

2. Construction of buildings or other structures.

3. Dredging.

4. Permanent storage of materials or equipment.

Coverage

All provisions of the wetland district bylaw shall apply to land within the bank or
boundary of any stream, river, water course or any wetland shown on the wetlands map
of the Town of Essex.

Open SpacResidential Development

Purpose

1. The primary purposes for Open Space Resid
following:

a. Allow for greater flexibility and creativity in the design of residential
developments;

b. Encourage the permanent preservation of open space, agricultural land,

woodland, wildlife and rare species habitat, other natural resources and features,

including aquifers, water bodies, and wetlands, recreational, historical and archeological
resourcs, in a manner that is consistent with all current plans adopted by the Town of
Essex, including such plans as the Town of Essex Community Development Plan; Town of
Essex Watershed Protection Plan and Town of Essex Open Space and Recreation Plan;

C. Encourage a less sprawling, more efficient and compact form of development that
disturbs less open land and natural materials and conforms to existing topography and
natural features better than a conventional or grid subdivision;

d. Minimize the total amount of disturbance on the site;
e. Further the goals and policiesadif current plans adopted by the Town of Essex,
including such plans as Town of Essex Community Development Plan, Town of Essex

Watershed Protection Plan and Town of Essex Open Space and Recreation Plan; as
amended from time to time;
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f. Facilitate the construction and maintenance of housing, streets, utilities, and public
services in a more economic and efficient mawhehare in harmony with the
architectural heritage of the Town of Essex; and

Applicability
Land Area: The proponent of any proposed residential development that is on a parcel of
five (5) acres or more or on contiguous parcels totaling five (5) acres or more.

Sormwater Management Byland Regulation&ssexas a stormwatdsylaw and
regulaions. The purpose of this-layv is to regulate illicit connections and discharges to
the storm drain system.

Public Education on StormwatesTownDPW maintains a web page @ood
housekeeping practices astbrmwater managemefnequently asked questioas
https://www.essexma.org/highwagepartment/pages/stormwatemanagement

program

Flooding d ExistingSiteSpecificMitigation

1. Landing Road culv@ithe culvert has been inspected but the Town would like to
replacethe undersizedulvert andsidewalks to allow access to DPW garatgsis the
one of the Townds highest public safety issu

2. Apple Street Bridgénspected by MA DOT and minor repairs done; stream channel
cleared for fish passagdéJaintaining this bridge and culvert are key to keeping Apple
Street available as an emergency access route during storm and high coastal surge
events.

3Main Street/ Caus e wa ydCBusewdyghild@mpleteska n 6 s Be ac h
bridge may need to be replace by MA DOT in next 5 years; Causeway elevated only 8

inches during reconstruction due to business access issues; remains an ongoing climate
resilience issueélhis site is also noted as a Coastal Hazard concern.

5. Cul vert near F aStatelRauted 33/ HastesntAzedurspentéd ammdn
cleaned; remains a project for 2019 plan updatdéis site is also noted as a Coastal
Hazard concern.

6. Beaver Management Plan/Chebaccoddke Town developed and implemented a
beaver management plan to help mitigate flooding in residential areas.

7. Route 22 Culve& An undersized culvarear County Road wasplaced since the last
NHM plan update.
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Existing Wind Hazard Mitigation Measures

Massachusetts State Building @dde town enforces the Massachusetts State Building
Code whose provisions are generally adequate to protect against most wind damage.
The codeds pr ov i-effactvernsitigadion eneasuneeagaimsi torhadas o s t
given the extremely low probabilibf occurrence. If a tornado were to occur, the
potential for severe damages would be extremely high.

Treetrimming prograr The Town hires outside contractors on occasion to help with tree
maintenance. The electrical utility company National Grid does a full tree inspection of
its power line corridors every three years and takes down problem trees as needed.

Existing Winter Hazard Mitigation Measures

Roadway treatmer@§he Town treats its roads with calcium chloride to prevent icing and
snow buildup before and during winter storm conditions.

Catch basin CleanintheEsseXOPW clears snow from clogged catch basins to prevent
flooding

Snow disposalhe town conducts general snow removal operations with its own
equipment and hires outside contractors as heededMdseDOhandles snow removal
for portions of Route 133 in Essex.

Massachusetts State Building CdtdeTownenforces the Massachusetts State Building
Code, which contains regulations regarding snow loads on building roof©whhas
adopted the state building code.

Existing Brush Fire Hazard Mitigation Measures

Subdivisioreview The Fire Department is involved in reviewing subdivision plans from
conceptual design through occupancy to ensure that there is adequate access for fire
trucks and an adequate water supply.

Permits Required for Outdoor Burdifige Fire Department requires a wrigbemmit for
outdoor burning, which is permitted only between January 1 and April 30

Existing Geologic Hazard Mitigation Measures

Massachusetts State Building @ddes State Building Codepdated in 2010 containg

section on designing for earthquake loads (780 CMR 1612.0). Section 1612.1 states that

the purpose of these provisions is 0to minin
buildings and ncbuilding structures, to increase the expected performarttigludr
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occupancy structures as compared to ordinary structures, and to improve the capability of

essential facilities to function during and
state that due to the complexity of seismic design, the criteria preseatteaninimum
considered to be oprudent and economically |

code also states that absolute safety and prevention of damage, even in an earthquake
event with a reasonable probability of occurrence, cannotdhéesed economically for
most buildings.

Section 1612.2.5 sets up seismic hazard exposure groups and assigns all buildings to one
of these groups according to Table 1612.2.5. Group Il includes buildings which have a
substantial public hazard due to occupancy or use and Group Il are thosegbuildi

having essential facilities which are required for-pasthquake recovery, including fire,
rescue and police stations, emergency rooms, ggemerating facilities, and

communications facilities.

ExistingMultihazardsMitigation

Comprehensive Emergency Management Plan-BVEMRommunity in Massachusetts is
required to have a Comprehensive Emergency Management Plan. These plans address
mitigation, preparedness, response and recovery from a variety of natural ard man

made emergencies. These plans contain important informegarding flooding,

hurricanes, tornadoes, dam failures, earthquakes, and winter storms. Therefore, the CEMP
is a mitigation measure that is relevant to all of the hazards discussed in this plan. The
Townof Essed aurrent CEMP was updated in Z01

Enforcement of the State Building @olee Massachusetts State Building Code contains
many detailed regulations regarding wind loads, earthquake resistant design, flood
proofing and snow loads.

Participation in the regional emergency comnijits@ech is a member of the Cape Ann
EmergencPreparedness Committee

Natural Hazards Public Education

Essexds Emergency Management site maintains
and hurricane safety at:
https://www.essexma.org/firedepartment/pages/emergencpgreparedness
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Table39a: Existing Essex Mitigation Measures

Mitigation Measure

Description

S ENERESS

Changes since
2019 Plan?

Improvements
Needed?

FLOOD RELATED HAZARDS

A) National Flood Insurance |The town participates in the Effective Last update of FedergNew Preliminary FIRM m4
Program National Flood Insurance Progr Flood Insurance Ratghave been released but n|
and adopted the FIRM maps. Maps (FIRM) was yet adopted by FEMA;
There are 55 policies in force. T February of 2019. expected December 2024
town actively enforces floodplai or January 2025. After
regulations. adoption, tH
Floodplain Zoning will be
amended to reference the
new FIRM maps and the
stateds mode
bylaw.
B) Catch basin cleaning All streets and catch basins (27{Effective Discuss with DPW  |Materials need to go to ar|

are cleaned annually.

May need to be
modified to meet
MS4 permit

approved landfilld Lynn is
an approvedlandfill.

C) Drainage maintenance

Drainage infrastructure and
maintenance performed using N
Chapter 90 funds.

Effective
May need to be
modified to meet

Discuss with DPW

New MS4 Stormwater
Permit; Town-i&eeping up
with requirements with

MS4 permit assistance of third-party
engineer (Kevin McCue).
D) Subdivision Regulations Subdivision Rules for drainage |Effective None. None. No changes
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Description

Water Resource Protection Dist

2024PDATE

S ENERESS

Effective

Changes since
2019 Plan?

Improvements
Needed?

None.

May be beneficial to
change the boundary to
coincide wit
mapped Zone Il. The
original boundary was
drawn before the Town he
a mapped Zone II.
However, the other side ig
that the existindgpoundary
is even more conservative
than the mapped Zone I
and therefore provides a
margin of error.

F) Site Plan Review

Site Plan Review for stormwate
and erosion

Effective

May need to be
updated to meet
MS4 permit

None.

This will be updated, PB i
making changes to the Si
Plan Review (abutters
notice, notification in
newspaper), Town Admin
will make sure they pull in
MS4 during this update.

G) Wetlands protection

Local Wetlands Protection Byla

Effective

None.

TheTown does not have g
local wetlands bylaw. The
Conservation Commissiol
indefinitely postponed the
article at the 2023 Annual
Town Meeting. The
Commission is interested
trying again in the fall of
2023.
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Description

Open SpaceResidential
Developmentare allowed

2024PDATE

S ENERESS

Effective

Changes since
2019 Plan?

Improvements
Needed?

None.

No applicant has ever
proposed a development
under this section but the
developer for the Off Ess¢
Park Road proposed
development is looking at
it.

[) Stormwater management

Discharges to MS4 Bylaw

Effective

May need to be
updated to meet
MS4permit

None.

Likely going to need to
make some changes in th
spring of 2024 unless the
Town is able to have the
Board of Public Works
promulgate regulations (if
Town Meeting vote on a
revised bylaw is not
needed).

J) Community Preservation

Community Preservation Act
adopted in 2002

Effective

None. CPA
percentage was
increased to 1.5% bu
in 2016 (not since
2019).

None. (some people are
talking about repealing)

WIND RE

LATED HAZARDS

K) Tree trimming

Outside contract for tregimming
National Grid maintains trees
within its power line corridors

Effective

None.

None.
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Mitigation Measure Description Effectiveness Changes since Improvements
2019 Plan? Needed?

L) MA State Building Code The town enforces the MA Statq Effective for most | Town has abandonedNone.

Building Code situations the optional Stretch

Energy Code.
WINTER RELATED HAZARDS

M) Snow and ice control Standard snow operations with |Effective None. None.

calcium chloride.

BRUSHFIRE HAZARDS

N) Outdoor Burning Permits | The Fire Department requires a|Effective None. No changes, jyNone.

written permit for outdoor burnin how you apply for

permit.

O) Subdivision Review The Fire Department reviews al| Effective None. None. No changes

subdivision development plans

fire-related hazards.
P) Cape Ann Community Wildf| The Town has collaborated with Effective New, adopted since |None

Protection Plan (NEW) Gloucester, Manchestay-the- the previous Hazard
Sea, and Rockport to prepare a Mitigation Plan
regional wildfire protection plan
GEOLOGIC HAZARDS

Q) TheMassachusetts State | The Town enforces the Mass. S| Effective for most |None. None

Building Code

Building Code.

situations.
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Mitigation Measure Description Effectiveness Changes since Improvements
2019 Plan? Needed?
R) Evacuation Evacuation plans in the Effective for most |None. None.
Comprehensive Emergency situations.
Management Plan (CEMP)
MULTHHAZARDS
S) Comprehensive Emergency|Every community in Massachug Emphasis is on None. -Update of the CEMP is

Management Plan (CEMP)

IS required to have a
Comprehensive Emergency
Management Plan. These plan
address mitigation, preparednes
response and recovery from a
variety of natural and mamade
emergencies.

emergency respons

underway. The new CEM|
will be online.

-Suggest Fire and Police
review CEMP again.
-Town to meewith MEMA
on CEMP update.

T)Massachusetts State Buildin
Code

The Massachusetts State Buildi
Code contains many detailed
regulations regarding wind load
earthquake resistant design,
flood-proofing and snow loads.

Effective for new
construction and
reconstruction.

The Town had adoptg
the Stretch Energy
Code but has since
repealed its adoption

None. The Town is still
under MA building code,
even though it opted out ¢
stretch code at the last toy
meeting.

U) Participation in the Local
Emergency Planning Committd
(LEPC)

Essex has its own LEPC.

Provides a forum fo
cooperation on issu
related to natural
and manmade
disaster.

None.

-Consider meeting after th
new CEMP has been
completed.

-Annual review of CEMP
after it has been updated
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Mitigation Measure Description Effectiveness Changes since Improvements
2019 Plan? Needed?
V) Hazardnotifications to the |Town has Connect CTY, a form|Effective The Town moved to [None.
public Reverse 911 SwiftReach from Nort
Shore Emergency 91
Center; then in 2023
moved to RAVE (whe
community members
can sign up for
notifications)
W) Generators Police and Fire Stations share g Effective Police and Fire share|None.
fixed, natural gas generator. natural gas generator
New generators at Town Hall ar for new Public Safety
Senior Center. Elementary scha building, Wenbnline
now uses old generator from Hi in 2021.
School; Fire/Police and DPW al
have generators. The water
filtration plant has a fixed, diese
generator and all five sewer
pump stations have fixed, natur
gas generators
X) Development reviews Multi department review of all |Effective None. None.

developments

NEW MITIGATION SINCE 2019

Y) Study of Elevation éfpple
Street Roadbed at Southert
Avenue end

Flooding of causeway, which

MassDOT is NOT going to elev
further, has the Town resort to t
use of Apple Street (the only ot}

innTown route connecting both

Desired

The Town is presently
implementing its fourt
grant concerning this
project and will arrive
at final design and

The Town Meeting in

November is again going

consider the taking of
narrow, roadside
easements and small
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Mitigation Measure Description

halves of the Town). When the
tidal surge is large enough, App
Street floods too (about 800 lew
lying feet of roadway).

2024PDATE

S ENERESS

Changes since
2019 Plan?

Improvements
Needed?

permitting near the
end of 2023. If all
approvals are
obtained, the Town w|
go for State and
Federal funding to
implement the project

wetland replication area
easements on private lan(
that is otherwise tuseable
anyway. These property
interests are necessary fo
this project to proceed. A
10-foot box bridge and
road elevation require
grading easements, but T
voted down eminent
domainfor the easements,

Currently when the
causeway floods the Towi
positions Police and Fire
resources on either end o
the causeway. The plan ig
to focus on Apple Street
because it is the only othe
cut through around town i
the causeway floods.

Z) Mutual Aid Mutual Aid established between
multiple departments: Poli¢are,
Harbormaster, Shellfish, Board

Effective

Health, Municipal Light

None.

None.
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Local Capacity for Implementation

Under the Massachusett s sEgsexsautmorized to adépdb me Rul e
and from time to time amend a number of local bylaws and regulations that support the
townds capabilities to mitigate natur al haza
and Site Plan Review Regulations, Wetlands BylawshHRsgulations, Public Works

regulations, and local enforcement of the State Building Code. Local Bylaws may be
amended each year at the annual Toawmh Meeti ng
changes to most regulations simply require a public hearing and a vote of the authorized

board or commission, such as the Community Planning and Development Board or

Conservation Commission.

TheTownof Essexas recognized several existing mitigation measures that require
implementation dmprovements anldls the capacity within its local boards and
departments to address these. HssexXDepartment of Public Worksid Engineering
Departmentvill address the needs for catch basin cleaning, repairs and upgrades to
drainageinfrastructure. THe&lanning Boardill address the updates to the Master Plan

and implementation of the Zoning Ordinance, Floodplain District, and Subdivision Rules
and Regulations. Themservation Commission will oversee implementation of the
Wetlands Bylaw ath the Open Space Plan. TBepartment oPublic Works together

with thePlanning Boardnd Conservation Commission will coordinate implementation and
enforcement of the Stormwater Bylaw
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SECTION: MITIGATION MEASURES FROM THE 2018 P

Implementation Progress on the Previous Plan

At a meeting of th&sseXazard MitigationPlanningCommitteeT ownstaff reviewed the
mitigationmeasures identified in tl2919 EssexXdazard Mitigation Plaand determined
whether each measure had been implemented or deferred. Of those measures that had
been deferred, the committee evaluated whether the measure should be deleted or
carried forward into ttls Hazard Mitigation Pla2024 Update The team also considered

the option of retaining but modifying an existing mitigation measure to reflect changing
circumstances of a better understanding of the kind of mitigation needed to address a
vulnerability.The decision on whether to deJettain or modify each mitigatiomeasure

was based on thocalteand s assessment of the continued r
the measure and whether the deferral of action on the measure was due to the inability of
the Townto take action on the measutack of funding or other issu@ablexx

summarizes the status of mitigation measures.

As indicated on Tabk0 Essex made progress on implementiagymitigation measures
identified in the 209 Hazard Mitigation Plan. Sevenadcommended mitigation
measurefave been completed, includitg following:

Conpleted Mitigation Projects

A Lowlying portions of Conomo Point Road and Robbins Road: Entirety of Conomo Point
Seawall system has been replaced with a reinforced, concrete seawall. The two stone
piers that connect to the seawall have also been completely renovated.

A Assessment of Crane Beach, Essex River and Great Marsh areas/Conomo Point
conducted with Boston University to better understand the movement of sediment at the
mouth of the Essex River and throughout Essex Bay.

A Acquire land abuttinghe towrtransfer station on Apple Street to provide safer,
easier access to the transfer station. The Town acquired the property at 30 Apple
Street for this purpose.

A New Public Safety Building: add back up power generator: the buildingleci,
and it has its own generator.

A Forest Protection and Manageméfthe Town has joined with the other three Cape
Ann communities to write a Regional Community Wildfire Protection Plan.
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A Multifaceted Emergency Warning Systems and Supplies: The Town has improved its
masscommunication capabilities through its membership in the North Shore Regional
911 Center, which provides the Town with access to the RAVE notification system.

A Adaptation Plard Formally adopt the 2017 Great Marsh Plan: the plan has been
adopted by the Town.

A Community DatabaseCreate and maintain a database of vulnerable citizens. This
information is well understood via the interconnectedness of the Essex Fire Department,
the Essex Board of Health, and the Essex Council on Aging.

Other projects were partially completed, most notably:
Partially Conpleted Mitigation Projects

A Elevation of Apple Street Roadbed at Southern Avenue end: The Town is presently
implementing its fourth grant concerning this project and will arrive at final design

A Assess placement of cooling centers at schools, senior center and emergency shelters:
Senior Center has served as a cooling center during prolonged heat episodes and its
capacity has proved to be adequate. Other building do not appear to be necessary
in tre near future.

A Incorporate climate resilience/adaptation actions and policies into town Strategic and
Open Space Plan updates: This has been inc
The next revision of the Open Space Plan will include more on this topic.

A Climate Resiliency Municipal Outreach & Education Program: The most recent version
of the Townds Strategic Plan did provide a
Apple Street roadbed elevation MVP project incorporated much public outreach.

A Chebacco Lake Watershed Protection: Town has used two Legislative Earmarks to
better understand the dynamics of the Alewife Brook and how it affects Chebacco
Lake and its watershed.

Of the measures that were not completed, the Team decided to retain most in the 2024
plan update, and delete three drainage projects that were determmuedo be needed
as regular maintenance and cleants will address issues at those sites:

Not completedRetain in 2024 Plan Update

1 Landing Road Culvert at Alewife Brook

9 Flood proof critical sewer punggpation behindRichdale's/gas station
1 Main Street/Causeway/Bridggvo o d mands Beach
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Main Street/Causeway/Bridggvo o d mands Beach

Salt MarsHRestoration and Management

Coastal Resource Regulatory Issues

Determine which buildings may be most vulnerable to earthquake damage
Assess the vulnerability of roadways and utilities

Green Site Design

Promote Green Building and Cool Roof Designs

Promote Green Infrastructure, adopt Net Zero Water Use policies
Implement the Great Marsh resilience plan

=4 =4 =4 -8 4 8 5 -9 -2

Delete for 2024 Plan Update

1 Walnut Park Drainage

9 Culvert at Lufkin Creek

1 Crossing at Story Street/Western Ave

Finally the Hazard Mitigation Team reassessed the priority levels of several measures
from the 2019 plan, as follows:

Priority Charge

1 John Wise Avenué High to Low

1 Fire Hydrants at Conomo Point and SoutherrdAigh to Low
1 Apple Street water lind High to Low

Moving forward into the nexXive-year plan implementation period there will be more
opportunities to incorporate hazard mitigation intoTthe/n® decisiormakingprocesses.

The challenges tHewnfaces in implementing these measures are primarily due to limited
funding and available staff time. This plan should held tvenprioritize the best use of

its limited resources for enhanced mitigation of natural hazards.
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Table40- Mitigation Measures from the 208 Plan

Mitigation Measure

IeYIVA[ CURRENSTATUS
vloxieN=IETRY 1. Completed

2. Partially Completed
3. Not Completed

FLOODNG MITIGATION

2024 PLANUPDATE
1. Retain asis in the 2024 Plan
. Keep and Revise for 2024

2
3. Change Priority for 2024
4. Delete fromthe 2024 Plan

1) Apple Street Culvert near Southern Ave ar
Andrews Street Replace existing culvert
with a larger culvert and elevate section of
Apple Streetroadbedprior to where it
meets Southern Ave.

High

3. Not Completed Town Meeting has twice
failed to approve the taking of roadside
easements on abutting private property along
this 850foot section of roadway. The
easements are necessary in order to complet
the permitting process and to construct this
project. It isunlikely that this project will
proceed at any time in the near future, despit
the high prospect of 100% grant funding.

2.Keep and Revise in 2024 Plafihe
failures at Town Meeting do not
diminish the importance of this
project to hazard mitigation and the
priority should stay high.
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1A) Study of Elevation of Apple Street Roadbe
at Southern Avenue endtlooding of causeway
which DOT is NOT going to elevate further, hg
the Town resort to the use of Apple Street (the
only other irTown route connecting both halve
of the Town). When the tidal surge is large
enough, Apple Street floods too (about 800 fo
lying feet of roadway).
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Priority in
2019 Plan

CURRENSTATUS

1. Completed
2. Partially Completed
3. Not Completed

High

2.Partially Completed The Town is presently
implementing its fourth grant concerning this
project and will arrive at final design and
permitting near the end of 2023. If all
approvals are obtained, the Town will go for
State and Federal funding to implement the
project.

The Town Meeting in November is again goir
to consider the taking of narrow, roadside
easements and small wetland replication arei
easements on private land that is otherwise-(
useable anyway. These property interests an
necessary for this project torpceed. ¢ Box
bridge requires grading easemergbut TM
voted down eminent domain for the
easements.

Box Bridge will address tidal flooding and rive
flooding increases with storm/climate change

Police + Fire position resources on either eng
the causewayg current plan when the

causeway floodsThe plans to focus on Apple
Street because it is the only other cut through

around town if the causeway floods.

2024 PL ANUPDATE
1. Retain asis in the 2024 Plan
2. Keep and Revise for 2024

3. Change Priority for 2024
4. Delete fromthe 2024 Plan

2. Keep and Revise in 2024 Plan
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CURRENSTATUS
1. Completed

2. Partially Completed
3. Not Completed

Priority in
2019 Plan

2024 PL ANUPDATE
1. Retain asis in the 2024 Plan
2. Keep and Revise for 2024

3. Change Priority for 2024
4. Delete fromthe 2024 Plan

2) Landing Road Culvert at Alewife Brook | High Partially Completed the Town has purchaseg
Replaceundersized culvert and add 30 Apple Str_eet abut_ting the tran_sfer station 2. Keep and RevisePriority in new
sidewalks to strengthen and improve the property, which provides alternative access t¢ Plan should be Medium. Next step f
: ) . p
only access to DPW garage. the DPW site from Apple Street. The Landing this site is to build access road (see
Road culvert needs to be assessed, as does #29)
Apple Street culvert in order to provide two
access routes to the DPW site
3) State Route 133/ Eastern AvenudReplace | Medium 3. Not Completed This is a Mass DOT roadw.
SEAAGAY3T GARFE Odz @ and we do not expect much activity at this | 1. Retain in 2024 PlarRequires
Restaurant with larger culver{Castle Neck crossing until MA DOT is ready to make its o\ action by MassDOT, Town to
River) coastal resilience improvements along this | coordinate with the state.
regional transportation corridor.
4) Flood proof critical sewer pumpgtation Medium
behind Richdale's/gas statioon Main 3. Not Completedrhe tide came up at Richdal 1. Retain in 2024 PlaNeed to get
Street (from MVP) and double doors at the pump station are not| cost estimate from Weston &
watertight. Sampson Engineers.
5) Walnut Park DrainageReplace the existing)| Medium 3. Not Completed; The Town has determined
pipe and clean the entire drainaggstem that this project is not necessary to address
from Western Avenue to Martin St. drainage issues at this site. Regular cleanout| 4. Deletefrom the 2024 Plan.
and maintenance have been shown to be
sufficient.
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Mitigation Measure Selel AN CURRENSTATUS 2024 PLANUPDATE
2019 Plan [£% Completed 1. Retain asis in the 2024 Plan
2. Partially Completed 2. Keep and Revise for 2024
3. Not Completed 3. Change Priority for 2024
4. Delete fromthe 2024 Plan
6) Culvert at Lufkin CreekReplace culvert with Medium 3. Not Completed; The Town has determined
structure designed to pass higher flows an that this project is not necessary to address
meet the MA Stream Crossing standards. drainage issues at this site. Regular cleanout| 4. Deletefrom the 2024 Plan.
and maintenance have been shown to be
sufficient.
7) Crossing at Story Street/Western Ave Medium 3. Not Completed; The Town has determined
Replace culvert which will pass higher flow that this project is not necessary to address
and meet the MA Stream Crossing standa drainage issues at this site. Regular cleanout| 4. Deletefrom the 2024 Plan.
and maintenance have been shown to be
sufficient.
COASTAL HAZARDS MITIGATION
8) Main Street/Causeway/Bridge High 3. Not Completed The Commonwealth
2 2 2 RY | y Qéiong T8érmCeiseway continues to favor leaving this stretch of Stat
was elevated only minimally during state Highway alone until the businesses that flank
reconstruction due to business access andg the roadway make their own decisions about
adjacent private property elevation issues. either elevating their own premises or leaving .
J P Propery the properties. MA DOT will not be making a 1. Retain in 2024 Plan
improvements here in the near future, as
evidenced by the 5§ear bridge replacement
project that was just completed at the SAME
elevation as the old bridge.
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9) Main Street/Causeway/Bridge
222RYlyQa .Sk OK
Short term actions to 2030
Createa livevideo feed showing the
Causeway so residents and travelers can
onlineandseeinreal A YS A F A
flooded/impassable.
Track and monitor flow beneath Causeway
Convene Essex Causewayrking group

TOWN OESSENMAZARD MITIGATION PLAN
DRAFT 202dPDATE

Priority in
2019 Plan

CURRENSTATUS

1. Completed
2. Partially Completed
3. Not Completed

High

3. Not Completed The Town had been
working hard on the Apple Street roadbed
elevation project but that does not appear to
be feasible due to the inability to take roadsid
easements. As such, the action items in this
Mitigation Measure will take on increasing
importana in the coming years.

2024 PLANUPDATE
1. Retain asis in the 2024 Plan
. Keep and Revise for 2024

2
3. Change Priority for 2024
4. Delete fromthe 2024 Plan

1. Retain in 2024 Plan
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10)Lowlying portions of Conomo Point Road
and Robbins Road Tidal and storm
driven flooding; floodedoadblockshomes,
emergency access, and impacts boat
launches, commercial clamming access af
recreation areas.

Short term actions to 203@
Replace entirety of Conomo Point Seawall
System.
Createan earlywarning system to alert
residents when the road is likely to be
flooded or is flooded.
Regularly evaluate evacuation plans,
ensuring enough notice will be given prior
the road becomingmpassable
Monitor flood frequency and depth to help
with future road planning efforts
Require any redesign to take sea level rise
and increased storm surge into
consideration.
Consider hybrid living shoreline near
Clammers Beach to stabilize the shoreline
and reduce wave energy

Ensure that londerm data for flooding and
asStkr tS@St NRasS Aa A
Conomo Point planning and management
strategies.

High

2. Partially completed Entirety of Conomo
Point Seawall system has been replaced with
reinforced, concrete seawall. The two stone
piers that connect to the seawall have also
been completely renovated. All other action
items remain valid and should be brought
forward.

2.Keep and Revise:Update that the
seawall and stone piers are done.
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Mitigation Measure Selel AN CURRENSTATUS 2024 PLANUPDATE

2019 Plan % Completed 1. Retain asis in the 2024 Plan
2. Partially Completed . Keep and Revise for 2024
3. Not Completed

2
3. Change Priority for 2024
4. Delete fromthe 2024 Plan

11)81 Eastern Ave to 97 Eastern Avé:lood Medium
map shows road within 100yr flood plain.
Would be highly vulnerable to 6' of sea lev,
rise.

Short term actions to 2030:

Regularly monitoscouring to ensure road

stability.

Regularly remove debris caught in the 3. Not Completed This seems to be a

culvert to ensure maximum flow. duplication of Item 3, above, which indicates | 4. Delete here and combine this witl
Update 2005 study of the restriction, that this matter is up to the Commonwealth, | #3.

focusing on impact to the marsh and not the Town.

flooding relative to updated inundation
modeling data. Study should evaluate
whether upgraded culvert would affect
neighborhoods upstream.

* Re-evaluate flood hazard based on
updated modeling and sea level rise
estimates.
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12) Salt Marsh Restoration and Managemeqt
Multiple strategies are underway and shol
be continued and enhanced to restore and
protect the Essex salt marsh.

TOWN OESSENMAZARD MITIGATION PLAN
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Priority in
2019 Plan

CURRENSTATUS

1. Completed
2. Partially Completed
3. Not Completed

High

3. Not Completed While the Town has
proposed many innovative solutions, MA DER
permitting requirements still keep most of
them off of the table. New strategies can be
advanced in the future once the
Commonwealth allows for expanded project
piloting.

MA DEP has recently developed some
preliminary guidance for runneling (draining
excessive water in pools and pannes on the
marsh as well as ditch remediation technique
(mosquitoditch filling, etc.) to help toimprove
poor drainage issues causing the salt marsh
fail as aresult of sea level rise. Their guidance
based on work that TTOR, MAS, and
USF&W&avebeen doing in recent years and
will make it easier in the future for the Town t
work with environmental organizations to
address tidal flow concerns in and on the salt
marsh

2024 PL ANUPDATE
1. Retain asis in the 2024 Plan
2. Keep and Revise for 2024

3. Change Priority for 2024
4. Delete fromthe 2024 Plan

1. Retain in 2024 Plan
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Mitigation Measure SfelAli CURRENSTATUS 2024 PLANUPDATE
plokeB=ETsY 1 Completed 1. Retain asis in the 2024 Plan
2. Partially Completed 2. Keep and Revise for 2024
3. Not Completed 3. Change Priority for 2024

4. Delete fromthe 2024 Plan

13)Crane Beach, Essex River and Great Mars
areas/Conomo PoingWork with partners
to study and better understand the
movement of sediment at the mouth of the
Essex River and throughout Essex Bay.
This includes analyses of channel and cre

hydrology, marsh platform elevation 1.Completed- Boston University studies have
changes and response to sea level rise, been completed and the Town now has the | 4. Delete- Completed
marsh bank stability, and the erosion of thg necessary understanding. This supports #12.

protective tip of Crane Beach (which has
begun to allow tidal and storm energy to
adversely affect the Conomo Point Seawa
system.

14) Coastal Resource Regulatory IssugBhe
Town should work with the state and local
and regional partners to review regulationg
and policies that may impede or slow

ecological protection and restoration of _ 1. Retain in 2024 Plarcombine with
marshes, beaches and dunes. 3. Not completed- See item 12, above. #12
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Mitigation Measure Selel AN CURRENSTATUS 2024 PLANUPDATE

2019 Plan % Completed 1. Retain asis in the 2024 Plan
2. Partially Completed . Keep and Revise for 2024
3. Not Completed

2
3. Change Priority for 2024
4. Delete fromthe 2024 Plan

WINTER HAZARDS MITIGATION

15)Island RoadAccess and snow removal. High

2. Partiallycompleted- The culvert has been

replaced; issue with rocks falling down 1. Retain in 2024 Plan

16)New Public Safety Buildingidd back up High

power generator 1.Completed Building is in place and it hag

; 4. Delete- Completed
its own generator.

BRUSHFIRE MITIGATION

17)John Wise AvenueExtend water lines on | Low
Route 133/John Wise Avenue further to th
Ipswich town line, installing at least five

more new fire hydrants along the water lin 3. Not completed 3. Change priority to Low
18)Install fire hydrants at Conomo Point and | High
along Southern Avenueyart of townwide
capital project to replace water lines and .
pitar pro) P 3. Not completed 3. Change priority to Low

install hydrants.

127



Mitigation Measure

19)Apple St- Loop the Apple Street water ling
to back feed South Essex water lines and
hydrants; part of townAwide capital project
to replace water lines and install hydrants.

TOWN OESSENMAZARD MITIGATION PLAN

High

DRAFT 202dPDATE

IeYIVA[ CURRENSTATUS
2019 Plan ES&LyldEc

2. Partially Completed
3. Not Completed

3. Not completed-. [Ask DPW Superintendent
for an update here]

2024 PLANUPDATE
1. Retain asis in the 2024 Plan
. Keep and Revise for 2024

2
3. Change Priority for 2024
4. Delete fromthe 2024 Plan

3. Change priority to Low

EARTHQUAKE MITIGATION

20)Determine which buildings may be most
vulnerable to earthquake damagand
conduct a structural assessment if needed

Low

3. Not completed-

1. Retain in 2024 Plan

21)Assess the vulnerability of roadways and
utilitie s in high liquefactiosusceptibility
areas.

Low

3. Not completed-

1. Retain in 2024 Plan

EXTREME TEMPERATURE MITIGATION

22) GreenSite Desigro increase tree
plantings near buildings, increase the
percentage of trees used in parking areas,
and along public ways. Promote Green
Infrastructure, adopt Net Zero Water Use
policies and regulations

Medium

3. Not completed-

1. Retain in 2024 Plan
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Mitigation Measure Priority in
2019 Plan

CURRENSTATUS
1. Completed

2. Partially Completed
3. Not Completed

23)Promote Green Building and Cool Roof | Low
designs

3. Not completed-

2024 PL ANUPDATE
1. Retain asis in the 2024 Plan
2. Keep and Revise for 2024

3. Change Priority for 2024
4. Delete fromthe 2024 Plan

1. Retain in 2024 Plan

24)Assess placement of cooling centers at | Low
schools, senior center and emergency
shelters.

2. Partially Completed Senior Center has
served as a cooling center during prolonged
heat episodes and its capacity has proved to
adequate. Other buildindoesnot appear to
be necessary in the near future.

2. Revise Completed at Senior
Center

DROUGHMITIGATION

25)Promote Green Infrastructure, adopt Net
Zero Water Use policieand regulations,
use drought tolerant landscaping and site
design measures.

Low

3. Not completed-

1. Retain in 2024 Plan

CLIMATE RESILIENCE/ADAPTATION

26)Adaptation Plang Formally adopt the 2017 | High
Great Marsh Plan and develop a process §
structure for implementation.

3. Not Completed See item 3 above.

1. Retain in 2024 Plan, move to #3

27)Incorporate climate resilience/adaptation | Medium
actionsand policies into town Strategic ang
OpenSoaceplansupdates.

2. Partially Completed This has been
AYO2NLIER2NF SR Ayid2 (K
The Town does not have a Master Plan. The
next revision of the Open Space Plan will
includemore on this topic.

2.Revisdo incorporate into next
Open Space Plan
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Mitigation Measure

Priority in

CURRENSTATUS

2024 PLANUPDATE

2019 Plan [£% Completed 1. Retain asis in t_he 2024 Plan
2. Partially Completed 2. Keep and Revise for 2024
3. Not Completed 3. Change Priority for 2024
4. Delete fromthe 2024 Plan
28)Forest Protection and ManagememtTown | Medium . -
)committees and staff shouldgworkmvf/ith locd 2. Partially Completed The Town has joined
and regional nororofit partners to better ) with the other three Cape Ann communities t{ 2.Reviseo implement the Cape Ann
unders%and the ?r)npactli of climate change write a Regional Community Wildfire Community Wildfire Protection Plan
on the forested areas of the town. Protection Plan
29)Acquire land abutting town transfer station| Low 2.Reviseto indicate that a road need
on Apple Streeto provide safer, easier 3. The Town now owns 30 Apple Street to be built from Apple Street, across
access to the transfer station. the property at 30 Apple Street, and
(see #2) . .
into the transfer station and move tg
#2.
30)Multi -faceted Emergency Warning Systen High 1. Completed The Town has improved its
and Supplieg; development of a masscommunication capabilities through its
comprehensive system of communicationg membership in the North Shore Regional 911 4. Delete- Completed
and provisions/services for the public in Center, which provides the Town with access
times of emergency the RAVE notification system.
: — — Sian .
31)CE::JIITc?ﬁoieslrlclazr:?r/nl\guewglgzl ;:]l:jtreach & 9 2. Partially CompletedThe most recent
AYLE SYSyd | LINEINI Y OSNEA2Yy 2% UKS €25YQ .
FLILINEF OK 8RR 68 (KS additional focus on this topic and the recent | 1. Retain in 2024 Plan
Planning Committee and other municipal Apple Street roadbed elevation MVP project
committees and boards incorporated much public outreach.
32)Community Database Create and maintain High 1. Completed-. Thisinformation is well
a database of vulnerable citizens. understood via the interconnectedness of the
Essex Fire Department, the Essex Board of | 4. Delete- Completed
Health, and the Essex Council on Aging.
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33)Chebacco Lake Watershed ProtectiQifhe
municipality should work with partners to
prioritize the protection of the Chebacco
Lake ecosystem, including preservation of
wildlife habitat and protection of water
supplies.

TOWN OESSENMAZARD MITIGATION PLAN
DRAFT 202dPDATE

IeYIVA[ CURRENSTATUS

1. Completed
2019 Plan 2. Partially Completed

3. Not Completed

Medium

2. Partially Completed The Town has used
two Legislative Earmarks to better understan
the dynamics of the Alewife Brook and how it
affects Chebacco Lake and its watershed.

2024 PLANUPDATE

1. Retain asis in the 2024 Plan

2. Keep and Revise for 2024

3. Change Priority for 2024

4. Delete fromthe 2024 Plan

2. Keep and Revige include a study
of removing the beaver dam(s) that
have reduced the outflow from
Chebacco Lake and reduced the ley
of Alewife Brook. According to a
long-term lake resident and historicg
photos, the lake level is several feet
higher than it was 5000 years ago
because of the beaver dams
restricting the outlet. Previous
efforts to remedy this situation have
been rejected because it would
require use of an excavator?
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SECTION 7: HAZARD MITIGATION STRATEGY

What is Hazard Mitigation?

Hazard mitigation means to permanently reduce or alleviate the losses of life, injuries and
property resulting from natural hazards through {tergn strategies. These letggm

strategies include planning, policy changes, education programs, infrasprgjaats

and other activities. FEMA currently has three mitigation grant proguwaitdsig Resilient
Infrastructure and Communities (BRI Hazards Mitigation Grant Program (HGMP),

and the Flood Mitigation Assistance (FMA) program. The thrdeelmkgrovide

additional information on these programs.

https://www.fema.gov/grants/mitigation/buildingesilientinfrastructur&eommunities
https://www.fema.gov/hazaremitigationgrantprogram
https://www.fema.gov/floodmitigationassistancgrantprogram

Hazard Mitigation Measures can generally be sorted into the following groups:

1 Prevention: Government administrative or regulatory actions or processes that
influence the way land and buildings are developed and built. These actions also
include public activities to reduce hazard losses. Examples include planning and
zoning, building codesapital improvement programs, open space preservation,
and stormwater management regulations.

1 Property ProtectionActions that involve the modification of existing buildings or
infrastructure to protect them from a hazard or removal from the hazard area.
Examples include acquisition, elevation, relocation, structural retrofits, flood
proofing, storm shutters, arthter resistant glass.

1 Public Education & AwarenessActions to inform and educate citizens, elected
officials, and property owners about the potential risks from hazards and potential
ways to mitigate them. Such actions include outreach projects, real estate
disclosure, hazard information centers, anolobelge and adult education
programs.

1 Natural Resource Protectiomctions that, in addition to minimizing hadasses,
also preserve or restore the functions of natural systems. These actions include
sediment and erosion control, stream corridor restoration, watershed management,
forest and vegetation management, and wetland restoration and preservation.

9 Structural ProjectsActions that involve the construction of structures to reduce the
impact of a hazard. Such structures include storm water controls (e.g., culverts),
floodwalls, seawalls, retaining walls, and safe rooms.

1 Emergency Services ProtectioActions that will protect emergency services
before, during, and immediately after an occurrence. Examples of these actions
include protection of warning system capability, protection of critical facilities, and

protection of emergency response infradtire.
(SourceFEMA Local Muliazard Mitigation Planni@uidance
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Reqional and InteiCommunity Considerations

Some hazard mitigation issues are strictly local. The problem originates primarily within
the municipality and can be solved at the municipal level. Other issues are inter
community and require cooperation between two or more municipalities. There is a third
level of mitigation which is regional and may involve a state, regional or federatpge

or three or more municipalities.

Reqgional Partners

In the densely developed communities of the study area, mitigating natural hazards,
particularly flooding, is more than a local issue. The drainage systems that serve these
communities are a complex system of storm drains, roadway drainage structures, pump
stations and other facilities owned and operated by a wide array of agencies including
but not limited to th€ity of Gloucester, Cape Ann Transportation Authdxibytheast
Massachusetts Mosquito Control BahedDepartment of Conservation and Recreation
(DCR), the Massachusetts Water Resources Authority (MMdRAg, Massachusetts
Department of Transportation (MA DOMe planning, construction, operations and
maintenance of these structures are integral to the flood hazard mitigation efforts of
communities. These agencies must be considered the communities regional partners in
hazard mitigation. These agencies algerate under the same constraints as communities
do, including budgetary and staffing ctr@nts and numerous competing priorities. In the
sections that follow, the plan includes recommendations for activities to be undertaken by
these other agencies. Implementation of these recommendations will require that all
parties work together to devagb solutions.

According to members of the Essaxdtd MitigationTeam, théown is not currently
experiencing any significant regional natural hazard problems with its neighboring
communities. The Town has worked closely with the neighboring Town of Ipswich in recent
years to solidify protection of the Great Marsh, which ehelnesa part of, and to

communicate on issues of climate resilience and adapEssax also collaborated with

the other Cape Ann communities of Gloucester, ManelesherSea, and Rockpordt

prepare the Cape Ann Community Fire Protection Plan, described in Section 4 above.

New Development and Infrastructure

As part of the process of developing recommendations for new mitigation measures for
this plan update, the Town considered the issues related to new development,
redevelopment, and infrastructure needs in order limit future risks. Taking into
consideratin the Zoning and Baw changes adopted in recent years, the Wetlands Act
enforced by the Conservation CommisghierStormwater Management bylaw enforced for

new development, the Subdivision Rules and Regulations enforced for new development, and
the Open Space and Recreation Pl#me town determined that existing regulatory

measures are taking good advantage of local Home Rule land use regulatory authority to
minimize natural hazard impacts of development. Priorities for the future include updating
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the Open Space and Recreationl&n, updating the Floodplain regulations to be consistent
with changes to the Flood I nsurance Rate Map
Municipal Vulnerability Preparedness 2.0 program.

Overvi ew o fMitigahoa Stritegywn 6 s

The Essex Local Hazard Mitigation Planning Team identified a number of mitigation
measures that would serve to reduce the Town
with a focus on flooding and coastal floodifige Town has a goal apgradingthe

Apple Street and Landing Roadlverts an@levating a section of the street to assure
access during high water events. These improvements are sagcah$o protecting

Apple Street as an emergency evacuation altérnativeaccess routacross the Town

during and after severe storm events when Main Street/SR 133 is often fltoidetie

only alternative route when Main Street is closed. Although previous attempts to advance
the Apple Street improvements have not garnered the necessary support in the Town, for
the purposes of this fiweear Hazard Mitigation Plan, this mitigatimeasure is still seen

as a high priority for long term protection, and it will most likely continue to be pursued in
future years. The Town would also likartprowe access téthe DPW garage, considered
one of the To wn 0Sncethe graveossplanshe Toevh purchased akeys
parcel at xx Apple Street which could allow a new access road to be developed from
Apple Steet. Recent plans for the site are considering a new Elementary School, and the
access road would be integratedarthat site plan as it moves forward.

Informed by the 201%Gr eat Mar sh Adaptation Plan and the
Vulnerability Preparedness (MVP) study, coastal hazards mitiggdteynfor building

climate resilience and adaptatiodince the 2019 plan the Towasaddresgd seawall

safety at Conomo Poiratnd the Town seeksflood proof a key Main Street sewage

pump station located in a former salt marsh area that now floods during stormawents,

will continue efforts to study, manage and restore its salt marsh resources, work with
partners to understand the movement of sediment and erosion issues in the Essex River and
Conomo Point in an effort to better preserve them as climate adaptation resources, review
and update current regulations that may be impeding ecological protection an

restoration of marshes, beaches and durResent changes in MA Dept. of Environmental
Protection guidelines may provide more flexibility for the Town and partners to pilot
innovative salt marsh protection measures.

Though reconstructed by MA DOT in 2012, the Main Street Causeway was raised only

minimally and still experiences significant flooding during winter storm eventRo8tace

133 is the principalransportation corridor and tHmiusiness center for Essex, the Town

sees this as a significant climate resilience challenge. To help addrassttt@gylanned

mitigation measure along Rt. 183anupgrade oft he t i dall culvers adjac
Restaurant on Eastern Ave./SR 133.

The Town would also like to extend new water lines along Conomo Point and Southern
Avenue as well as complete an intennection with Gloucester water system to back feed
South Essex water line and hydrants. This is part of a new $15 million dolldr capita
planning progranadopted by the Town.
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Overall, the Townd hazard mitigation stratedg
will be an ongoing process as our understanding of natural hazards and the steps that can

be taken to mitigate their damages changes over time. Global climate caadge

variety of other regional and | ocal factors
officials will need to work together across municipal lines and with state and federal

agencies to address these changes.

This Hazard Mitigation Strategy 1is intended
actions that will improve its resilience to natural hazards. The plan has been incorporated

into the Townds Strategic Pl amdplangahd i t wi | | b
policies, such as the Open Space and Recreation Plan, due for an update in 2024, the

Capital Investment Plan, and the Municipal Vulnerability Preparedness 2.0, also expected

in 2024.

Process for Setting Priorities for Mitigation Measures

The last step idevelopingEssed mitigationstrategy is to assign a level of priority to

each mitigation measure so as to guide the focus dfaivéd Ismitedresources towards

those actions with the greatest potential benefit. At this stage in the process, the Local

Hazard Mitigation Planning Team had limited access to detailed analyses of the cost and

benefits of any given mitigation measure, so prioritimatidoased on the local team

member sd understanding of enrdiasapproxijmateand pot en
sense of the costs associated with pursuing any given mitigation measure.

Priority setting was based on local knowledge of the hazard areas, including impacts of
hazard events, the extent of the area impacted, and the relation of a given mitigation
measure to th& o wgoals In addition, the local Hazard Mitigation Planning Team also
took into consideration factors such as the number of homes and businesses affected,
whether or not road closures occurred and what impact closures had on delivery of
emergency servicesa@the local economy, anticipated project gostetherany
environmental constraints existed, and whethérdiewould be able to justify the costs
relative to the anticipated benefit§he prioritization criteria are summarized below:
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Estimated Benefits

High Action will result in a significant reduction of hazard risk to people an
property from ahazard event

Medium | Action will likely result in a moderate reduction of hazard risk to peop
and/or property from a hazard event

Low Action will result in a low reduction of hazard risk to people and/or
property from a hazard event

Estimated Costs

High Estimated costs greater than $100,000
Medium | Estimated cosbetween 940,000 to $100,000
Low Estimateadosts lesthan $10,000 and/or staff time

Overall Priority

High Action very likely to have political and puldigpport and necessary
maintenance can occur following the project, and the costs seem
reasonable considering likely benefits from the measure

Medium | Action may have political and public support and necessary mainteng
has potential to occur following the project

Low Not clear if action has political and public support and not certain thai
necessary maintenance can occur following the project

Table4dlbel ow demonstrates the prioritization of
measures. For each mitigation measure, the geographic extent of the potential benefiting

area is identifiedasan estimate of the overall benefit and cost of the measures. The

benefits, costs, and overall priority were evaluated in terms of:

Table41- Mitigation Measure Prioritization

Geographic Estimated Estimated
Coverage Benefit Cost

Mitigation Action

Priority

Flood Hazard Mitigation

1) Apple Street Culvert | South Essex High High High
near Southern Ave and
Andrews Street

2) Study of Elevation of | South Essex High High High
Apple Street Roadbed
at Southern Avenue en

3) Landing Roa@pple SouthEssex High High Medium
Street-Provide Access
to the DPW Garage
and Transfer Station
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Table41- Mitigation Measure Prioritization

Geographic Estimated Estimated
Coverage Benefit Cost

Mitigation Action

Priority

4) State Route 133/ Eastern Essex | Medium High Medium
Eastern Avenue
Replace existing tidal
culvert.

5) Flood proof critical Main Street. High Medium Medium
sewer pump station
behind Richdale's

Coastal Hazards Mitigation

6) MainStreet/ Downtown High High High
Causeway/Bridge
Woodmanos |

7) Main Street/ Downtown High Low Medium
Causeway/Bridge

Wo o d ma n 6Short
term actions to 2030

8) Lowlying portions of | Conomo Point High Medium Medium
Conomo Point Road ar
Robbins RoadShort
term actions to 2030

9) PilotSalt Marsh All Towawide High High High
Restoration and impacted salt
Management marsh areas

Winter Storms Mitigation
10) Enhanced tree trimming Northern Essex | Medium Medium Medium

Brushfire Mitigation

11) JohnWise Avenue
Extend water lines on
Route 133/John Wise Route 133/John Medium High Low
Wise Ave.
Avenue

12) Install fire hydrants at

4 Conomo
Conomo Point and : . .
along Southern Avenug PO'Rt\//‘:gﬂéhem Medium High Low
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Table41- Mitigation Measure Prioritization

Mitigation Action

Geographic

Estimated
Benefit

Estimated
Cost

Priority

13) Apple St.- Loop the
Apple Street water line
to back feed South
Essex water lines

Coverage

South Essex

High

High

Low

Earthquake Mitigation

14) Determine which
buildings may be most
vulnerable to
earthquake damage

TownWide

Medium

Low

Low

15) Assess the vulnerability
of roadways and
utilities in high
liquefaction
susceptibility areas.

Localized

Low

Low

Low

Extreme Temperature Mitigation

16) Green Site Design to
increase tree plantings
near buildings, increast
the percentage of trees
used in parking areas,
and along public ways.

TownWide

Medium

Medium

Medium

17) Promote Green Buildin|
and Cool Roof designs

TownWide

Medium

Low

Low

18) Assess placement of
cooling centers at
schools, senior center
and emergency shelter|

Townrwide

Medium

Low

Low

Drought Mitigation

19) Promote Green
Infrastructure, adopt
Net Zero Water Use
policies and regulationg

TownWide

Medium

Medium

Medium

Invasive Species

20) Pepperweed mitigation

Great Marsh

Medium

Medium

Medium

138




TOWN OESSENMAZARD MITIGATION PLAN
DRAFT 202dPDATE

Table41- Mitigation Measure Prioritization

Geographic Estimated Estimated
Coverage Benefit Cost
Climate Resilience/Adaptation

Mitigation Action

Priority

21) Implement the Great Townwide High Low High
Marsh Adaptation Plan

22) Incorporate climate
resilience/adaptation
actions and policies inty
townstrategic, open TownRWide High Medium Medium
space, and master plar
update

23) Forest Protection and
Managemend
Implement the Cape

Ann Community Wildfir TownWide Medium High Medium
Protection Plan

24) Climate Resiliency TowRwide High Low High
Municipal Outreach &
Education Program

25) Chebacco Lake TowRwide High Low Medium

Watershed Protectiod
prioritize the protection
of the Chebacco Lake
ecosystem

Introduction to Potential Mitigation Measurdsable(Table42)

Description of thiitigation Measuré The description of each mitigation measure is
brief and cost information is given only if cost data were already available from the
community. The cost daggpresents point in time and would need to be adjusted for
inflation and for any changes or refinements in the design of a particular mitigation
measure.

Priorityd As described above and summarized in T&8lethe designation of high,
medium, or low priority was dogensideng potential benefits and estimated project
costsas well as other factors in the STAPLEE analysis

Implementation Responsibi@ityhe designation of implementation responsibility was done
based on a general knowledge of what each municipal department is responsible for. Itis
likely that most mitigation measures will require that several departments work together
and assigning aff is the sole responsibility of the governing body of each community.
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Time Framé The time frame was based on a combination of the priority for that

measure, the complexity of the measure and whether or not the measure is conceptual, in
design, or already designed and awaiting funding. Because the time frame for this plan is
five years, the timing for all mitigation measures has been kept within this framework. The
identification of a likely time frame is not meant to constrain a community from taking
advantage of funding opportunities as they arise.

Potential Funding Sour@¥his column attempts to identify the most likely sources of
funding for a specific measure. The information on potential funding sources in this table is
preliminary and varies depending on a number of factors. These factors include whether
or not a migation measure has been studied, evaluated or designed, or if it is still in the
conceptual stages. MEMA and DCR assisted MAPC in reviewing the potential eligibility
for hazard mitigation funding. Each grant program and agdae specific eligibility
requirements that would need to be taken into consideration. In most instances, the
measure will require a number of different funding sources. ldentification of a potential
funding source in this table does not guarantee that grwill be eligiblefor or

selected for funding. Upon adoption of this plan, the ke@shresponsible for its
implementation should begin to explore the funding sources in more detalil.

Abbreviations Used in Table42

FEMA Mitigation Grants includes:
FMA = Flood Mitigation Assistance Program.
HMGP = Hazard Mitigation Grant Program.
BRIG= BuildingResilient Infrastructure and Communities
ACOE = Army Corps of Engineers.
DHS/EOPS = Department of Homeland Security/Emergency Operations
DEP (SRF) = Department of Environmental Protection (State Revolving Fund)
USDA = United States Departmen®gjriculture
MA DOT = Massachusetts Department of Transportation
DCR = MA Department of Conservation and Recreation
CIP= Capital Improvement Plan
MVP= MA Municipal Vulnerability Preparedness Program
NCRF= National Coastal Resilience Fund
MA CRG= MA Coastal Resilience Grants
CRMAG= MA Dept. of Environmental Restoration Culvert Replacement Municij
Assistance Grant
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Table42- RecommendedMitigation Measures

Mitigation Measure Priority Lead Agency Time Frame Estimated Cost Potential Funding
Sources

FLOODING
1) Apple Street Culvert near Southern Ave and High | Public Works Long High Essex Capital Investme
Andrews StreetReplace existing culvert with a Term Estimated at $1 | Plan/FEMA/DER Culvel
larger culvert and elevate section of Apple Streg 2024-2029 | million for design| Replacement Municipal
roadbed prior to where it meets Southern Ave. and construction| Assistance Grant/
MVP grant/NCRF
2) Study of Elevation of Apple Street Roadbed at High | Public Works Long High Essex Capital Investme
Southern Avenue end: Term $4 million Plan/FEMA BRIC
2024-2029 grant/MVP grant

Flooding of causeway, which DOT is NOT going
elevate further, has the Town resort to the use o
Apple Street (the only other ifiown route

connecting both halves of the Town). When the
tidal surge is large enough, Apple Street floods 1
(about 800 lowying feet of roadway).
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Mitigation Measure Potential Funding

Sources

3) Landing Road/Apple Stredi provide access to Medium | Public Works Long High Essex Capital Investme
the DPW Garage and Transfer Station from Apg Term $130K for Plan/FEMA BRIC
StreetThe Town purchased 30 Apple Street, wh 2024-2029 assessment grant/DER Culvert
could provide access via an access road throug bridges and Replacement Municipal
the property. The Town is also planning an > $1 million for | Assistance Grant /MVP
Elementary School on the 30 Apple Street design and grant/NCRF
property. What remains is to assess both the A construction

Street and the Landing Roaddgés because eacl
is essential to having two access paths in the fu
The Town hopes to do the assessments as part
the school feasibility study. Tiw access road
will either be incorporated into the plan for a ney
school, if a decision is made to move the school
address from Story Street to Apple Street OR th
road will be constructed on a staatbne basis if
the school address is not changing

4) State Route 133/ Eastern AvenudReplace Medium| MA DOT Long High MA DOT/Private
existing tidal cul ver | Term >$1 million business funding
Restaurant with larger culvert at Castle Neck Rij 2024-2029

This is a Mass DOT roadway, requires action by
MassDOT, Town to coordinate with the state.
Short term actions to 2030:

Encourage local businesses to assess their
elevation and consequential flooding risks; and
consider mitigation actions they can take to
reduce vulnerability.
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Potential Funding
Sources

Town Notices site.

5) Flood proof critical sewer pump station behind | Medium | PublicWorks Long Medium Essex Capital Investme
Richdale/gas statioron Main StreetDouble doors Term $50,000 Plan/Town Bond/FEMA
at the pump station are not watertight. Next stef] 2024-2029 BRIC grant/MVP grant/
iS to get cost estimate from Weston & Sampson NCRF
Engineers.

COASTAL HAZARDS

6) Main Street/ Causeway/:| High | MADOT Long High MA DOT
Causeway elevated only minimally during Term Estimated at $50
reconstruction due to business access and adja| 2024-2029 million
private property elevation issues.

7) Main Street/ Caus e wBepch| Medium| Town Short Low Essex Staff Timea
Short term actions to 2030 Administrator term Staff Time
Use social media to notify the public of road /Conservation 2024- 2025
closures. Create content that can be posted on Commission/
several Town social media platforms, including t Chamber of
Town Clerk, Fire Dept., Police Dept, and the Esj Commerce
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Priority

8) Low-lying portions of Conomo Point Road, Medium | Public Works/ Long
Robbins Road, and Island RoadTidal and storm Conservation Term
driven flooding. Floodetbadblocksoff homes, Commission/ 2024-2029
emergency access, and impacts boat launches, Fire/Police

commercial clamming access and recreation are
Short term actions to 2030:
*Createan earlywarning system to alert resident
when the road is likely to be flooded or is floode:
*Regularly evaluate evacuation plans, ensuring
enough notice will be given prior to the road
becoming impassible.

*Monitor flood frequency and depth to help with
future road planning efforts

*Require any redesign to take sea level rise and
increased storm surge into consideration.
*Consider hybrid living shoreline near Clammers
Beach to stabilize shoreline / reduce wave ener
*Ensure that loatgrm data for flooding and sea
l evel ri se is incorpol
planning and management strategies.

Medium
$50,000

Potential Funding
Sources

Essex Capital Investme

Plan/TowrBond/FEMA
BRIC grant/MVP grant/
NCRF
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Mitigation Measure Priority Lead Agency Time Frame Estimated Cost Potential Funding
Sources

9) Pilot Salt Marsh Restoration and Management High | Public Works/ Long High MVP Grant/MA Coastal
strategiesd Multiple strategies should be piloted Conservation Term >$100,000 Resilience Grants/NCRI
restore and protect the Essex salt markbe. Town Commission/ 2024-2029
should work with the state and local and regiong Planning Board/
partners to review regulations that may impede | ProjectPartners

slow ecological protection and restoration of
marshes, beaches and duré. DEP has recently
developed preliminary guidance for runneling
(draining excessive water in pools and pannes ¢
the marsh) to improve poor drainage causing thi
salt marsh to fail due to sea level rise. The
guidance will make it easier to work with
envirmmental organizations to address tidal flow
concerns in the salt marsh

WINTER & WIND HAZARDS

10) Enhanced tree trimmingtncrease funding for Medium | Town of Essex Long Medium Town General Fund,
enhanced tree trimming to mitigate wind and DPW Term <$100,000 Public Works Dept.
winter hazards causing power outages. 2024-2029

BRUSHFIRES

11) John Wise Avenue Extend watetines on Route Low | Public Works Medium High Essex Capital Investme
133/John Wise Avenue further to the Ipswich toy Term Part of towawide | Plan/Town Bond/FEMA
line, installing at least five more new fire hydran 2025-2026 | $15 million dollar | BRIC grant
along the water line. capital spending

project to upgrade
all water lines
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Priority Lead Agency Time Frame Estimated Cost Potential Funding
Sources

12) Install fire hydrants at Conomo Point and along Low | Public Works Medium High Essex Capital Investme
Southern Avenuepart of townwide capital Term Part of towawide | Plan/Town Bond/FEMA
project to replace water lines and install hydrant| 2025-2026 | $15 million dollar | BRIC grant

capital spending
project to upgrade
all water lines

13) Apple Street Water LineLoop the Apple Street Low | Public Works Long High Essex Capital Investme
water line to back feed South Essex water lines Term Part of towawide | Plan/Town Bond/FEMA
hydrants; part of towawide capital project to 2024-2029 | $15 million dollar | BRIC grant

replace water lines and install hydrants.

capital spending
project to upgrade
all water lines

EARTHQUAKE MITIGATION

14) Determine which buildings may be most Low | Public Works Long Low Staff time/Town Genera
vulnerable to earthquake damageand conduct a Term Estimated cost leg Fund, Public Worl3ept.
structural assessment if needed. 2024-2029 than $10,000

and/or staff time

15) Assess the vulnerability of roadways and utilite | Low | Public Works/ Long Low Staff time/Town Genera

in high liquefaction susceptibility areas. HMPT Term < $10,000 Fund, Public Works Dey
2024-2029 | and/or Staff Time
EXTREMEEMPERATURES

16) GreenSite Desigrto increase tree plantings near] Medium| Planning Medium Medium Staff time/Essex
buildings, increase the percentage of trees usec Board/DPW Term $25,000 General Fund, Planning
parking areas, and along public ways. Promote 2025-2026 Board and DPW

Green Infrastructure, adopt Net Zero Water Use
policies and regulations
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Mitigation Measure

Priority

Lead Agency Time Frame Estimated Cost Potential Funding
Sources

17) Promote Green Building and Cool Roof designs| Low | Building/ Medium Low Staff time/Essex
Provide design guidelines for new developnaet Planning Board Term Estimated cost le§ General Operating
redevelopmento incorporate Green Building 2025-2026 than $10,000 | Budget, Planning Board
design and measures such as Cool Roofs and/or staff time

18) Assess placement of cooling centers at schools| Low | Fire/HMPT Long Low Staff time/Essex
and emergency sheltersSenior Center has Term Estimated cost le§ General Fund, Fire
served as a cooling center during prolonged 2027-2029 than $10,000 | Dept/HMPT
heat episodes and its capacity has proved to be and/or staff time
adequate. Other buildings do not appear to be
necessary in the near future.

DROUGHT

19) Promote Green Infrastructure, adopt Net Zero Low | Planning Board Medium Low Staff time/Essex
Water Use policieand regulations, use drought Term Estimated cost leg General Fund, Planning
tolerant landscaping and site design measures. 2025-2026 than $5,000 per | Board

year staff time
INVASIVE SPECIES

20) Pepperweed mitigationimplement perennial Medium | Conservation Long Medium us F_ish and Wildlife

Pepperweed control program. Commission Term <$100,000 Service/MVP Grants
2024-2029
CLIMATE RESILIENCE/ADAPTATION

21) Implement the Great Marsh PlahThe adaptation High | Board of Long Low Staff time/Town Genera
plan was adopted by the Town since the previol Selectmen Term Estimated cost leg Fund, Board of
Hazard Mitigation Plan. The Town should contin 2024-2029 than $10,000 Selectmen
to implement the plan. and/or staff time
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Mitigation Measure

Priority

Potential Funding

Sources

municipal committees and boarfise most recent
Strategic Plan did provide additional focus on th
topic and the recent Apple Street roadbed
elevation MVP project incorporated much public
outreach.

22) Incorporate climate resilience/adaptation actiony Medium | Planning Long Medium Staff time/EEAPlanning
and policiesi nt o t he Townds Board/Board of Term $50,000 Grant/MAPC Technical
Recreation Plan and Capital Investment Flais. Selectmen/Cong 2024-2029 Assistance Program
has been incorporated into the Strategic Plan ar ervation
the next revision of the Open Space Plan will Commission
include more on this topic.

23) Forest Protection and Managemeditown Medium | Conservation Long High MVP Grant/MA Coastal
committees and staff shoudgplement the Cape Commission/ Term >$100,000 Resilience Grants/

Ann Community Wildfire Protection Plavork with Planning Board | 2024-2029 NCRF/FEMA BRIC grar
local and regional neprofit partners to better

understand the impacts of climate change on thi

forested areas of the town.

24) Climate Resiliency Municipal Outreach & High | Strategic Long Low Staff time/Town Genera
Education Progrand Develop and implement a Planning Term $5,000 per year | Fund, Planning and
program using a oOotop | Committee/ 2024-2029 Conservation
Townds Strategic Pl an HMPT
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Mitigation Measure Potential Funding

Sources

25) Chebacco Lake Watersh&dotectiond The Town | Medium| Conservation Long Low Town General Fund,
should work with partners to prioritize the Commission/ Term $5,000 per year | Planning and
protection of the Chebacco Lake ecosystem, Planning Board | 2024-2029 and Staff Time | Conservation/Staff time

including preservation of wildlife habitat and
protection of water suppliehis should include a
study of removing the beaver dam(s) that have
reduced the outflow from Chebacco Lake and
reduced the level of Alewife Brodkhe Town has
used three LegislatiEarmarks to better
understand the dynamics of the Alewife Brook g
how it affects Chebacco Lake and its watershed
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SECTION: PLAN ADOPTION AND MAINTENANCE

Plan Adoption

TheEsseMazard Mitigation Pla2024 Update was adopted by th&oard of Selectmen
onApril 26, 2018 See Appendix D for documentatidime plan was approved by FEMA
on [ADD DATE] for a fiweear period that will expire on [ADD DATE].

Plan Maintenance

MAPC worked with thessexazard Mitigation Planning Team to prepare this phdter

approval of the plan by FEMAis group will meet caregularbasis at least annually,

to function as the Hazard Mitigatideam withthe Town Administratalesignated as the

coordinator. Additional members could be added to the local implemerttdiofrom

businesses, nprofits and institution§heTownwill encourageublic participation during

the next Byear planning cycleAs updatesand a review of the plarare conducted by

theHazard Mitigation Implementation Tedhese will be placed ontiieowd s web si t e,
and any meetings dhe HazardMitigation Implementation Team willfgblicly noticed

in accordance withownand state open meeting laws.

Implementationand EvaluationSchedule

Mid-TermSurvey on Progre33 he coordinator of the Hazard Mitigation Team will
prepare and distribute a survey in yetlireeof the plan. The survey will be distributed to
all of the local implementation group members and other interested local stakeholders.
The survey will poll the members on any changes or revisions to the plan that may be
needed, progress and accomplishmént implementation, and any new hazards or
problem areas that have been identified.

This information will be used to prepare a report or addendum to the local hazard

mitigationplai n or der to evaluate its effectivenes:
identify areas that need to be updated in the next plahe Hazard Mitigation

Implementation Teamoordinated by th®irectorof Public Workswill have primary

responsibility for tracking progress and updating the plan.

Begqin toprepare for the next Plan Update Given the lead time needed to secure
funding and conduct the planning proctesHazard Mitigation Implementation Team

will begin to prepare for an update of the plan year threeThe team will use the
information from th#&id-Term progresseview to identify the needs and priorities for the
plan updateand seek funding for the plan update process. Potential sources of funding
may include FEMA Piesaster Mitigation grants and the Hazard Mitigation Grant
Pragram. Both grant programs can pay for 75% of a planning project, with a 25% local
cost share required.

Prepare and Adopt an Updated Local Hazard Mitigation ldhE MAG6s appr oval of
plan is valid for five years, by which time an updated plan must be approved by FEMA in
order to maintainthdow® s approved plan status and i1Its e
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grants. Once the resources have been secured to update thetiaHazard Mitigation
Implementation Team may decide to undertake the update themselves, contract with the
Metropolitan Area Planning Council to update the plamreranother consultant.

However the Hazard Mitigation Implementation Team decides to update the plan, the
group will need to review the current FEMA hazard mitigation plan guidelines for any
changes. ThesseXazard Mitigation Platupdatewill be forwarded to MEMA and DCR

for review and to FEMA for approval.

Integration of the Plans with Other Planning Initiatives

This Hazard Mitigation Strategy 1is intended
actions that will improve its resilience to natural hazardpréleusplan was

i ncorporated into t bhsuplaed plamdl beSricorppretedgi ¢ P11 an
into other related plans and policies, such as the Open Space and Recreation Plan, the

Capital Investment Plan, and the Municipal Vulnerability Preparedness 2.0

Upon approval of the&essexazard Mitigation Pla2024 Update by FEMA, the Local

Hazard Mitigation Tearnoordinatomwill provide all interested parties and implementing

departments with a copy of the plan and will initiate a discussion regarding how the plan

can be integrated i nt o Thdphahwildbe eaewddarewint 6 s ongdg
discussed with the following departments during the first six (6) months following plan

adoption. During updates ofangwnd e par t ment 6 s pl ans or pol i ci
of this mitigation strategy will be incorporated.

1 FireDepartment 1 Planning Boavd’lanning and
1 Emergency Management Community Development

1 PoliceDepartment 1 Conservatio@ommission
 Public Work®epartment I Parks and Recreation

1 Engineering 1 PublicHealth

1 Building

Other groups that will be coordinated with include large institutions, Chambers of

Commerce, land conservation organizations and watershed groups. Thelpddss be

posted on a communityds website with the cav
the plan for sensitive information that would be inappropriate for public posting. The

posting of the plan on a web site will include a mechanism f@nciéedback such as an

e-mail address to send comments

The Hazard Mitigation Plawhich incorporates risk assessment and mitigation actions on
climate change from the 2017 Great Mar sh Ada
Workshopwill be integrated into otheFownplans and policies as they are updated and

renewed, including thepen Space PlariTown Zoning and Subdivision Control

RegulationsStrategic PlanComprehensive Emergency Management Plan, and Capital

Investment Program.
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SECTIONO: REFERENCES

Town of Essdsssexcomprehensive Emergency Managemer2@@n

Town of Esseommunity Resilience Building Workshop Municipal Vulnerability
Preparedness Program Summary of Firlings2018

Town ofEssex, General Bylaws

Town of Essex, Zoning Bylaw

Town of Essex Strategic R1aA15 d 2020

Town of Essex Subdivision Regulations

Town of Essex Municipal Vulnerability Preparedness Program, 2019

Town of Essex Open Space and Recreation Plan, 2007

BlueHills Observatory

Environment America Research and Policy Center, When It Raing It Pours
Global Warming and the Increase in Extreme Precipitation, July 2012

FEMA, Disaster Declarations for States and Counties, 2023

FEMA, Flood Insurance Study, Plymouth County, 2016

FEMA Flood Insurance Rate Map&gsexCounty, MA, 2012

FEMA, HAZU@H, 2023

FEMA, Local Mitigation Planning Policy Guide, 2022

Great Marsh Coastal Adaptation Plan 2017

Massachusetts Climate Change Assessment, 2022

MA Geographic Information SystevicConnell Land Use Statistics

MA Office of Coastal Zone Management, Sea Level Rise: Understanding and Applying

Trends and Future Scenarios for Analysis and Planning, December 2013.

MA Office of Dam Safety, Inventory of Massachusetts Dams

Massachusetts State Hazard Mitigation and Climate Adaptation Plan, 2018, 2023

Massachusetts State Hazard Mitigation Plan, 2013

Metropolitan Area Planning Council, GIS Lab, Regional Plans and Data.

New England Seismic Network, BoStollege Weston Observatory

NOAA Centers for Environmental Information

Northeast States Emergency Consortium

Tornado History Project

US Census, 2020, American Community Survey

USDA Forest Service, Wildfire Risk to Communities

USGS, National Water Information System,

U.S. Global Change Research Program, Fourth National Climate Assessment, 2018
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APPENCIX A: HAZARD MAPPING

The MAPC GIS (Geographic Information Systems) Lab produced a series of maps for each

community. Some of the data came from the Northeast States Emergency Consortium

(NESEC). More information on NESEC can be folitio: @vww.serve.com/NESEC/

Due to the various sources for the data and varying levelsaniracy, the identification

of an area as being in one of the hazard categories must be considered as a general

classification that should always be supplemented with more local knowledge.

The map series consisteight maps as described beloWhe maps in this appendix are

necesarily reduced scale versions for general reference.

Map 1. Population Density

Map 2. Potential Development

Map 3. Flood Zones

Map 4. Earthquakes and Landslides

Map 5. Hurricanes and Tornadoes
Map 6. AverageSnowfall
Map 7. Composite Natural Hazards

Map 8. Hazard Areas

Map 9 Extreme Heat

Map 10 | Sea Level Rise

Map 11 | Wildfires

Map 1: Population Densityhis map uses the US Census block data for 2020 and shows
population density as the numbermpeafople per acre in seven categories with 60 or more

people per acre representing the highest density areas.

Map 1b: Environmental Jusdiddis map shows Environmental Justice (EJ) populations using
2020 data. EJ designations from the State include English isolation, income, and minority

residents.

Map 2:LandUs8Thi s map shows | and
Cover/Land Uselataset.

coverlaand

Map 3: Flood Zon@&3 he map of flood zones used the FEMA NFIP Flood Zones for

Middlesex County as its source. For more information, refer to the FEMA Map Service

Center websitéttp://www.msc.fema.govThe definitions of the flood zones are
described in detail on this site as well. The flood zone map for each community also shows
critical infrastructure and municipally owned and protected open space.

Map3b: Flood Clai@d his map shows flood insurance and disaster claim records from
March 2010. The March 29, 2010 federal disaster declaration associated with severe

rainfall and flooding triggered the launch of the Federal Emergency Management
Agency0s ( FE MKtanse Prograndthroughdvhich residergial property
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owners, businesses, and institutions without flood insurance were eligible to apply for relief
to pay for storrrelated expenditures and repairs. Across the seven counties, over 27,000
individual claims were approved for nearly $59 million in disastestasse, while
reimbursements to state and local governments totaled $25 million. In the MAPC region,
18,400 claims were approved for $30 million dollars in disaster assistance.

Map 4: Earthquakes and Landslides (Regidhil)map depicts landslide risk and

recorded earthquake epicenters in the community and surrounding Téganformation

came from NESEC. For most communities, there was no data for earthquakes because only
the epicenters of an earthquake are mapped.

The landslide information shows areas with either a low susceptibility or a moderate
susceptibility to landslides based on mapping of geological formations. This mapping is
highly general in nature. For more information on how landslide susceptibility was
mapped, refer tohttp:/pubs.usgs.gov/pp/p1183/pp1183.html.

Map 5: Hurricanes and Tornadoes (Re@idiag) map shows the spatial characteristics of
several different meteorological properties and past events in the community and
surrounding region. The map includes the storm tracks for both hurricanes and tropical
storms. This information must be viewedntext. A storm track only shows where the eye

of the storm passed through. In most cases, the effects of the wind and rain from these
storms were felt in other communities even if the track was not withonthaunity. This

map also shows the location of tornadoes with a classification as to the level of damages.
What appears on the map varies by community since not all communities experience the
same wingrelated events.These maps also show the 4@@&r wind speed and areas

that could be inundated by storm surge during a hurricane, if any.

Map 6: Average Snowfall (Regionalhis map shows the average snowfall in the
community and the surrounding region.

Map 7: Composite Natural Hazards (Regidra$) map shows four categories of
composite natural hazards for areas of existing developmEmd. hazards included in this
map are 100year wind speeds of 110 mph or higher, low and moderate landslide risk,
FEMA Q3 flood zones (100 year and 500 year) amatricane surge inundation areas.
Areas with only one hazard were considered to be low hazard areaslerate areas
have two hazards presenHigh hazard areas have three hazards present and severe
hazard areas have four hazards present.

Map 8: Local Hazard AréaBor each community, locally identified hazard areas are
overlaid on an aerial photograph/ The critical infrastructure sites and planned
development areas are also shown. The source of the aerial photograph is Mass GIS.

Map 9: Extreme HedMA P C6s St at ewi de Land Surface Tempe
created by combining estimates of surface temperature from days in 2018, 2019, and

2020 where the daily air temperature maximum exceeded 70 degrees Fahrenheit. The
Statewi de LST Itanddpects thedSRodighess IpSe indexdaredsan each

Regional Planning Agency (RPA) region. The data was generated by identifying pixels

whose LST index values are equal to or greater than 95% of LST index values in the
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region, and then delineating cohesive regions where pixels meet this criterion as polygons.
Map 9 represents the OHot Spotsod relative to
Nati onal Land 2@6 0enrtree@anbpg datas e 8 s

Map 10:Sea Level Rise

Map 11: Wildfire3 This map shows wildfire risk to the community using USDA data.
Wildfire risk is classified as very low, low, moderate, high, and very high.
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Environmental Justice
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Map 2:
Land Use
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Map 2: Land Use

Sites
®  Critical Infrastructure Water Bodies
% RepetitivelossSites Rail
Eﬂ Development Areas
@ Stations
* See detals
feeRmmante —— Commuter Rail

“+—++ Trains

Land

I High Density All Roads

- Medium Density o
Residential =
Low Density — U.S. Highway
Non-Residential State Route
Developed Streets

- Industrial
- Transportation

. Undeveloped

The information depicted on this map ks for planning purposes oaly.
It & not adequate for legal boundary definttion, regulatory
Interpectation, of paroet level anatyses.
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