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1.0 INTRODUCTION

In 2017, the Massachusetts Executive Office of Energy and Environmental Affairs (EEA) initiated the

NL (ot T W Commonweal thds Municipal Vul nerab
(4 oo ‘ W‘W e grant program to help communities plan for and take action

toward becoming more resilient to thetinpacts of climate change.

The program provides Planning Grants to assist municipalities in

preparing for the impacts of climate change through participation

in a community climate vulnerability workshop and development

of a climate change action plan. Comnunities that complete the

pl anning grant program receive 0a
designation, are then eligible for MVP Action Grants, and achieve
increased standing in other state grant programgFigure 1) MVP

Action Grants fund the implementation of priority climate change adaptation actions that have been
described in the minBROlS theCitybfiLynrytreughNhe Bconprhi@Development

& Industrial Corporationof Lynn (EDIC/Lynn)received an MVP Planning Grant to follow the Community
Resilience Building (CRB) Workshop Guidance, developed by The Nature Conservancy. Tlgsant has

enabled Lynnto consider the impacts of climate changeand plan for resilience.

Municipal Participation

. MVP Designation (as of 11/1/18)
FY18-19 Participants

@ Regional Partnerships

Figure 1. Massachusetts Communities Participating in the MVP Program

Wesfon’;fr IMpPSson
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1.1 Environmental Risk inLynn

The City of Lynnis already experienced the effects of climate
change. Including increases in precipitation intensity and
frequency, sea level, and temperatures. More extreme &
precipitation eventsare causing severe dcal flooding in Lynn In
the aftermath of past storms, main roads have been inundated 3
and residents have been left without power foseveral days. A |
storm on August 12, 2018 dumpedeight inches of rainin Lynn £
over a period of a few hours. Flooding made portions of the

_Lynnway, and Bostonf Marion and C(_Jmmercial stre_ets_ were Figure2. Boston re in nn’ VA,
impassable at the height of the flooding. Areas of significant Source: The Boston Globe, 2017
standing wateralso occurred onBennett, Ford, MunroeStreetand

River Street (https://www.itemlive.com/2018/08/12/flaskflood-submerges-parts-of-lynn/). This storm
caused flooding damage to residences and businesses, interrupted power supply, and caused several
people to be stranded and in need of rescue by local emergency respoders. A month later,remnants of
Hurricane Florencebrought another two inches of rainfall,causing the Lynnway to close In addition to
flooding, these extreme precipitation events affect water quality through the discharge of stormwater and
combined sewer overflows.

An estimated four miles of Lynnds <coastline is di
shoreline is semiprotected by natural structures including coastal dunes and beaches, and by manmade
structures. Eleven bulkheadéeawalls and revetments ranging in condition from good to poor, provide
significant protection against coastal surge and sea level rise to Lynn roadways and propertiedong 2.7

miles of the coastline (ttps://www.mass.gov/files/documents/2016/08/pa/marbleheadrevere.pdi).

Flooding here is often due to tidal impactsand the drainage system does not function at high tides.

Relative sea level in Massachusettancreased more than nine inches (2.79 millimeters or 0.11 inches
annually) between 1921 and 2006 (MA Coastal Zone Management, 2013Elimate change projections
indicate that by 2100, selai Keelvyed taa rtihsee Bboys t1o.n5 ttiod
high as 9.7 feet (NEQ\SC, 2018) and the threat of flooding in Lynn are predicted to intensify with climate

change.

Lynn, along with the entire wrtheastern Lhited States has also been experiendng the effects of
temperature increases.Since 1970, annualaverage temperatures in this region have increased by° F.
Globally, the five warmest years on record occurred in the past five yesu(2014-2018) and 18 of the 19
hottest years haveoccurred since 2001 (https://climate.nasa.gov/news/2841/2018fourth-warmestyear-
in-continued-warmming-trend-according-to-nasa-noaa/). This poses significant health risks to vulnerable
populations who are susceptible tq or are not able to find relief fromheat.

Sections 7.5and 7.6 of this report, Works Cited and AdditionalResources, respectively, presentmore
information on climate change projections and adaptation plans in Massachusettand Lynn.

1.2 Ongoing Planning Efforts and Land Use in Lynn

Located in southern Essex County10 miles northeast of Boston the City of Lynnis bordered by Nahant
to the south, Swampscott to the east, Salem to the northeast, Peabody to the north, Lynnfield to the
northwest, Saugus to the west and Revere to the southeasThe Cityhas a total area of 13.5 square
miles, of which 10.8 square miles is land and 2.7 square miles is water. Lynn ifdjacent to
Massachusetts Bay and the Atlantic Ocean. The&ity is in the Saugus Riverwatershed, with tributaries

Weston O
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that include Strawberry Brook, where significant flooding occurs during heavy rainfall. There are two
beaches in Lynn- Lynn Beach and King's Beach- which lie along Nahant Bay.

The City of Lym 6 s | ais primauilg made up of residential development, forestand commercial/
industrial development(Figure 3). The forested area comprisesoverorn hi rd of t héeclubdést yds a
Lynn Woods Reservationa 2,200-acre urban forest designed byFrederick Law Olmsted

Urban Public
Wetlands 4%

6.8%

1.8%

Saltwater Beac
3.8%
Water
5.6%

Residential
41.9%

Commercial/Industrial
16.6%

Figure3. Land Use in Lynn. Source: MassGIS

As Lynn faces a range of environmental risks the adaptation strategies it implements will need to

considertheCityp s varying | andbea@getgdedbeaohs.forest, and
will be impacted differently bycoastal riverine and stormwateflooding, extreme temperatures, andwvind,
and will require localizeds ol uti ons. Considering the full scope o

a comprehensive set of strategies to prepare for extreme events and mitigate their impagct

The Northern Strand CommunityTrail (Figures 4 and 5), a 12-mile bicycle path and walking trail
connects the cities of Everett, Malden, Revere, Saugus, and Lynn along the former Boston & Maine
Railroad's Saugus Branch Railroad which

operated from 1853 t0 1958. L eadi ng t*‘”‘ F
waterfront, bhe pathway conneds ® ' ' ‘i| Rl
neighborhoods, linking residents to business -~ W ! "_‘
districts and, in general, economic and lifestyle | o
benefits for people in five communities. Sections | :
of the trail in Everett, Malden, Saugus and Reveref# =
were opened between 2012 and 2015.With a [
commitment of $1.5 million in February 2018 | aias
from the Commonwealth, the final segment 2
through Lynn of the $12 million trail was §
scheduled has been designed and is expected
to be constructed by 2020.

The City is also revising its Waterfront Master Figure4. Completed Portion ofNorthern Strand in Malden

PI?—”- Lynnds water 3(_)@+Oanre Sité (source: http:/www.cityofmalden.org/content/northerstrand-
(Figures 6 and 7) where a mixed use of community-traikdesign-work-apri- 11-earlymay)

Weston @ Sampson
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residential, commercial, industy,
and open space land uses is
saucus | il ) planned. The plan hiilds off $90
N & million in redevelopment at the
former Beacon Chevrolet that will
mstryanon \ "B result in 322 new apartments.
: \ Currently, the site is occupied by
large retailers around 25% of the
site is either is undeveloped or
parking lots.

Buil ding of f 2007 h e Ci
Waterfront MasterPlan, the ongoing
Waterfront Open Space Master
Plan, and recent or planned
: development, the revised Waterfront
Source: htt '//ww'\j\igcl:treosf.rng?dr:ehneg; S/(troanrlgn?/%rgnr?lg:grznaicommunit trail Master Planwill create a regulatory
ouree: P ydesign_wc;rk_%priHl_earlymay Y framework that enables the
implementation of these previous
planning efforts. It willsteer private development towards fulfillingyoals for open space, public access,
and improved infrastructure The revised Waterfront Master Plan will help to implement the @als of the

2007 Waterfront Master Plapwhich are:

Maximize the success and impact ofactivities and planning efforts alreadyunderway

Create a mixeduse district thatprovides public access to the waterfrontand works for housing,

retail,

commercial, and industrial uses

Connect the

downtown and

surrounding

neighborhoods

to the waterfront

area

i Clean up and
develop areas
that have been
seriously
underutilized

1 Identify options

to buffer

conflicting uses

so they can

comfortably

function in close

proximity

T
T

=a =

CITY OF REVERE

Figure6. City of Lynn Waterfront Zone
https://lynnwaterfrontopenspacemasterplan.wordpress.com/context/

Wes’ron@Sompson
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The revised Waterfront MasterPlan will also help to implement the gals of the WaterfrontOpen Space
Master Plan

i Establish a cohesivevision for connected openspaces S
al ong Waterrond s By 2 ;
Safeguard public accessto and along the waterfront
Provide open space design guidelines for future :
development along the waterfront in order toensure | ‘
open spaces are appealing and accessible to all
members of the public

91 Plan for climate resiliencyin all developments

T
T

The Waterfront Master Plarwill help the City dentify and solicit
sources of publicinvestmentfor implementation of the planand
will serve to update the2010 Lynn MunicipalHarbor Plan

Figure7. City of Lynn Waterfront Envisionec

Wi t h p l ans for develo pment Source:https://lynnwaterfrontopenspacemast In L
waterfront and an intercommunity pathway leading to the rplan files.wordpess.com/2018/06/public-

waterfront, the City of Lynn understands how critical it is to meeting-3-presentationslides-

incorporate climate change resiliency measures into its planningthus ensuring that a revitalized
waterfront remains intact and vibrant. To protect

waterfront and to protect public health and safety, measurs such as changing the topography of the

landscape & raising it to provide flood protection in some areaswhile designing other areas, such as

parks, to temporarily convert to flood storage areaselevating buildings and their utilities and installing

green infrastructurew i | | need to be incorporated into the Ci
although this MVP Planning Project precedes the final plans for the waterfront development, its open

space, and the community trail, it is critical that the gority actions that are developed through the MVP
Project support the Cityds vision for a thriving w

1.3 Demographics inLynn

The rainstorm on August 122018 left 600 people temporarily without power and 10 @ople who needed
to be rescued by local emergency responders [ittps://www.itemlive.com/2018/08/12/flaskflood-
submerges-parts-of-lynn/). The needs of vulnerable populations should be carefully considered when
planning for environmental risk. Vulnerable populations can include the elderlghildren, the infirmed,
residents with language barriers, residents with special needshe homeless, undocumented residents,
and residents with low or moderate income 2010 Census data for theCity of Lynn shows that of the 92,
463 residents of Lynnapproximately 22,674 are children and 27.2% ofthese children live in poverty. Of
the 10,424 residents who are age 65 or older9.8% live in poverty(American Community Survey ACS),
2017).

Other demographic information for the City of Lynn is summarized below:

Population
1 90,329residents were recorded by the 2010 Census (U.S. Census Burea2010)

1 92,463 residents were estimated in 2017 (ACS, 2017)
1 95,931 residents are projected by 2030 etropolitan Area Planning Counci[MAPC], 2016)

WesTonO'
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Age
1 24.5% of residents are under age 194ACS, 2017)
1 11.3% of residents are 65 or older (ACS, 2017)

Education
1 79.2% of residents have a high school diploma (U.S. Census, 2023017)
T 19.6% of residents have a ba@®l ords degree (|

Income
1 Median household income is $53,513 (ACS, 2017)
1 18.2% of residents are below the poverty level (ACS, 2017)
1 58.66%o0f population is low to moderate income (ACS, 2006)

Employment
1 22,179 jobs were recorded by the 2010 Census (2012 Economic Census of the U.S.,
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhnl?src=CF)
1 24,979 jobs are projected by 2030 MAPC, 2016)

Residential Property Values
9 There are 34,374 housing units (ACS, 2016)
1 The median property value is $263,700 (ACS, 2016)

Seniors (65 and over) Children (under 18)
27.2% 19.8% ‘
= Poverty = Non-poverty = Poverty = Non-poverty
WesTonO
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2.0 COMMUNITY RESILIENCBUILDING WORKSHOPSUMMARY OF FINDING

The timeline of climate adaptation and mitigation efforts inLynn extend for several years Lynn

introduced a MulttHazard Mitigation Planin 2012, which was later updated in 205 (MAPC, 2016). The

Feder al Emergency Management Agency ( FEMA) updat e
(FIRM) in 2014, incluihg Ly nnds s hor el i neOcaah and ghe $ahges Riverlinatimet i ¢
floodplain. A Lynn Coastal Resiliency Assessment was developed for the city in July 201@Veston &

Sampson, 2016).

Lynnd s app!l i cMuhidipal Nulnerability PreparednesgMVP)Planning GrantcontinuestheCi ¢ y 0
history of climate change planning. The MVP program helps support Massachusetts communities in
preparing for extreme weatherand implementing priority resiliene projects. Communities that complete

the MVP program become certified andare eligible to apply for MVP Action grant funding. As a
participating community, Lynn can use this funding to improve resilience and preparedness for natural
and climate-driven hazards; collaborate with stakeholdersegarding climate change, natural hazards and
impacts; and increase education, planning, and implementation of priority actions.

Lynnd s MV P a poptlinedche tmpaztrof extreme weather eventsand pledged to incorporate

findings from the MVP Project into futre planning efforts. There is considerable synergy between the

planning of the MVP Project, the revised Waterfront Master Plan, the Waterfront Open Space Plan, and

the Northern Strand Community Trail. Findings of the MVP Planning Project will be incorpted into
future updates of the Cityd6s Hazard Mitigation Pl a

To plan for Community Resilience Building Workshop, the City of Lynn followed the process described
in the Community Resilience Building Workshop GuidebookThe Nature Conservancy undated). The
Guidebook presents a clear approach on how to organize the public process for mitigating the impacts
of and increasing resilience against natural hazards and climate change. An important aspect of the
planning process is the discussion it pranotes among community members about creating a safer,
more resilient community. The project used three tiers for project planning and public outreach: 1) the
Core Team, with representation from municipal leadership at the City of Lynn, that planned the CRB
Workshop, 2) stakeholders who represented entities that could be vulnerable to, or provide strength
against, natural hazardsand climate change, and 3) the general public, who live and work in the City.
Developing a resilience plan that reflects the valugand priorities of stakeholders and the general public
of the City of Lynn is likely to produce greater community support and result in greater success in
implementing mitigation strategies that reduce risk.

2.1 TheCore Team

The City ofLynn, with support from EDIC/Lynnand leadership from MayorThomas McGeg convened
Core Committee to act as a steering committee for the development of the MVIPlan. The Core
Committee met on December 20, 2018 to establish goals for the plan and to provide reports, maps,
and other pertinent information related to natural hazards and climate change impacts ioynn. The Core
Committee developed the invitation list for the Community Resilience Building Workshop at which key
stakeholders would help the City identify hazards, vuherabilities, strengths, and propose actions to
mitigate the impacts of natural hazards and climate changeThe Core Committee sought to include
municipal leaders as well as politicians, representatives from local nonprofit organizations, local
universities, other local jurisdictions, regional organizations, and state governmenthe Committee also

westonandsampson.com 2'1
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reviewed thelist of priority actions developed CRB WorkshopAgendas and notes from the Core Team
meetings are presented in Appendix EMembers of the Core Committee are listed irSection 7-3.

Prior to the Core Team meeting Weston & Sampson held separate medhg with representatives from
the Lynn Water & Sewer Commission (October 262018), Lynn Emergency Management (November 8
2018), and the Department of Public Works (November 2,72018). The purpose of these meetings was
to inform these key stakeholders othe MVP project and to gather background information on hazards
and climate change conditions threatening the City. The threats and damage caused by flooding was a
common topic at all three meetings. Localized areas of flooding were identified; notably Stwberry
Brook was identified as an area of concern in all three meetingsNotes from these meetings are
presented in Appendix F.

2.2 Community Resilience Building Workshop

Stakeholders with subject matter expertise and local knowledge and experience, including public
officials, regional organizations, environmental organizations, local institutiongnd state and federal
government, were invited to engage in a alFday Community Resilience Building Workshop, held on
February 26, 2019 The workshop's central objectives were to:

Define top local, natural, and climaterelated hazards of concern

Identify existing and future strengths and vulnerabilities

Develop prioritized actims for the Community

Identify immediate opportunities to collaboratively advance actions to increase resilience

=A =4 =4 A

During the first part of the Workshop, Weston & Sampson provided information about natural hazards
and climate change, and participants identifed top hazards; infrastructural, societal and environmental
features in the City that are vulnerable to or provide strength against these challenges. During the
second part of the Workshop, participants identified and prioritized key actions that would iprove the
City's resilience to the natural and climateelated hazards(Figure 8). A list of all invitees andattendees

is included in Section 7.1 of this Plan

Twentyfive stakeholders participated in theevent, working alternatively inlarge and small groups to
identify hazards, atrisk areas, and recommendations related to environmental riskand climate
adaptation.

Weston O
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2.3 Public Listening Sessions

To gather information from the general public and to educate the publicon climate change and
vulnerability preparedness the City of Lynn hosted two public listening sessions. The Community
Resilience Building Workshop process and findings were presentedt listening sessiors open to the
general public on April 30, 2019 atLynn City Hall and May 21, 2019 at th&.ynn Housing Authority &
Neighborhood Development The draft Summary of Findings Report was postednline, and the public
comment period was from April 300 May 30, 2019. The May 2Imeeting was publicized in accordance
with the Massachusetts Public Meeting Law (see public meeting notices in Appendi®).

Comments at the April 30 Listening Session included the need to use the pond system of Flax, Sluice,
and Cedar Ponds in the Strawberry Brook watershed, dredging them so that they can provide more
upstream storage, thus preventing or mitigating downstreanmflooding, during flood events. Another
commenter suggested consideration of a stormwater fee associated with impervious surfaces to
encourage developers to minimize the construction of impervious surfaces and to generate funds that
could be used as matching funds to future grant applications. Finally, several residents of Canal Street
described extensive floodingfrom the brook that underlays their homes.

At the May 21 Listening Session, one person commented that implementation measures can sometimes
conflict with environmental regulations. A commenter agreed with the report that the City needs an Area
of Critical Environmental Concern (ACEC) Management Plan. Suggestionscluded use of tidal energy
as a source of renewable energywhen it comes commerciallyavailable and engaging students such as
those at the North Shore Community College.

Also, on April 30, a meeting was held witlCity Council President Darren Cyto review the draft Summary

of Findings Report and receive public commentHe offered the priority action of coordinating with the

Town of Swampscott on flooding issues that originate in Swampscott but also affect Lyn\s examples,

he cited the overtopping of the seawal dsaltwdtertbi sher |
flood the adjacent area in Lynnandt he cul vert that runs under Wi ndsor
causes flooding in areas that include Valley Road, East Park Avenue, Pacific Street, and Arbor Street.

westonandsampson.com 2'3
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3.0 TOP HAZARDS AND VULBERABLE AREAS

Natural hazards inLynninclude sea level rise and storm surge, heavy precipitationfjooding, wind,
drought, erosion, and winter storms The 2016 Hazard Mitigation Plansummarized the following
natural hazards:

Table 1. Lynn Risks Summary

Flooding High Serious
Dam Failures Low Serious
Coastal Hazards High Serious
Tsunami Very Low Extensive
Winter Storms High Serious
Hurricanes Medium Serious
Tornadoes Low Serious
Brush Fires Medium Minor

(Source: MAPG 2016)

3.1 Top Hazards

Workshop participantsreviewed all the climate risks during the CRB workshop. Thegxpect that these

hazards will worsen in the future and may even lead to new risk&loods have had a significant impact

on the City of Lynn,butfl oodi ng i s not Lynnds only c¢on-terer n. Du
residents expressed concern abouterosion along the shoreline, which they had observed after storms

The topfive hazards identified bypatrticipants during the workshopare:

O & (v & |

Sea level rise, coastal Heavy precipitation/ High Winds

_ - Winter Storms Extremeheat
storm surge, and erosion flooding

1.1.1 Sea Level Rise, Coastal Storm Surge, and Erosion

This hazard includes sea level rise, storm surge, and erosionWhile sea level rise projections vary
depending on emission scenarios and time horizongNECASC 2018), the region has identified4 0 6 o f
sea level rise by2070 as a planning benchmark Increased coastal flooding will lead to increased
shoreline erosion, whichis also a serious concern inLynn. The Lynn shoreline has experienced erosion
during extreme weatherduring previous storm events

1.1.2 Heavy Precipitation and Flooding

Between 1961 and 2015, the 24hour, 100-year rain event increased from 6.5 inches to 8.4 inches
(NOAA, 2015; U.S. Department of Commercel961). This increased precipitation causes both rivers
and stormdrain systems to exceed their capacities, resulting in floodingBoth coastal and inland
flooding has had the largest impact on Lynn within the last five years

WesTonQ' IMPSOr
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1.1.3 High Winds
High winds willimpact infrastructure, trees, and properties.

1.1.4 Winter Storms

Winter stormsand associated snow and icecan damage infrastructure and properties. In the past few
decades, more rain has been observed during the winter months. Winters are projected to become
rainier and icier, which can increase the chances of damages like ttse caused by the December 2008
ice storm that struck central Massachusetts

1.1.5 Extreme Heat
This hazard includes very high temperatures. Average temperatures in the area could increasy 2.8°F
to 6.2°F by mid-century, and by 38°Fto 10.8°F by the end of the century(NECASC 2018).There could
also be an increase in days with temperatures above 100-. The number of these extremely hot days
could increase between 1 and3 days by 2050, and between 1 and 13 days by 2100 (NECASC 2018.

3.2 Vulnerable Areas

Participants discussed vulnerable areas during the CRBNVorkshop. The impact of extreme events on

the cityds dr ai nage s y3aceyandStavebergy Brookdiecomesoverwhelloed c er n .
during stor ms, because of the Cityds dense develop
from climate change. The Lynn Coastal Resiliency Assessmenpreviously identified the Lynn coastline

as a high-risk area for erosion and damage to coastal protetion structures (Weston & Sampson 2016).

Vulnerable areas of concern identified in the CRB workshop are summarized in the table below

Table 2. Vulnerable Areas in Lynn
Category ________ Name

Streets Munroe Street, BennettStreet, Chestnut Street, Western Ave
Drainage Citywide, Strawberry Brook Saugus River
Seawall Waterfront
Bridge Access Points Lynn Bridges
Marina Marina

Figure11. Commercial Streetafter a

Figure9. Ford Street after &torm.
Source: The Boston Globe, 2017 Riley Way Source: Lynn Coastal Storm. Source: The Boston Globe,
Resiliency Assessment, 2016 2017

Weston (&) Sampson
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4.0 CURRENTCONCERNS AND CHALLEBES PRESENTED BY HA@RDS AND CLIMATE
CHANGE

The main areas of concern were grouped within t
infrastructural, societal, and environmental.

4.1 Infrastructural

Workshop participants identified those key infrastructural features ihynn that are most vulnerable to
natural hazards and climate change impacts They are:

Stormwater drainage system(the most commonly cited infrastructural area of concerh
Impervious surfaces

Culverts, including Strawberry Brook culvert
Wastewatercollection and treatmentsystem
DPW facilityincluding fueling station

Streets, including Lynnway, Boston St, Summer St, River St, Alley St, Lynn/ Nahant Rotary,
Bennett St, Munroe St Chestnut, Western Ave.
Bridges and bridge access points to City
Railroad/commuter rail

Schools

Residential and commercial buildings

Seawall

Parking garages

Fire Department

New development

Marina

Dams

Landfill

Evacuationroutes

Watertransportation

Utilities, including energysupply and distribution
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Figure9. Areas of Concern Include the Fire Department, Transportation, Assistadihg Facilities, and the Seawall
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