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PARTNERSHIPS

Partners Involved in the Project Design

The Dorchester Resilient Waterfront Project

at Tenean Beach / Conley Street is a catalytic
project identified in the 2020 Climate Ready
Boston (CRB) Coastal Resilience Solutions for
Dorchester report. Given this near-term need to
address coastal flooding from sea level rise and
storm surge, the Boston Planning & Development
Agency (BPDA) took the lead on advancing this
project by applying for and receiving a Coastal
Resilience Grant from the Massachusetts Office

of Coastal Zone Management. The team was
ultimately awarded this grant whose aim is to
advance the conceptual project in Climate Ready
Boston to 30% schematic design. While the Boston
Planning & Development Agency took the project
management lead, the City of Boston’s Environment
Department was the project management partner.
The Massachusetts Department of Conservation
and Recreation (DCR), the landowner of Tenean
Beach, has also been a key partner thus far.

This project begins to illustrate the complex nature
of resilient design options for the City of Boston.
The city’s 47-mile coastline falls under ownership
by various public and private partners. The City of
Boston's objective as laid out in the CRB reports

is to develop designs to respond to all areas of
the coastline effectively while protecting and
enhancing our sacred and valuable waterfront
public realm. No design or project is intended to
use the public realm as sacrificial zones to flooding.
Rather, the intent is to strengthen those areas

for the public benefit and use in the long term.

Tenean Beach, owned by DCR, is also abutted by
other State entities such as the Massachusetts
Bay Transportation Authority (MBTA) and the
Massachusetts Department of Transportation
(MassDOT) who have also been involved in the
development of the schematic design options
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for this grant funded project. Tenean Beach

is also the site of several outfalls which the
Boston Water and Sewer Commission (BWSC)
control and their technical expertise has been
extremely valuable to this project as well.

Besides our governmental partners, the Resilient
Dorchester Project at Tenean Beach / Conley
Street would not have been possible without
the technical expertise of our consultant team
led by SCAPE Landscape Architecture.

The community has also played an important part
in helping to develop this project. We would like
to thank and acknowledge everyone who provided
valuable feedback and insight that helped refine
the proposed designs including the Port Norfolk,
Dorchester, and Boston at-large communities, the
people representing various Community Based
Organizations and Non-Profits, and the elected
officials that represent this area of our city.

The schematic design created as a result of
this grant is only the beginning of what is to
come on this property. Continued collaboration
and cooperation between the City and State is
needed to fully deliver the final implementation
of this project for the future protection of
Dorchester. We are hopeful that this project
acts as a lesson for future CRB implementation
and we will continue to use this as an

example for not only ourselves but for other
municipalities across the region and beyond.

RFRONT AT TENEAN BEACH
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PLANNING FOR CLIMATE CHANGE

Climate Ready Boston

The City of Boston released the Climate Ready
Boston report in 2016. This report included a
vulnerability assessment of current and potential
future risks associated with climate change,
updated climate projections, and an implementation
roadmap that identified the areas of the City

that are projected to be the most vulnerable to
extreme heat, stormwater flooding, and coastal
flooding from sea-level rise and storms. The report
also outlined next steps to help the City prioritize
subsequent planning efforts and projects to protect
Boston’s communities, buildings, infrastructure,

and economy from these risks. Since 2016, the
Climate Ready Boston report has evolved into the
City's ongoing initiative to adapt to the current

and projected impacts of climate change. The
primary focus of Climate Ready Boston has been

to address coastal flooding in the City of Boston,

a coastal city with 47 miles of shoreline.

Figure 1: Timeline graphic from Climate Ready Boston
report, showing various initiatives
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PLANNING FOR CLIMATE CHANGE

Neighborhood-Level Coastal
Resilience Planning

Between 2016 and 2022, the City completed
neighborhood-level coastal resilience planning
studies in each of Boston's five waterfront
neighborhoods. Informed by community and
stakeholder engagement, each of these plans
present conceptual designs that would address
coastal flood risk in the near- and long-term. In
October of 2020, the City released the Coastal
Resilience Solutions for Dorchester plan. The
CRS identified Tenean Beach and the Conley
Street underpass as high-priority areas given the
present-day flood risk at the beach and a flood
pathway originating from this area that poses a
threat to the broader Dorchester community.

Read more about Coastal Resilience Solutions
for Dorchester (2020) report here:

https://www.boston.gov/departments/
environment/climate-ready-boston/
climate-ready-dorchester

Figure 2: Graphic showing the five coastal resilience
plans for Boston and a map of flood risks
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WHY A PROJECT HERE, NOW?

Coastal storm surge and sea-level rise impacts in Dorchester

Coastal flooding in Dorchester has a profound
impact on communities, causing physical
damage, stress, displacement costs, and
business interruption. It also disrupts vital
infrastructure systems, such as transportation,
stormwater infrastructure, and other essential
facilities relied upon by residents.

Through coastal modeling efforts, multiple
flood pathways have been identified along the
Dorchester waterfront. These flood pathways
are low-lying areas that allow water to enter
inland, causing damage to critical community
and transportation infrastructure. As a result
of climate change, there will be an increase

in the frequency of severe storms and sea-
level rise, further exacerbating flood risk.

The following figures are from the Coastal

Resilience Solutions for Dorchester (2020) report.

For further information and to access the final
report, please use the link provided on page 12.

Fig. A shows the flood pathways created during
a 1% annual chance flood in 2030, which
includes both fringe and inland flooding.

Fig. B. shows this condition in 2070.

At a high-level, these help illustrate the extent
of infrastructural and community impact.
These will be articulated in finer detail in

later pages of the executive summary.

FORT HORFOLE

S
Figure 3: Coastal flooding - 9 inches of SLR (2030s) in the near term
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Risk Zones

The 2020 Coastal Resilience Solutions for
Dorchester report identified five risk zones with the
aim of developing both short-term and long-term
solutions to reduce the risks of coastal flooding
and sea-level rise. These risk zones are specific

to Dorchester’s diverse shoreline and population,
and each zone is characterized by a series of flood
pathways or adjacent areas susceptible to flooding.
This particular project is located in the Clam Point
and Tenean Beach risk zone, which encompasses
three distinct flood pathways, each activated

at different flood elevations. The first pathway
projected to be activated is at Tenean Beach/
Conley St., specifically at the 1-93 underpass. The
main objective of this project is to close this flood
pathway through the design at Tenean Beach.
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Figure 4: Coastal flooding - 40 inches of SLR (2070s) in the long term
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WHAT IS AT RISK IF
WE DO NOTHING? | 5

and storm surges in Dorchester pose a

significant risk to buildings, transportation 3

infrastructure, and stormwater systems. ' "I'-_ R ——
T
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levels. This flooding could result in substantial \t,, »

damages amounting to millions of dollars ($36

million estimated in the short term, for a 1% Annual

Chance Flood). In the long term, various types

of buildings, including residential, commercial,

governmental, industrial, and educational, may be

impacted, along with a small number of mixed-

use buildings expected to be minimally affected.
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The roads and transportation system in Dorchester Figure 5: Potentially impacted buildings in @ 1% Annual Chance Flood with 40 inches SLR (2070s)
face frequent and severe floods, posing risks to N

the community. Immediate concerns include the S

vulnerability of the MBTA Red Line and Morrissey

Boulevard, which could lead to isolations and S

disruptions in emergency response. By the end kN A o

of the century, all evacuation routes, including LT B

I-93 South, Neponset Avenue, and Gallivan
Boulevard, will be susceptible to coastal flooding i .
and sea-level rise. Closure of Morrissey Boulevard ; ! t |
due to flooding could result in significant daily . ;
delay costs, while delays at Red Line stations 1 3 i
could also incur additional expenses. . .

g
e
- -..:E‘:"-.

Stormwater Infrastructure LECEND e t-;x

As sea levels rise and storms become more severe, 1% Annual Chance Flood with 40 inches of SLR (2070s) " f o Ly
the existing stormwater system in Dorchester will :
struggle to cope. Low-lying pipes, outfalls, and
facilities located in floodplains will be particularly
affected. Additionally, stormwater outlets

without tide gates may contribute to flooding

in surrounding low-lying areas. With long-term
sea level rise, and even near-term coastal storm Outfall 5
events, the stormwater system may not be able to Harbrowalk
discharge due to high water levels at the outlets. '
Stormwater storage and pumping infrastructure

is currently lacking to mitigate these impacts. Sources: Boston Open Data, MASSCIS, BI FRM
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Figure 6: Potentially impacted infrastructure in a 1% Annual Chance Flood with 40 inches SLR (2070s)
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WHO IS AT RISK IF
WE DO NOTHING?

Community Assets

Dorchester is a thriving neighborhood with
a rich multicultural heritage and valuable
community and ecological assets.

The neighborhood’s community assets, such as
libraries, clinics, schools, and associations, play

a crucial role in promoting the health and well-
being of residents. However, many of these assets
are located in the floodplain, putting them at

risk of flooding due to projected sea-level rise.
Facilities like the Leahy Holloran Community Center
and McCormack Middle School are particularly
vulnerable. It is important to protect these assets
from the impacts of climate change to ensure
their continued contribution to the community.

VIETNAMESE LUNAR

NEW YEAR CELEBRATION

Ecological Assets

Dorchester’s ecological assets, including

beloved open spaces like Malibu Beach, Tenean
Beach, and the Neponset River wetlands, are
essential for ecological health and risk reduction.
However, anticipated sea-level rise will result

in monthly tidal flooding, which will alter the
ecosystem’s functions and undermine the
resilience provided by these natural areas.

IRISH HERITAGE
FESTIVAL CELEBRATION

Multicultural Heritage

Despite the challenges posed by climate change,
Dorchester’s multicultural heritage, influenced by
Vietnamese, Caribbean, and Irish cultures, remains
a source of strength and unity. The blending of
these cultures fosters mutual understanding,
appreciation, and pride in the neighborhood'’s
diverse traditions. Dorchester exemplifies the
power of cultural exchange, where different
communities come together, enrich one another,
and create a vibrant mosaic of cultural heritage.

By recognizing and preserving its community and
ecological assets, while embracing its diverse
cultural heritage, Dorchester can pave the way
towards a sustainable and inclusive future, where
both its physical and cultural landscapes flourish.

&

CARIBBEAN CARNIVAL PARADE

Figure T: Potentially impacted community assets in a
1% Annual Chance Flood with 40 inches SLR (2070s)
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PROJECT GOALS & EVALUATION CRITERIA

Project Goals

The design team worked closely with the City, Goals include the preservation, protection, and
key stakeholders, and community members enhancement of waterfront access, recreation,
to develop project goals to guide the local ecology and open space. Complimentary
development of the design for Tenean Beach. goals also include the improvement and

The primary project goal is to reduce
flood risk to inland neighborhoods and

increased compatibility with adaptation
efforts to protect critical transportation.

Morrissey Boulevard during both everyday
tidal events and larger flood events.

Provide flood risk reduction to inland neighborhoods as well as
DCR'’s Morrissey Boulevard during:

(a) larger/rare flood events,

(b) tidal flood events.

Preserve, protect, and enhance waterfront access and recreation
by providing flood risk reduction to DCR’s assets at Tenean Beach.

Preserve, protect, and enhance local ecology and open space.

Improve or be compatible with adaptation efforts of critical
transportation infrastructure, such as (1) the Southeast Expressway,
(2) MBTA Rail Line, and (3) evacuation routes from Port Norfolk

N
o

Improve or align with adaptation efforts of
stormwater infrastructure.

DORCHESTER’'S RESILIENT WATERFRONT AT TENEAN BEACH

Evaluation Criteria

The Climate Ready Boston evaluation criteria were . Environmental and Public Health Benefits:
used as a tool to weigh design options and ensure How will the project reduce pollution

that the final design embodies the City’s goals for
coastal resilience projects. The criteria include:

J Effectiveness: How well does the
project meet its resilience goals?

J Feasibility and Maintenance: Is the
project feasible and what level of
maintenance is required?

. Design Life and Adaptability: What is
the design life of the project and can
it be adapted to future conditions?

A B
EFFECTIVENESS FEAS

improve habitat, or promote healthy
activities and human wellbeing?

e  Social Equity and Quality of Life: Does
the project offer co-benefits that
support social equity and quality of life
for the surrounding community?

5 0=0 “ﬁ

IBILITY & DESIGN LIFE &

MAINTENANCE ADAPTABILITY

e

ENVIRONMENTAL & PUBLI
HEALTH BENEFITS

O,O;O
g
Cc SOCIAL EQUITY &
QUALITY OF LIFE

Figure 8: Icons illustrating Climate Ready Boston evaluation criteria

DORCHESTER’'S RESILIENT WATERFRONT AT TENEAN BEACH

21



THIS PROJECT AS A FIRST STEP

Near-term Catalytic Project with Long-term Vision

In the near-term, the flood pathway at Conley
St./1-93 underpass is activated and causes
localized flooding in the adjacent industrial
and residential areas inland, in addition to
impacting critical transportation and access
infrastructure for the surrounding community.

In the long-term, all three flood pathways (that
are part of this defined Risk Zone, see Risk Zone
on pg 15) are activated, and extensive inland
flooding occurs and monthly tidal flooding at
Tenean Beach expands further inland to Conley

This project aims to reduce coastal flood risk
to the areas that are projected to experience
coastal flood risk in the near term (2030s).

NEAR-TERM COASTAL FLOOD
RISK REDUCTION AREA

Street. Critical transportation infrastructure
and access, such as the local road network,
pathways, and MBTA Red Line, are all vulnerable.

This project seeks to close the near-term pathway,
and aims to reduce coastal flood risk to areas that
are projected to experience coastal flood risk in
the near term (2030s, see Fig. 9). The project is
the first step towards a long-term continuous line
of protection along the coast that reduces coastal
flood risk from all three pathways (see Fig. 11).

LEGEND
B 2030 AVERAGE MONTHLY HIGH TIDE
2030-1% ANNUAL CHANCE FLOOD

= FLOODING PATH
= (PROGRESSION IN STEPS)

(o

Figure 9: Coastal flooding - 9 inches of SLR (2030s) in the near term
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Figure 10: Map illustrating the near-term catalytic project extents

This project is the first step towards a

long-term continuous line of protection along
the coast that reduces coastal flood risk from
all three pathways.

LONG-TERM COASTAL
FLOOD RISK AREA

OTHER/FUTURE PROJECTS

LEGEND
N 2070 AVERAGE MONTHLY HIGH TIDE

® 2070 1% ANNUAL CHANCE FLOOD

= FLOODING PATH
== (PROGRESSION IN STEPS)

(3w

Figure 11: Coastal flooding - 40 inches of SLR (2070s) in the long term
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SITE CONTEXT | g

GARVEY
PLAYGROUND

Project Extents and Coordination

The project site — which measures approximately
435,600 square feet (sf) or more than 10 acres —
consists of open space owned by the Massachusetts
Department of Conservation and Recreation

(DCR). The site today includes a public beach, salt
marsh, active and passive recreational amenities, a
parking lot, and a roadway variously named Conley
Street and Tenean Street. Recreational amenities
include a harborwalk, playground, basketball court,
tennis courts, and picnic shelters. These amenities
are distributed across approximately six parcels
identified as DCR-owned properties. Parcels and
rights-of-way (ROWs) owned by the City of Boston,
Massachusetts Bay Transportation Authority (MBTA),
and Massachusetts Department of Transportation
(MassDOT) also fall within the project site.

The project site is bounded by the Southeast
Expressway/Interstate-93 embankment (the
“Expressway Embankment”) to the west, an MBTA
maintenance yard to the south, Pine Neck Creek
to the east, and the Neponset River to the north. A
stormwater outfall and riprap-stabilized shoreline
is located at the upstream end of Pine Neck
Creek. Access to the site is provided via Tenean
Street from the south and Conley Street from the
north. Conley Street passes through an underpass NEPONSET
running through the Southeast Expressway '

Embankment. The surrounding land is used for i 5 4 RIVER
transportation facilities, residential neighborhoods,

and various types of light industrial properties.

As a result of this unique location adjacent to
various infrastructures, the project team has
worked in direct coordination with respective
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key agencies — DCR, MASSDQT, MBTA, and : ‘\ PINE NECK CREEK
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SITE CONTEXT

Climate Projections &
the Massachusetts Coast
Flood Risk Model

The project is guided by the best available science
on the future risks of coastal flooding from high
tides, storm surge, and waves. The Massachusetts
Coast Flood Risk Model (MC-FRM) is a high-
resolution, probabilistic, hydrodynamic model
that estimates overland coastal flooding risks
throughout Massachusetts in Present* (2008),
2030, 2050, and 2070. The MC-FRM accounts

for the impacts of sea level rise and climate
change influences on tides, waves, storm track,
and storm intensity. The Commonwealth of
Massachusetts’ High sea level rise projections for
Boston Harbor of approximately 1.3 ft by 2030,
2.5 ft by 2050, and 4.3 ft by 2070, compared to
the 2008 baseline, are integrated in the MC-FRM.
If sea level rise follows Intermediate projections,
the MC-FRM coastal flood risk projections may
occur 20 to 30 years later than indicated.

MC-FRM data was used to establish coastal design
parameters for the project. These parameters
included future tidal datums, water surface
elevations, and wave heights at the project site.
Tidal datum projections were used to inform the
proposed site design. These projections helped
identify areas subject to future daily or monthly
high tide inundation and influenced ecological
restoration elements and associated plantings. The
Design Flood Elevation (DFE) of 14.0 ft NAVD88 was
established for proposed coastal flood protection
elements based on the 2050 1% annual chance
storm including waves. Coastal flood protection
elements were also designed to be adapted to meet
a higher, long-term DFE of 16.2 ft NAVD88 based on
the 2070 1% annual chance storm including waves.

* 2008 represents the mid-point of the 19-year tidal
epoch (1999-2017) for which sea level data was
available at the time MC-FRM was in development and
serves as the baseline for Present day conditions.

See all data developed for the project, from Design
Flood Elevations, to Tidal Datums, and Sea Level

Rise in the Appendix: Critical Site Datums.
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WHAT'S AT RISK
FROM FLOODING?

What are the Coastal
Flood Risks in 2030?

Coastal modeling indicates that in the near-
term (2030s), the flood pathway that enters
at Conley St/1-93 underpass would put
the following infrastructures at risk:
1. Commercial and residential buildings
Morrissey Boulevard
Access to Tenean Beach

Conley Street and Port Norfolk access route

MBTA Red Line

Figure 13: Coastal Flood Risk in 2030

Buildings at risk a

Conley Street
at risk

MBTA Red
Line at risk

g

&

Morrissey Boulevard
at risk

3

Access to Tenean
Beach at risk

DORCHESTER'S

LEGEND

BN 2030 AVERAGE MONTHLY HIGH TIDE
2030 1% ANNUAL CHANCE FLOOD

==p FLOODING PATH
== (PROGRESSION IN STEPS)

Grads \

*1% Annual Chance Flood, also referred to as
the "100-year flood", is the 1% probability of a
storm_event occurring in any given year.
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COASTAL HAZARDS

High Tide Flooding Today Recent Storm Events

While Tenean Beach is vulnerable to storm events
in the future, it is also subject to tidal flooding
today, making portions of the site inaccessible.

In addition to tidal flooding today, the
site experiences more frequent storms,
including Nor'easters, which raise
water elevations even higher.

This serves to illustrate that certain low-lying
portions of the site are already witnessing
inaccessibility impacts. With more frequent
flood events comes increased maintenance
needs such as sweeping sand from paths,
cleaning out drains, replacing salt-intolerant
and inundation-intolerant planting, and more
frequent re-paving, among other concerns.

The image below is during a high tide event where
the water is at EL. 6.0 NAVD88. The image below is during such an event where
the water elevation is at EL. 7.3"-7.5" NAVD88. The

Given the site elevation and observed water extent of flooding as viewed here may occur:

levels at the Boston tide gauge, the extent
of flooding viewed here may occur:

Water Quality Challenges

e On average of 67 days per year

Another hazard and challenge for Tenean beach
over the past 10 years

is water quality. While many of the beaches
in Boston continue to be among the cleanest
urban beaches in the country. Eleven area
beaches earned scores of over 90% this year,
however Tenean scored 89% in 2022 and has
a six-year average safety rating of 76%.

e Estimated around 57 days in 2022

Water quality at Tenean Beach is monitored
throughout the swimming season in compliance
with Massachusetts Department of Public Health
(DPH) beach testing guidelines, approximately
from Memorial Day to Labor Day of each year.
The Massachusetts Department of Conservation

Figure 14: El 6.0°' NAVD88, 2/19/2023 at 9:00am

32 DORCHESTER’'S RESILIENT WATERFRONT AT TENEAN BEACH

DORCHESTER’'S RESILIENT WATERFRONT AT TENEAN BEACH

e On average of 4 days per year
over the past 10 years

e Estimated around 4 days in 2022

While we are planning for future storms, these
images show that flooding is already happening
frequently at Tenean Beach, rendering it
temporarily unusable to the community.

and Recreation (DCR) manages the beach posting
program at Tenean Beach, displaying blue flags
at the beach when bacteria levels meet single
sample limits, and red flags when bacteria levels
fail to meet the limit. Red flags are also flown
following extreme weather events. There are no
combined sewer overflows (CSOs) that impact
Tenean Beach. Sources of bacteria at Tenean
Beach include animal and bird waste and urban
stormwater runoff in wet weather. While the tests
themselves are extremely accurate, it takes 24
hours for them to be completed and posted. As a
result, they are always at least one day late, and
do not reflect current conditions on the beach.

S e e — S

Figure 15: EL 7.3' - 7.5" NAVD88 (shown), EL. 8.47' Peak, 12/23/2023 at 9:27am
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SITE STRATEGY
TO MEET DESIGN
FLOOD ELEVATION

Design Flood Elevation

Through coastal modeling efforts using MC-FRM,
the team has identified Design Flood Elevations
(DFEs) based upon the near-term (2030s) and
long-term (2050s-2070s) 1% annual chance flood,
accounting for wave action and sea-level rise. Using
these target elevations, the team strategized on

the best approach to meet the elevation with the
technical constraints of the site. These constraints
include: minimizing fill, as this is an ACEC resource
area (see section on Technical Considerations page
36), working with existing grades, creating a fully
passive (non-deployable dependent) system, and
reducing hardened infrastructure wherever possible.

In Figure 16, the proposed DFEs are overlaid on top
of an existing site section at Tenean Beach. The
red hatch in Figure 17 indicates the full strategy to
meet those DFEs. The plan elevates Conley Street
to meet EL. 14 (about 4ft of grade change), working
to address the flood pathway underneath the

[-93 underpass as long as is technically possible.
To address community feedback encouraging
extended use of active recreation, the project

also proposes to raise the active recreation
between EL. 10-12 (about 2-4ft of grade change)
to allow this programming to flood less frequently
in the future and extend its use. From here,

the site steps down to meet existing grade.

The site strategy to meet the DFE creates an
independently effective system to close the
identified flood pathway in the near-term
while elevating other portions of the site for
extended programmatic use into the future.

Figure 16: Existing Site Section with Design Flood
Elevation Datum Overlay

Figure 17: Proposed Site Section with Site Elevation
Strategy

= . — -r'.:'?————'—?—‘r‘
EL. 10.0'

; CONLEY ST. :
1 1

i

i

7

EL. 14.0' : EL. 10.0'-EL.12.0’

ELEVATED CONLEY ST. ELEVATED ACTIVE
. PROGRAMMING

1

*Elevations given in NAVD88 can be converted to
Boston City Base (BCB) elevation by adding 6.46 feet.
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EL. 7.0'-EL.10.0'
TRANSITION TO
EXISTING SITE

The "Design Flood Elevation" (DFE) is the target elevation for
coastal resilience solutions in order to reduce coastal flood risk in
the near term (2030s) and the long term (2050s - 2070s).

The DFEs are based on 1% annual chance flood and
account for sea-level rise and wave action.

EL. 14'-16.2' NAVD88*

MMEL. 6.1' NAVD88*

e |
=(2030 MHW)
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DESIGN PARAMETERS & TECHNICAL
CONSIDERATIONS

Design Parameters Technical Considerations

A number of technical considerations also guide .
the design, ensuring that the project performs as
expected and complies with relevant regulations.

The parameters used to guide the development
of Tenean Beach'’s design were derived from
the community engagement process and

The Massachusetts Wetlands Protection Act:
The Massachusetts Wetlands Protection
Act protects wetlands, floodplains,

emphasized the importance of Conley Street
as a key access route serving the Port Norfolk
neighborhood and beyond. Low points along

conversations with key stakeholders.

. Provide fully passive flood management:
After reviewing alternatives, community
members and stakeholders expressed a
clear preference for a fully passive flood
management solution, meaning that no
temporary or deployable flood structures
would be used. While this approach typically
requires more up front investment, it reduces
ongoing maintenance costs and labor
required to deploy temporary structures. It
also offers opportunities to integrate elevated
features seamlessly into park amenities.

. Elevate Conley Street and improve it as
an access route: Community members

Conley Street will be elevated to extend
access during flood conditions, and no
deployable flood gates will impede access.

Maintain or expand active recreation
opportunities: Community members
expressed a desire to maintain or
expand the active recreation amenities
on site, including basketball and
tennis courts and the playground.

Enhance ecology and opportunities to connect
with nature: Many constituents also noted
that they value Tenean Beach as a place

to connect with the natural environment,
indicating that restoration efforts should be
balanced with active recreation opportunities.

PROVIDE FULLY PASSIVE FLOOD

MANAGEMENT (NO DEPLOYABLE WALL)

ELEVATE CONLEY STREET
& IMPROVE IT AS AN
ACCESS ROUTE

MAINTAIN OR EXPAND €
ACTIVE RECREATION
OPPORTUNITIES

Figure 18: Existing Plan - Design Parameters

o ENHANCE ECOLOGY &

OPPORTUNITIES TO
CONNECT WITH NATURE
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Area of Critical Environmental Concern (ACEC):

An ACEC is a designated area that protects
natural resources, such as the Neponset
River Estuary. The entire Tenean Beach site
is within the Neponset River Estuary ACEC
and has a resource management plan.

Chapter 91: The Massachusetts Public
Waterfront Act - Chapter 91 protects people’s
access to the waterfront and helps license
marine structures and alterations. Portions of
the site are within the Chapter 91 delineation.

AREA OF CRITICAL
ENVIRONMENTAL CONCERN
(ACEC)

WETLANDS
PROTECTION ACT

LY
=
S
LT

COAS:I'AL MODELING TO ENSURE THAT

o THE DESIGN DOES NOT INCREASE FLOODING

IN PORT NORFOLK OR OTHER
ADJACENT NEIGHBORHOODS

Figure 19: Existing Plan - Technical Considerations

waterfront areas, and other areas from
destruction or alteration. The site is subject
to Wetlands Protection Act regulations.

Project Performance: Coastal modeling
of the design has confirmed that the
project will perform as expected and will
not increase flooding in the Port Norfolk
neighborhood or other adjacent areas.

C'H. 91 - THE MASSACHUSETTS
PUBLIC WATERFRONT ACT

DORCHESTER’'S RESILIENT WATERFRONT AT TENEAN BEACH
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SITE MODIFICATIONS

Maintain and Relocate

The plan maintains all existing recreational .
amenities or replaces them in-kind.

Existing sports courts, including basketball
and tennis, are elevated and expanded.

. The existing playground, recently . An elevated parking area and drop-off area

constructed and well-loved by the
community, is maintained and connected
to the renovated pathway network.

preserves 70% of the current parking spaces,
in accordance with the project parameters.

. The Harborwalk, compromised by frequent

e  The existing picnic area alongside the
playground also remains with enhanced
seating opportunities. Picnic shelters are

flooding today, is elevated and realigned closer
to Conley Street to prolong its usability.

replaced. e The beach and marsh areas along the

RELOCATE MAINTAIN

Pine Neck Creek are also enhanced.

RELOCATE RELOCATE

BASKETBALL & PLAYGROUND & PARKING HARBORWALK

TENNIS COURTS PICNIC AREA

O va
RESTORE MARSH AND
BEACH AREA

Figure 20: Proposed plan, amenities and assets being maintained
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UPLAND

INTAIN, EXPAND, &

NT AT TENEAN BEACH

New Passive and Active Programming

The proposal for additional site programming
draws from the priorities expressed by community
members through the engagement process.

J Overlooking the beach, a recreational
lawn provides flexible space for
everyday gathering or small events.

e Atree grove at the heart of the site provides
opportunities for quiet contemplation
and enjoyment of water views.

REFLECTIVE TREE GROVE | RECREATIONAL LAWN

COASTAL PLANTINGS

.l

- A ;
- —~
=

HARBORWALK EXTENSION |

_‘Fr

Figure 21: Proposed plan, improved or new programming
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Along Conley Street, coastal plantings buffer
sound and views of vehicular traffic, while
contributing to stormwater management.

The elevated segment of Harborwalk ties
into the Neponset River Greenway Extension
to the north and is widened along Conley
Street (toward Franklin Street) to the south.

NEPONSET RIVER
GREENWAY EXTENSION

-

§
?
[ ]
)

5

I:-

BEACHGRASS
STABILIZED DUNE
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ACCESS AND
CIRCULATION

The project enhances pedestrian and bicycle
connectivity within and beyond the site. The
Harborwalk shifts closer to Conley Street and lifts
to elevation 14 NAVD88 to prolong its useful life.
Secondary pathways link the Harborwalk to the
active program areas and the beach. All pathways
are designed to support universal access.

A central drop off and parking area provides
easy vehicular access to Tenean Beach. On-
street parking along Conley Street supplements
the parking supply to achieve the project
target of 70% of existing parking spaces.

Figure 22: Proposed access and circulation diagram

LEGEND
PEDESTRIAN
PRIMARY CIRCULATION (HARBORWALK)

SECONDARY CIRCULATION

TERTIARY CIRCULATION

PEDESTRIAN ACCESS POINTS
VEHICULAR

PARKING

'===2 VEHICULAR CIRCULATION

# VEHICULAR ACCESS POINTS
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NEPONSET RIVER
GREENWAY EXTENSION
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DESIGN PROPOSAL

This plan envisions Tenean Beach as an even
more vibrant recreational destination on

the Dorchester Waterfront—a site with the
potential to strengthen the physical and social
resilience of the surrounding community,
enhance safety and access for pedestrians and
cyclists, provide active and passive recreation
amenities, and revive the coastal ecosystem.

(i | (i1 ] a1 i

gt PP gl
[EE]
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DESIGN PROPOSAL

€) PARKING AND DROP-OFF

@) NEPONSET RIVER GREENWAY
EXTENSION

€ Rc-ALIGNED HARBORWALK

@ EXPANDED HARBORWALK PATH
AT CONLEY ST

ECOLOGICAL | o e T T ety R

@COASTAL PLANTINGS
@CREEK RESTORATION
@BEACHGRASS STABILIZED DUNE

OIN N (= 1 | LLH

o g &‘&.ﬂ ; ; i B

°SPORTS COURTS
GEXISTING PLAYGROUND

€D RECREATIONAL LAWN

PICNIC AREA
REFLECTIVE TREE GROVE

@ BEACH

Figure 23: Design proposal with program callouts
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PROJECT EFFECTIVENESS AT RISK
REDUCTION

Coastal Flood Risk Reduction in the Near-term

Coastal modeling demonstrates independent annual chance flood plus 1 ft of freeboard, at
effectiveness of the project - reducing flood risk a minimum. MC-FRM simulations performed to
in an area that includes critical transportation evaluate the proposed project’s effectiveness
infrastructure, industrial and commercial uses, confirmed that the project meets this goal.
residential buildings, and valued public open space. Figures below demonstrate the near term

The Massachusetts Coast Flood Risk Model effectiveness of the design proposal, with
(MC-FRM) was used to analyze the reduction in the left figure showing extents under existing
coastal flood risk with the project compared to flood conditions, and the right figure showing
if no action is taken. The design goal established flooding extents under the proposed design.

by the BPDA for the project was to mitigate
the Tenean Beach and Conley Street flood
pathway, providing protection up to a 2030 1%

To see wider extents for coastal modeling
see Appendix: Coastal Modeling.
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PROJECT EFFECTIVENESS AT RISK

REDUCTION

Residual Risk in the Long-term

In higher, more extreme floods that become more
likely in the long-term, the proposed project is

still effective at blocking flooding through Tenean
Beach and Conley Street. However, there are

other flood pathways through which flooding

could impact the area otherwise protected by the
project. These flood pathways include the Morrissey
Blvd/I-93 underpass located just south of the
Dorchester Bay Basin, and the MBTA Red Line
maintenance yard located adjacent to the project

." il ; - i
LA

b 4

site. Due to the additional flooding coming from
these pathways, there is an area of uncertainty in
the flood extents due to the model’s resolution,
the ability to represent flow hydraulics through the
MBTA Red Line underpasses at Morrissey Blvd, and
limitations due to LiDAR. This area of uncertainty
is represented as the diagonal hatch. Resiliency
strategies to address these flood pathways will be
necessary for long-term coastal flood protection.

LEGEND
IZIZI Flooded under existing conditions
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PROJECT EFFECTIVENESS AT RISK

REDUCTION

Site Flood Exposure

In addition to reducing risk during extreme
flood events, the proposal will also improve
the performance of the site flooding and
enable extended use of park programs.

The following figures demonstrate:
e Existing Conditions

e Under existing conditions, Conley St.
near Pine Neck Creek, a critical access
route to the Port Norfolk community,
will be subject to monthly flooding in
2030, an increase of frequency from
flooding in moderate floods today.

e Under existing conditions, the beach
will be subject to daily flooding in 2030,
an increase of frequency from flooding
monthly today - rendering it less usable
with more maintenance needs as sand
is pushed inland on a regular basis.

e Under existing conditions, the edges
of the sports courts will be subject to
flooding in moderate storms in 2030,
and to an increase of frequency from
flooding in extreme floods today.

PROTECTED IN EXTREME FLOODS (UP TO 1% ANNUAL CHANCE FLOOD)
FLOODS IN EXTREME FLOODS (2% ANNUAL CHANCE FLOOD)
FLOODS IN MODERATE FLOODS (5% ANNUAL CHANCE FLOOD)

@0 FLOODS MONTHLY

@D FLOODS DAILY

i SPORTS COURTS

s&
o
o Al

= IF-‘-Ij PLAYGROUND

&,

Eon TN
:.'_'gALT MARSH

Figure 28: Predicted Flood Frequency Today

¢ Proposed Conditions

e With the proposed design in 2030, Conley
St. near Pine Neck creek, a critical access
route to the Port Norfolk Community, will be
subject to flooding only in extreme floods.
This is an improvement from potentially
flooding monthly under existing conditions.

e With the proposed design in 2030, the
beach will be subject to monthly flooding.
This is an improvement from flooding daily
under existing conditions. This will enable
the sandy beach to be used more often. The
coastal dune will also block and trap wind-
and water-borne sand, reduce the need to
manage sand migration in upland areas

e With the proposed design in 2030,
the sports courts, parking, and parts
of Conley street are protected in
extreme floods. This is an improvement
from potentially flooding in moderate
storms under existing conditions.

CONLEY ST. i N,

PARKING e

BEACH

PICNIC
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PROTECTED IN EXTREME FLOODS (UP TO 1% ANNUAL CHANCE FLOOD)
FLOODS IN EXTREME FLOODS (2% ANNUAL CHANCE FLOOD)
FLOODS IN MODERATE FLOODS (5% ANNUAL CHANCE FLOOD)

@) FLOODS MONTHLY

@D FLOODS DAILY

CONLEY ST.

SPORTS COURTS 4

PLAYGROUND

PICNIC

Figure 29: Predicted Flood Frequency in 2030 Without Project

PROTECTED IN EXTREME FLOODS (UP TO 1% ANNUAL CHANCE FLOOD)
FLOODS IN EXTREME FLOODS (2% ANNUAL CHANCE FLOOD)
FLOODS IN MODERATE FLOODS (5% ANNUAL CHANCE FLOOD)

@) FLOODS MONTHLY

@ FLOODS DAILY
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PLAYGROUND
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Figure 30: Predicted Flood Frequency in 2030 With Project
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COMMUNITY-WIDE
BENEFITS

Transportation Access

The project has broad reach outside its focus
area at Tenean Beach. Flooding in this location
would impact a network of critical transportation
infrastructure.

Flooding would impact the (1) MBTA Red Line,
which is the subway line with the greatest
ridership, (2) the Southeast Expressway, and (3)
Morrissey Boulevard. These vital transportation
lines move the Dorchester community to their
places of work and commerce. As a result, flooding
would cause far-reaching impacts to the City’s
economy such as shutdowns due to failure and
maintenance, technical, or structural issues.

The proposal seeks to minimize this risk in the
near-term. In the long-term, it will be necessary
to adapt and tie into adjacent ongoing efforts
to further reduce risk in this area. Minimizing
risk in this area would mean sustained mobility
for economic growth and housing development
to address the affordability crisis. It would

also mean critically supporting the social and
cultural networks of this diverse community.
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BENEFITS TO
DISADVANTAGED
COMMUNITIES

Socially vulnerable community
members

Social vulnerability is the extent to which social
groups are susceptible to the detrimental impacts
of natural hazards, including deaths, injuries,

and other losses that are disproportionate to
other groups in the same region. The project

lies within an area that serves a cross section

of low to high socially vulnerable community
members. Reducing flood risk would benefit
socially vulnerable community members directly.

Designated Geographical Area for
Environmental Justice Populations

Areas within one mile of the project site are
considered a Designated Geographical Area (“DGA")
for Environmental Justice (“EJ”) populations in
accordance with the Massachusetts Environmental
Policy Act (“MEPA”) regulations at 301 CMR 11.02.
The Project Site is located in Census Block Group 2,
Census Tract 1006.03 of Suffolk County, and the EJ
criteria of Census Block Groups within the project
site’s DGA include: Minority; Income; Minority and
Income; Minority and English Isolation; and Minority,
Income, and English Isolation. The project site has
462 EJ Populations within a five-mile radius and 32
EJ Populations within a one-mile radius. See Figure
7, Environmental Justice Populations (5-Mile Radius)
and Figure 8, Environmental Justice Populations (1-
Mile Radius).

Figure 33: Map showing socially vulnerable areas and
infrastructure impacted by flooding

Figure 34: Map illustrating additional benefits beyond
risk reduction (following spread)
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ADDITIONAL BENEFITS BEYOND RISK
REDUCTION

Beyond the critical benefit of flood risk
reduction, the project also offers a number
of co-benefits including: enhanced access
and connectivity, recreational amenities,
and ecological and natural resources.

These co-benefits directly serve the Dorchester
neighborhood, one of Boston's Environmental

Justice neighborhoods, contributing to IMPROVE WATERFRONT ACCESS
equitable waterfront access and amenities.

LEGEND

WATERFRONT ACCESS
-} VEHICLE ACCESS
T 49 PROPOSED HARBORWALK
- — FUTURE HARBORWALK
= EXISTING HARBORWALK

2\ EXPANDED OPEN SPACE PROGRAMMING
& NATURAL RESOURCES

e
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ADDITIONAL
BENEFITS BEYOND
RISK REDUCTION

Access to Open Space
and Recreation

The plan envisions Tenean Beach as a critical piece
of open space and recreational infrastructure,
complementing other parks and amenities nearby.

The existing playground is maintained and is
joined by new basketball and tennis courts.

A flexible lawn provides a space for everyday
gathering and small events. Picnic areas overlook
the water’s edge, capturing scenic views. A series
of new picnic shelters provide comfortable,

shady places to gather in the summer months. g o =0 E X L —
N , = 7 LA ik v T e RE-ALIGNED HARBORWALK £
All of these amenities connect to the broader open _ _ A Ball o BEYOND
space network via the reconstructed Harborwalk, ¥ e ] ? e i < 1 - i ':.1"- 1 . ®
which ties into the Neponset Greenway Connector. " MR ' . PICNIC AREA ‘" T ! % EXISTING PLAYGROUND & SPORTS COURTS BEYON
¢ e LR s o - T T .

Ecology and Natural Resources - - S{Y a : o _ B Mg

- ; : - T !
The plan for Tenean Beach embraces its role as a B ] iy ‘ RECREATIONAL LAWN -
critical natural resource within the Neponset River BEACHGRASS 1.1 L L ] ,f"_'." g e

Estuary. The design aims to reduce impervious
surfaces and enhance stormwater infiltration on
the site. In areas near the Pine Neck Creek where
segments of the existing Harborwalk are removed,
disturbed areas will be restored with native
coastal species to promote ecological health.

4 STABILIZED DUNE

v peam

[
H.
i

eessccccccccce
£
vl
s

s .
x

\
2

¥
‘e
.
.
o
.
i
A
.
.
.
.
.
1
s

.
.
.
.
.
.
.
.
.
.
.
.

Heat Benefits

The design recognizes that Dorchester

was prioritized as one of Boston’s hottest
neighborhoods in the 2022 Heat Resilience
Solutions for Boston Plan. Taking advantage of
coastal breezes, Tenean Beach is already one of the
cooler spots in Dorchester, serving as a refuge for
community members on the hottest days. Additional “Elevations given in NAVDSHRRN be converted to

canopy trees and picnic shelters proposed in the Boston City Base (BCB) elevatioh lladding 6.46 feet.
design will increase climate comfort within the park.

Figure 35: Recreational Amenities (Looking south towards Port Norfolk)
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INCORPORATING NATURE-BASED

SOLUTIONS

Natural Infrastructure & Other Nature-Based Solutions

The proposed design minimizes hard engineering
solutions to the extent feasible given site
constraints and the project goals. It relies heavily
on natural infrastructure and nature-based
solutions to reduce flood risks, erosion, and wave

Elevated Landscape

The project proposal prioritizes a passive solution
to address the flood pathway at Conley St./I-93
underpass, thereby eliminating a need for a
deployable flood wall. Through strategically
elevating the landscape and meeting existing

damage. These elements are designed to also
generate co-benefits including reducing heat
impacts, creating habitat, filtering pollutants,
and providing recreational benefits.

site conditions, the design is able to develop
the open space co-benefits listed above. For
further details about the elevated landscape,
please see section titled Site Strategy to
Meet Design Flood Elevation on pg. 34.

Erosion of Proposed Dune in a 100-year Recurrence interval Storm

Tenean Beach. [

Darchestes

Figure 37: Excerpt from beachgrass stabilized dune modelling process
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Beachgrass Stabilized Dune

The project expands and enhances the existing
coastal beach and constructs a new beachgrass
stabilized coastal dune with beach compatible
sand. The footprint of the proposed beach and
dune would displace existing hardscapes (paths,
sheltered patios, parking), some of which would
be relocated further away from the shoreline.

At its widest cross-section, the beach berm will

be restored to about 100 ft wide, rising at a 10:1
slope from 7 ft NAVD88 to the toe of the new dune
at 8 ft NAVD88. The existing and proposed beach
narrows and profile steepens at its northern and
southern ends, based on the site topography.

The proposed dune will be approximately 450
feet long, with a foreslope of 7:1 and a 20

ft wide crest at elevation 12 ft NAVD88. The

dune will be stabilized with beachgrass and
selectively planted with other native dune
species, such as downy serviceberry (Amelanchier
arborea), beach plum (Prunus maritima), and
black cherry (Prunus serotina) to provide a

more diverse habitat for a range of species.

The landward edge of the dune will be separated
from a parallel access path with dimensioned
stone edging. The flood protection berm would

be landward of the access path. The edging
serves multiple purposes, including providing
seating, minimizing sand migration and associated
maintenance, and discouraging informal footpaths

through the dune. Formal and universally accessible
paths to the beach will be provided near the
northern and southern ends of the dune.

Coastal modeling has demonstrated that the
expanded beach and new dune will provide flood
and storm damage protection to upland access
paths, recreational areas, and the flood protection
berm. Based on cross-shore performance modeling,
the beach and dune improvements will withstand a
present day 10% annual chance storm with minimal
erosion of the beach berm and dune foreslope. In

a more extreme 1% annual chance storm, the dune
and beach berm would sustain more erosion but
not be fully eroded, and a substantial portion of
the dune volume and crest would remain intact.
After such an event, some maintenance would be
required. However, sand eroded in these events
would remain in the nearshore above Mean Low
Water where they would continue to provide storm
damage protection functions. Water levels and wave
runup during these storms will not exceed the dune
crest, demonstrating the flood protection benefits.

Recreational services provided by the beach will
also be made more resilient to sea level rise with
the proposed design. If no action is taken, the
beach will be fully inundated daily at high tide in
2030. With the proposed improvements, inundation
will be limited to a monthly occurrence in 2030
(97% less frequent, not accounting for storms).
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Creek Restoration

Coastal wetlands, particularly salt marshes,

were once the dominant plant community in

the Boston area. However, over the past few
centuries, these marshes have experienced
significant loss due to land reclamation, pollution,
and alterations to the natural water flow.

At the southern end of the Dorchester site,
Pine Neck Creek, a small tributary of the
Neponset, flows into the surrounding estuary.
While there is currently some marsh vegetation
along the creek’s shores, its quality has been
degraded by invasive species and pollutants
from upstream sources and nearby roads.

One common issue faced in tidal marshes is
the muddling of separation between different
salt marsh zones. With rising sea levels and
changes in flooding patterns, there is often an

increased presence of Saltmeadow cordgrass
(Spartina alterniflora), which is typically found
in low marsh habitats, in high marsh zones.
This alteration can have a significant impact
on wildlife, particularly birds that depend on
specific breeding areas within the marsh.

To address these challenges, this project aims
to restore the important transitional zones
from low to high marsh and implement upland
plantings. This will help facilitate natural shifts
in vegetation without losing the integrity of the
high marsh areas. To achieve this, the project
will allow for inundation and buffer areas in
specific low-lying portions of the site.

Coastal Planting

This project draws inspiration from various coastal
conditions found in Massachusetts, such as Plum
Island and Cape Cod National Seashore, to inform
the selection of plant species. The chosen plants
are naturally salt-tolerant and hardy, making them
well-suited for several typological zones within the
project area, including the low marsh, high marsh,
coastal dune, maritime forest, and planted buffer.

In the low marsh, Saltmeadow Cordgrass
(Spartina alterniflora) dominates the landscape,
forming a nearly monocultural presence in the
low-lying areas. Moving to the higher marsh,

a diverse mix of grasses, including Saltgrass
(Distichlis spicata) and Switchgrass (Panicum
virgatum), coexist with shrubs that can withstand
inundation, such as Grounsel Bush (Baccharis
hamifolia) and Marsh Elder (lva frutescens).

Transitioning to the coastal dune, a range of
scrubby and low-lying vegetation thrives in
the sandy environment. Examples of these

species include American Dunegrass (Leymus
mollis), Beach Heather (Hudsonia tormentosa),
and Beach Plum (Prunus maritima).

Moving further inland, in the upland portions of the
site, the project incorporates elements from the
coastal forests of Massachusetts. Here, a higher
shade-producing overstory of maples and oaks
contributes to the maritime forest. The shrub layer
includes species such as Viburnums (Viburnum
dentatum) and Summersweet (Clethra alnifolia).

Lastly, the planted buffer serves a dual purpose
of collecting stormwater runoff from adjacent
areas and providing visual protection from Conley
Street and Southeast Expressway. This buffer
zone includes a mix of species that can thrive

in urban environments, providing both noise
reduction and pollution mitigation along the road.

Figure 38: Pine Neck Creek outfall and existing marsh
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Figure 39: Dune and maritime forest ecological communities in Plum Island, Massachusetts
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DESIGNING WITH
ADAPTABILITY

Project Strategy

During the development phase, the project
team considered how the design would
adapt to meet flood elevations in the long-
term. The current design can accommodate
these three adaptation possibilities:

1. Elevate Site to EL. 16.2" NAVD88
This option would require more fill, but have

less maintenance requirements in the long-term.

2. Build a Small Berm
This option would limit fill, but leave
areas adjacent to Conley Street
vulnerable to wave action.

3. Construct Taller Wall
This option would introduce more hardened
infrastructure to the site design and require
the most maintenance. However, its limited
footprint will impact the current design less.
Similarly, this would leave areas adjacent to
Conley Street vulnerable to wave action.

The direction of adaptation option will depend
on design development and continuing
conversations on cost, environmental
permitting, the site’s relationship with adjacent
projects, and long-term maintenance roles.

Note: With the implementation of any of these
strategies, there is likely to remain some limited
risk from intermittent wave splash over during
large storm events. This may reduce the usability
of the roadway, parking, and sidewalks immediately
inland of the flood protection infrastructure.
However, it will not be sufficient volume to

flood areas inland of the Expressway/I-93.

Figure 41: Diagram showing potential adaptation
strategies

>
L
ELEVATE SITE BUILD SMALL BERM
TO EL. 16.2" NAV88
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. ; u : |
: EL. 14.0 | EL.10.0-EL12.0 EL. 7.0'-EL.10.0' ___"""'"----....-_i-_,__..-'-':...._:EL. 6.1' NAVDSS"
i ELEVATED CONLEY ST. | ELEVATED ACTIVE TRANSITION TO (2030 MHW)
1 : PROGRAMMING EXISTING SITE 1""-..___-
1 I
*Elevations given in NAVD88 can be converted to o 5 10 20 ft
Boston City Base (BCB) elevation by adding 6.46 feet. o '
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COMMUNITY
ENGAGEMENT AND
PRIORITIES



OUTREACH & ENGAGEMENT

Community Members & Stakeholders

This project continues community and detailed below. Community members were able

stakeholder outreach and engagement efforts
started during Climate Ready Dorchester,
with a more definitive focus around the

to contribute feedback to help directly advance
the design. For greater detail on these workshops,
see the next section on Engagement Process.

catalytic project site at Tenean Beach. Stakeholder engagement included recurring

meetings throughout the project timeline with key
agencies that have direct adjacencies to the project

Engagement with the community was centered
on two public workshops, with robust outreach

site, these include: DCR, MBTA, MASSDOT, and

BWSC. Their contributing feedback and guidance
throughout the process enabled a coordinated
design and a grounded point of departure for future

design development. For further detail, see section
on Partners Involved in the Project Design at the
beginning of this Executive Summary document.
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EN GAG EM ENT PROCESS PERCENTAGE OF PARTICIPANTS WHO HAVE EXPERIENCED FLOODING:

Community Engagement

Two workshops were held to engage the public in to share comments or concerns using the meeting
the Dorchester Waterfront project. The workshops chat and an online interactive feedback tool.

were designed to ensure accessibility to a wide
audience and were translated into Spanish,
Vietnamese, and Haitian Creole. A diverse set of
participants attended, including local residents,
nonprofits, governing agencies, construction
administrators, and researchers. The first workshop
was a listening session that aimed to gather
feedback on existing conditions and offer two
alternatives to understand priorities. The second
workshop focused on hearing feedback on a hybrid

scheme that incorporated the preferred elements a recap of the first worksho. a discussion of
from those two alternatives. Throughout the cap o P.a ) Port Norfolk was isolated during the
- . . design refinements, and a question session.

workshops, participants were given the opportunity 2018 storms. The parking lot floods
more than 4 times a year. | have run

clean ups of debris.

To make the research and design options more
accessible to the public, the content was distilled
into clear, digestible slides. Technical information
was communicated through diagrams and simple
statements. During the first workshop, the content
was broken down into several topics, including
Climate Ready history, ongoing project coordination,
existing conditions and key takeaways, project
goals and criteria, climate adaptation, and a
question session. The second workshop included

Y

| biked downtown from Milton for

30 years past Tenean beach. It was
\ X a beautiful, relaxing respite from

,&\\;}é‘\ Y X the harrowing ride on Morrissey

< »\Ué past UMass. , 7

% A%

Deployable walls trap Port Norfolk
residents in, and emergency vehicles

out.

1)

Figure 43: Site photographs paired with feedback quotes from Workshop 1
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COMMUNITY PRIORITIES

Key Takeaways

At Workshop 1, participants provided feedback
on two schemes: one that was primarily nature-
based and another that was primarily recreation-
based. The nature-based scheme raised concerns
about long-term usability, lack of active space,
and floodwater management. While participants
appreciated the idea, they felt it did not provide
sufficient protection for public transit and lacked
parking. On the other hand, the recreation-based
scheme received more enthusiasm due to its
ability to provide equitable access, passive flood
management, and maintain usable space for
longer. Some participants suggested incorporating
more nature-based measures from the first
scheme, and some expressed concerns about
floodwater management were also expressed.

The key takeaways from Workshop 1 were that
most participants preferred a passive flood
management solution. The feedback encouraged
maintaining Conley as an evacuation route,
evaluating interior stormwater management,
and protecting Port Norfolk. Additionally,
participants expressed interest in a hybrid
solution with both passive and active aspects.

Workshop 2 received less feedback, with
participants indicating preference towards the
combined scheme’s enhanced natural environment,
beach and active recreation, passive flood
infrastructure, continuity of the Neponset Greenway,
and enhanced public transit protection. Some
participants expressed their desire for more parking,
while others preferred less parking. Additionally,

a few participants requested reconsideration of
including restrooms and water retention areas.

These key takeaways have been folded into the
design parameters, as seen on page 36, and
set the guidelines for the design proposal.

Figure 44: Several priorities distilled from Workshop 1
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ljSABLE SPACE LASTS LONGER

™ ACTIVE SPACES
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To learn more about the two community
workshops for this project, please visit:

https://www.bostonplans.org/planning/planning-
initiatives/dorchester-resilient-waterfront-project

Figure 45: A Climate Ready Dorchester community meeting

Continued Community Involvement

Community engagement is an integral part of
every project that will be advanced from Climate
Ready Boston, regardless of who the lead agency.
The Resilient Dorchester Waterfront Project at
Tenean Beach/Conley Street is no exception. The
community was heavily engaged during the grant-
funded process. With two public workshops, several
public appearances at meetings, coffee hours, and
press coverage, the project team strives to give the
community a voice to ensure that they influence
design outcomes. As the project advances to future
phases of design and permitting, public outreach
will continue, welcoming all voices to be heard.
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NEXT STEPS



COORDINATING WITH KEY EFFORTS

Hazard Mitigation Plan

The Resilient Dorchester Waterfront project
at Tenean Beach / Conley Street is in direct
alignment with the goals laid out in the
2021 Natural Hazard Mitigation Plan (NHMP)
adopted by the City of Boston through the
Office of Emergency Management.

The five goals of the plan are:

1. Equitably protect the health and safety
of the public through awareness,
preparedness, and connectedness.

2. Increase resilience by protecting and
enhancing natural resources.

3. Implement hazard mitigation and
climate adaptation projects that
meet strategic priorities.

4. Invest in protecting properties and structures.

5. Ensure that essential services and
infrastructure will function during and after a
hazard event and prepare essential services
for projected climate change impacts.

This project works towards goals 2,3, and 4

as well as Climate Adaptation Action #8 (A8):
“Implement Climate Ready Boston and Continue to
Develop Strategies that Integrate Various Natural
Hazards.” In the NHMP, Climate Adaptation Action
8 (A8) was deemed as a High Priority project.

The Resilient Dorchester Waterfront Project at
Tenean Beach / Conley Street was also identified
as a catalytic near-term project in the Coastal
Resilience Solutions for Dorchester report.

The Federal Emergency Management Agency
(FEMA) approved 2021 NHMP update makes the
City of Boston eligible for FEMA grants. We can
use those grants to put in place the strategies
identified in the final report, including projects
such as the Tenean Beach / Conley Street project.

CITY of BOSTON

Figure 46: City of Boston 2021 Hazard Mitigation Plan

Read more about 2021 Natural
Hazard Mitigation Plan here:

https://www.boston.gov/departments/emergency-
management/natural-hazard-mitigation-plan
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Morrissey Boulevard

The Massachusetts Department of Transportation,
Massachusetts Department of Conservation

and Recreation, City of Boston, and Boston
Planning and Development Agency are currently
collaborating on a planning study for the future
redesign of Morrissey Blvd. Morrissey Blvd,

a critical transportation infrastructure and
designated evacuation route, is vulnerable to
coastal flooding from the Tenean Beach and
Conley Street flood pathway, as well as other
flood pathways emanating from the Dorchester
waterfront. Improving the resiliency of Morrissey
Blvd to coastal flooding is a key planning goal

of the project, thus there is a shared interest
with the proposed project at Tenean Beach

and Conley Street. The collaborating partners
have agreed to plan Morrissey Blvd resiliency
improvements to provide protection from the 2070

1% annual chance storm based on the MC-FRM.

Joseph Finnegan Stormwater Park

The Joseph Finnegan Park storage basin envisions
a hybrid natural storage system and pump station
to be constructed in the park, adjacent to the
Neponset River. The basin can serve as a walkable
recreation area during dry weather or low tide
rain events. However, during heavy rainfalls, it can
store excessive water and pump it into the river

if necessary. Potentially, some of the stormwater
storage tanks could also be located in the Tenean
Beach project. This decentralization of tanks

from Joseph Finnegan Park would benefit both
parks in a mutually advantageous manner.

Neponset River Greenway
Extension

The Massachusetts Department of Conservation
and Recreation (DCR), with the assistance of
the BSC Group, Inc. (BSC) and Massachusetts
Department of Transportation (MassDOT),

are currently working on an extension to the
Neponset River Greenway between Tenean
Beach and Morrissey Boulevard in Dorchester.
The project features a 3,620-foot long multi-
use pathway, with a 10 foot boardwalk portion.

The first section of the project will go from Victory
Road to the William T. Morrissey Boulevard,

while the second stretches from Victory Road

to Tenean Beach off Conley Street, which links

in to the Dorchester Waterfront project site.

The project aims to connect the Lower Neponset
River Trail Greenway at Tenean Beach to the
Harbor Walk. Along the way, the project will
resurface some sections of street, add sidewalks,
increase stormwater infiltration, and allow

for new wetland habitat establishment.

More information available at:

https://www.boston.gov/sites/default/
files/file/2021/07/Neponset%20River%20
Greenway%20NOI_Combined.pdf

Figure 47: Neponset Greenway Extension, BSC Group
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ROADMAP TO IMPLEMENTATION

The Tenean Beach proposal embodies a
design solution that effectively mitigates

flood risk while providing additional benefits
of expanded recreation and improved access
to the extended Dorchester community. To
achieve successful implementation, further
development is required in the following areas.

Coordinate a Comprehensive
Flood Resilience Strategy

This is an initial step towards establishing a

continuous coastal flood resilience strategy.
Efforts must be coordinated and planned in

conjunction with adjacent resilience projects
to ensure long-term risk reduction.

Explore Funding Opportunities
for Design and Construction

There are numerous opportunities for grant funding,
including Federal Emergency Management Agency
(FEMA), Massachusetts Municipal Vulnerability
Preparedness (MVP), Massachusetts Office of
Coastal Zone Management (CZM), and National

Fish and Wildlife Foundation (NFWF). Continued
discussions are necessary to determine which

grants would best serve the project, which
grants are most competitive for selection, and
what design modifications may be required.

Conduct Detailed Site
Investigations

Delineation of Wetland Resource Areas

A professional wetlands scientist is required
to accurately delineate wetland areas,
including salt marshes and bordering
wetland vegetation. Identifying these areas
is crucial for determining the impacts of the
proposed design on wetland resources.

Bathymetric Surveys

Surveyed bathymetric data of the project area will
provide more accurate details of site elevations
both above and below water. This information is
essential for the development of the design and
will serve as the foundation for site grading, which

is necessary to achieve the proposed project goals.

Geotechnical Investigations

A geotechnical investigation is critical for
understanding the subgrade conditions necessary
for designing foundations that support flood
resilience infrastructure, such as berms and walls.

Figure 48: Next steps include further site investigations, such as wetland delineation and more detailed surveys
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Facilitate Discussions with
Regulatory Agencies for Permitting

Collaborating with regulatory agencies from the
outset allows for smoother design development,
integrating permitting requirements with

the design process. Continued innovative
collaborations between the City, DCR, and

other agencies are essential to establish a
replicable process that enables coastal risk
reduction transformation along the waterfront.

Continual Hydrodynamic Modeling

As the design progresses into more detailed phases
of documentation, it is important to model refined
designs to confirm that the project is achieving

the desired ecological and hydrological goals.
Modeling will also be able to demonstrate that
there are no adverse impacts on adjacent property
owners as a result of the design implementation.

!_-m,_-."

Develop an Inclusive Community
Engagement Plan

To engage a broader cross-section of the
diverse demographic that resides in the area,
outreach and engagement efforts need to be
accessible and targeted. Defining an equitable
engagement plan, one that is tactical and
accessible, will allow diverse voices to be
heard and help shape the design proposal
towards a more beloved community amenity.
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Figure 49: Further hydrodynamic modelling is needed to understand desired goals for the site
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FUNDING OPPORTUNITIES FOR PROJECT
IMPLEMENTATION

Grant Program

Leading Agency

Program Purpose & Eligibility

Opportunities

Challenges

Sample Dates
(Renew Annually)

The Building Resilient
Infrastructure and
Communities (BRIC)

Federal Emergency
Management Agency (FEMA)

The BRIC program seeks to move away from responsive disaster
spending and towards proactive resiliency investments. The
program supports innovative projects that involve partnerships
and provide multiple benefits to communities. Eligible projects
include those that focus on infrastructure, benefit disadvantaged
communities, use nature-based solutions, enhance climate
resilience, and adopt hazard resistant building codes.

BRIC is the FEMA grant that most closely
aligns with the Dorchester Waterfront
project and its timeline. Large scale funding
sufficient for construction and there is a 75%
federal cost share. There is more time to
spend the funds than many other grants.

Would require a Benefit-Cost Analysis (BCA),
Wetland Delineation, CLOMR, environmental and
historical resources due diligence, and potentially
additional studies. Extensive documentation
requirements, long-lead times, and cost to pursue
and obtain the funding in hand. Will likely require
demonstration that FEMA flood zones will be

reduced by the project, which will be complex due to
transportation infrastructure serving as flood barrier.

Opens: Sept. 30, 2022
Closes: Jan. 27, 2023,
at 3 p.m. ET

Municipal Vulnerability
Preparedness (MVP)
Action Grant (FY 25)

Massachusetts Executive
Office of Energy and
Environmental Affairs (EEA)

The MVP Action Grant is a financial aid for Massachusetts
communities that aim to mitigate the effects of climate change. To
qualify for the grant, potential recipients should first be certified
as an MVP community. The funding can be utilized to conduct
vulnerability assessments and establish resiliency plans.

Project aligns with the state goals related to
providing community benefits and climate change
adaptation investments in EJ communities. Less
cumbersome application process, due diligence
requirements, and procurement restrictions

(than FEMA). Weighted towards projects that
benefit EJ communities. Opportunity for

two fiscal year grants, providing continuity

in the design and permitting process.

Funding limits may be a bit on the lower side to cover

all construction. Money must be spent in a shorter
timeframe (1 or 2 fiscal years, with procurement
approximately 18 months). May not be able to fund
elements that are in regulatory gray areas. Would

require wetlands delineation and pre-application with
MassDEP, CZM, and DCR regulators to identify areas
of consensus around what elements are permittable.

FY25 Grant Round anticipated
in Spring 2024.

Coastal Resilience
Grant Program (FY 24)

Massachusetts Office of Coastal
Zone Management (CZM)

The grant for Coastal Resilience provides financial aid for projects
that strive to improve public knowledge regarding coastal storms
and climate change. It also covers activities that involve vulnerability
assessment, planning adaptations, redesigning facilities and
infrastructure that are at risk, and restoring shorelines. The program
evaluates proposals that fall into five categories, which consist of
comprehensive vulnerability assessments and outreach to the public.

The 2 million dollars in funding could develop
the design to address the DCR and permitting
concerns. Less cumbersome application process,
due diligence requirements, and procurement
restrictions (than FEMA). Weighted towards
projects that benefit EJ communities. Opportunity
for two fiscal year grants, providing continuity

in the design and permitting process.

The grant offers 2 million dollars, which would be
sufficient to cover design phases and permitting,
but not construction. Favors projects with clear
environmental permitting pathways. May not be
able to fund elements that are in regulatory gray
areas, and money may also need to be spent

in a shorter timeframe. Would require wetlands
delineation and pre-application with MassDEP,
CZM, and DCR regulators to identify areas of
consensus around what elements are permittable.

FY24 Grant Applications
due on July 11, 2023.

National Coastal
Resilience Fund
(NCRF)

National Fish and Wildlife
Foundation (NFWF)

The National Coastal Resilience Fund (NCRF) is a program that aims

to protect coastal communities and enhance habitats for fish and
wildlife by restoring and strengthening natural infrastructure. The
program supports projects that demonstrate dual benefits to both
communities and habitats, and prioritize nature-based solutions,
community resilience, and fish and wildlife benefits. Additionally,
priority is given to projects that have a positive impact on underserved
communities, engage community members in project design and
implementation, and promote sustainability and long-term maintenance.

Since the project is partly within the bounds
of the Area of Critical Environmental
Concern (ACEC) it would have a competitive
advantage. The reduction of risk for human
communities is also part of the grant criteria.
DCR and the City of Boston are eligible to
receive these grants, providing flexibility

for different implementation scenarios.

There is some concern whether the ecological
restoration aspects of the project are compelling
enough for NFWF. NFWF might fund the ecological
portion of the site from EL. 14 down, but there
may be need to look into additional funding for
upland areas. The ecological benefits may be more
compelling as part of a broader suite of actions to
improve resilience in the Neponset River Estuary.

Pre-Proposal: Mar. 2, 2023
Closes: Jun. 28, 2023

Promoting Resilient
Operations for
Transformative,

Efficient, and Cost-

saving Transportation

Program (PROTECT)

U.S. Department of
Transportation (USDOT)

The PROTECT Grant program offers financial support to ensure
the resiliency of transportation systems against climate change,
flooding, and extreme weather events. It covers eligible activities,
such as resilience planning, strengthening evacuation routes,
and enhancing the resilience of transportation infrastructure,
specifically for highway, transit, and certain port projects.

The project protects the Southeast
Expressway, Morrissey Boulevard, and
MBTA assets, so would likely qualify.

More rigorous study needed in the design to
address transportation vulnerabilities. Would
require a Benefit-Cost Analysis (BCA)

Opens: Apr. 21, 2023
Closes: Aug. 18, 2023

Table 1: Funding program descriptions, challenges and opportunities
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COST ESTIMATE

Cost estimation for this project is based on
similar projects completed in the greater
Boston, Massachusetts area, unit costs
provided in the Boston BMP Manual, and
MassDOT weighted bid prices adjusted to fit
the scope and location of this project.

Site Electrical and lighting AL 1| $ 250,000.00 | $ 250,000.00
Base Assumptions — -
Site appurtenances AL 1| $  250,000.00 | $ 250,000.00 Picnic Benches, seating, trash cans, etc
Utilities and Appurtenances
Existing water main to be relaid to follow grade of new main EarthWork S 2,656,523
Existing Drainage and sewer manhole structures to be adjusted to new grade Strip and Stockpile topsoil (6" Depth) sy 14915 $ 5.00|$ 74,573.33
Imported Clean fill cY 35000( $ 50.00 | $ 1,750,000.00 Includes material, trucking and placing
Clay embankment core cY 50| $ 700.00 | S 35,000.00 For length of Flood wall
Topsoil under Planting Areas (6") cY 2701 $ 65.00 | $ 175,544.54
Unit Quantity/LF Unit Price Cost/LF N Beach Sand for beach and Dunes cY 7300| $ 65.00 [ $ 474,500.00
Flood Wall CY 93| $ 700.00 | $ 65,268.00 2'wide wall, 6' tall on 2'x4' footing = 0.74CY
- Seepage Cutoff Wall - driven sheets Lbs 40819| $ 2.00(S 81,637.50 For length of flood wall
Erosion Controls LF 2020( $ 30.00 | $ 60,600.00
gearlngRand Gr(l;bblng AEc;e 7; z 45[3)?382 2 ;23232; Roadway Building 3 976,919
T ump emgve ruction Ent A e 5000'00 S 10'000'00 Fine Grading and compaction - Roadway SY 7196 S 5.00|$ 35,979.44
T‘:e";p;:)atreycti‘;:s fuction =ntrance o sife o000 300,00 12" Gravel Base - Roadway oy 2399] § 60.00 | $ 143,917.78
Remove and Disnoce —Steel Guardral o 500[ S 10'00 S 61000‘00 4" Asphalt Binder Course TON 1583| $ 150.00 | $ 237,464.33 | 7167sy x 4" x 0.055 = Tonnage
R < Di oS Wooden Guardrai i 260/ 10'00 3 ZIGOOAOO 2" Asphalt Top course TON 792| $ 150.00 | $ 118,732.17 | 7167sy x 2" x 0.055 = Tonnage
Rem°"e an - Dfs"Ose St°° :T :ar e o saals 500l 76000 Vertical Granite Curb - resetting existing (F 3810[ 35.00] % 133,350.00
RZ:SVZ ::d szzzz: Coonnc?et: :Nalk ays Sv 1224 § 120008 14.693.33 Retaining Wall o 362| 5 800005 289,600.00
Vi i - way. . ,693. -
Guard Rail on t f wall LF 275 65.00 17,875.00
Remove and Dispose - Asphalt Walkways SY 3962 $ 10.00 | $ 39,616.67 uard Ratl on fop of wa $ $
Romore snd Stk ertel s Corong T P E S T E S St srfading g 155183
Re |°_ e:; 2 t: Cba ante u & s <E ™ oS IR oot e T FT S Fine Grading and compaction - Parking sy 1463 3 500 $ 7,314.44
Me_c a:)mek ;averpte_n or base course and/or Sub Base ! o - OOO.OO 2 80,000.00 Poa_”\./vay ::n tar |n§ ot area — 8" Gravel Base - Parking o 327§ 50001 S 19,602.71
isc Park Demolition ,000. ,000. avillion structures, fencing, utilities 37 Asphalt Binder Course ToN 241§ 15000 § 36,206.50
1.5" Asphalt Top course TON 121| S 150.00 | $ 18,103.25
Drainage Pioin Linear Foot 2000] $ 170.00 | § 340.000.00 | 12-24" RCP Vertical Granite Curb - new LF 883| S 75.00 | $ 66,225.00
ainage - ping €ar roo . —— - - Fine Grading and compaction - sidewalk SY 5304| $ 7.00($ 37,130.33 | Harborwalk & Exposed Agg Ped Conc
Catch Basin Each 14| $ 5,000.00 | $ 70,000.00 | includes frame/grate, adjustments, hood, etc m
Standard Manhol Each 06 750000 5 112.500.00 | includes ] - et 8" Gravel Base - walkways cY 327 $ 40.00 [ $ 13,068.47
TZZ Gaarte (Bzrlk;: Preventer) E:zh 2[s 750000 $ 15.000.00 T L R Boardwalk on Grade SY 177) 180.00 | 5 31,900.00
! W TV = = Concrete Sidewalks - Harborwalk NG 2778| $ 145.00 | $ 402,761.67 | 120$/SY is MassDOT median - cement conc sidewalk
BioRetention Pond SF 17762| $ 3450 | $ 612,789.00 | includes plantings and warrant Concrete Sidewalks - Exposed Aggregate Y 2970 5 1350015 400,920.00
: Zis pantig Y Concrete - CIP Pedestrian Concrete sv 4082 § 85.00 ] 5 346,951.11
\;\./att:‘r r;1a|‘nt LlneEar EOOt ZOOg z 3 3(5)[0)32 2 sgg'ggggg !nc:uges ;al;/es ctonntectlolns, fluzhlng antd testing Basketball Court EA 1| $ 165,000.00 | $ 165,000.00 | concrete base sportscourt, including appurtenances
Ire rycralnts ac — — Inclces hydrant, gate valve, and appurtenances Tennis Courts EA 2[s 185,000.00 | $ 370,000.00 | concrete base sportscourt, including appurtenances
Pickleball Court: EA 2 120,000.00 240,000.00 te b 1 t, includi T
Adjusting existing structures to grade LS 1[ s 20,000.00 | $ 20,000.00 [ciebar tourts $ $ concrete base sportscourt, Incuding appurtenances
ility Rel i El ATV, L 1 2 . 2 .
Utility Relocation (Elect/CATV/Comm) S S 00,000.00 | $ 00,000.00 e AT 3 1751136
Trees AL 1[ s 185,000.00 | $ 185,000.00
Shrubs AL 1[ s 485,000.00 | $ 485,000.00
Coastal Dune cover SF 23515 $ 10.00 | $ 235,150.00
Maritime Forest cover SF 7181| $ 16.00 | $ 114,896.00
High Marsh Mix SF 38668| S 12.00 | $ 464,016.00
Low Marsh Mix SF 16050| $ 12.00 | $ 192,600.00
Lawn Area SF 37237| $ 2.00|$ 74,474.00
Sub-Total $ 10,460,271
15% Contingency - $ 1,569,041
Total $ 12,029,312

Table 2: Initial cost estimate
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CONSTRUCTION SCHEDULE
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TASK TIMELINE
DESIGN AND COORDINATION

100% DESIGN DEVELOPMENT 4 MONTHS
PERMITTING PROCESS

SURVEY AND GEOTECHNICAL INVESTIGATION 1 MONTH

PERMITTING DRAWINGS (50% CD-LEVEL) 2 MONTHS

PERMITTING DRAWINGS (75% CD-LEVEL) 1 MONTH

MEPA ENF - APPLICATION PREPARATION TO APPROVAL | 5 MONTHS

MEPA SINGLE ENVIRONMENTAL IMPACT

REPORT - PREPARATION TO APPROVAL 6 MONTHS

BOSTON CONSERVATION COMMISSION - NOI 3 MONTHS

BWSC SITE PLAN REVIEW 12 MONTHS

ASSoE G AgFLCATOn

ACOE - PRECONSTRUCTION NOTIFICATION 7 MONTHS
CONSTRUCTION DRAWINGS

100% CONSTRUCTION DOCUMENTS REVIEW 1 MONTH
BID PROCESS

BID DOCUMENTS REVIEW 3 WEEKS

BIDDING PERIOD 2 MONTHS
CONSTRUCTION PROCESS

CONSTRUCTION SCHEDULE 18 MONTHS
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BENEFIT COST
ANALYSIS



"'t TETRA TECH

Memo

To: Linh Pham, Scape

Ce: Laura Marett, Scape

From: Scolt Vose (Tetra Tech), Jason Hellendrung (Tetra Tech)
Date: B/292023

Subject: Tenean Beach Prefiminary BCA Resulls

1.0 INTRODUCTION

This memorandum {memo) has been developed to calculate a benefit-cost ratio for the Dorchester Waterfront project
Ilocated at Tenean Beach. This current analysis builds upon the previous benefit-cost analysis work that was completed
for a wider array of projects as documented in the Climate Ready Dorchester Preliminary BCA Memo, dated 4 April 2020,

2.0 METHODOLOGY

This benefit-cost analysis uses previous data and information compiled for the Climote Reody Dorchester Preliminary BCA
Memg and updates key data inputs to develop a benefit-cost ratio consistent with current data and reports for the

Tenean Beach improverments. This benefit-cost analysis is also consistent with the general procedures described inthe
Climote Ready Boston - Approach ond Methodology for Asset Dote Collection ond Exposure Analysis ond Conseguence
Analysis, Version 1.0, dated 17 October 2016,

The primary steps in this analysis include:
1. Updating of previously developed structure imventory database to
a. extract only structwres impacted/protected by the proposed Tenean Beach improvements and
b. update structure and content values for the selected structures to 2023 price levels.

2. Incorporate current hydraulic modeling results for the without- {existing) and with-project (proposed)]
conditions,

3. Model economic damages for the with- and without-project conditions, which includes estimating damages for
the fellowing categories:

a, Direct physical damages bo buildings and their contents
b. Displacement costs

€. Mental stress and anxiety costs

d. Lost produectivity costs

¢, Roadway transportation detour costs

4, Calculate annualized benefits and costs for generating a resulting benefit-cost ratio.

Tetra Tech
17885 Von Karman Ave #8500, Irvine, CA 92614
102 DORCHESTER’S RESILIENT WATERFRONT AT TENEAN BapEHI45.809.5000 | tetratech.com

3.0 BENEFIT-COST ANALYSIS

3.1 PROJECT BENEFITS

Project benefits are estimated as expected annual damages (EAD), which is the annualized difference in damages
between the without- and with-project conditions. A summary of the assumptions for each damage category included in
this analysis is provided below, including a summary of the final project benefits,

3.1.1 Structures and Contents

Structure and content damages covers the building-related losses associated with direct contact with flood waters.
Structure damage relates to the structural components of building such as foundations, walls, and utilities, The content
damages reflect damage to the non-strectural components of building such as furniture, fistures, cabinetry and other
perzonal property and equipment.

Far this anakysis, a detailed structure inventory was already prepared and used in the 2020 BCA analysis referenced
previously. This inventony covered a much larger area beyond the Tenean Beach project location. Therefore, the previous
structure inventory was compared with the latest hydraulic modeling’ for the Tenean Beach project area, and the
specific structures impacted by this proposed project were extracted. Then these remaining 151 structures in the
inventory were updated with current structure and content values using an average escalation factor from several
sources including the US Army Corps of Engineers and US Census Bureau data’,

Damages for each building were then calculated based on depths at each structure point after accounting for changes in
ground elevation and estimated first floor elevations. Depth-to-damage functions were taken from several sources® to
ensure each struchure occupancy type was accounted for. The total damages for the with- and without-project
conditions are provided below,

Annual Exceed. Without-Project Damages With-Project Damages Structure and

Probability Structures Contents Structures Contents Content
(AEP) Benefits

e 51,252,412 55,760,450 50 50 ST.012,E62

204 52,426,191 510,266,436 444 717 539,411 412,608 490

1% &5 100,015 530,975,446 £45 751 €42 ITR £36, 186,431

0.5% 49,087,832 543,456,805 447,117 545,101 452,451,418

0,296 512,174,705 553 364 095 458 758 463,306 865,416,325

3.1.2 Disruption Costs

Displacement costs to building owners is generally calculated as a one-time disruption cost, along with a recurring
mionthly rental cost. For this analysis, only the disruption portion of overall displacement costs has been estimated. This

is because the monthly rental cost is significantly driven by the assumptions used to estimate overall duration until

Hyd raulic mosdeling comg leted by Waoods Mode Group, which prosded water surface elevations for [a) existing and prapesad conditsons, () the 20,
5, 100k, 100 and 500-yr flood evenis, snd [ch the 30030 time hofoon Bydrasalic conditions.
' s usece contentdin ook e utilsgetlile foallaction/pl B0 L ool g IR0G and bl e e Coms i povConstruciion ol oy ment. tbml
! epih damage functicns taken primafly [nsm Manth Arlantie Coodd Compradsentive STody [January 2005} and athers taken from USACE'S HEC-Lile5am

madel.
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structure owners can reaccupy. These reoccupation durations are often arbitrary and difficult to reasonably estimate,
and as such have not been estimated at this time. However, the disruption costs are a one-time cost applied to
inundated structures with a well-documented cost per square foot already developed by FEMAY The following table
provides a summary of the without- and with-project disruption costs,

AEP Disruption Costs Disruption Costs (with- Disruption Benefits
{without-project) project)

5% 5154211 &0 H164,211

296 4233,552 51,301 5232,251

1% 5242,111 51,301 L240,810

0.5% 5397.110 51,301 5305809

0.2% $583,730 §1,535 $582,195

3.1.3 Stress and Anxiety

This damage category is intended to characterize human health impacts following a flocd that may result in decreased
quality of life through adverse mental health, Based on FEMA's BCA Toolkit® the current value per inundated resident is
52,443, This value was applied to all inundated residential structures, with adjustments for multi-unit residential
structures, as well as assumed number of persons per unit taken from US Census data®, The following table provides a
summary of the without- and with-project mental stress and anxiety costs,

AEP Stress Costs (without- Stress Costs (with- Stress Benefits
project] project]
LS 0 30 0
2% £R9,002 S0 L89,602
1% £123.616 s0 £123.616
0.5% £219,137 S0 £219,137
0.2% £309,040 50 £309,040

3.1.4 Lost Productivity

Lost productivity is intended to estimate worker productivity impacts that anise due to adverse hurnan health impacts
following a flood event. Based on FEMA's BCA Toolkit methodology, a value of 58,736 was used for each worker whose
resedence is inundated., The assumed number of workers per residential unit was calculated from US Census data for the
city of Boston'. The following table provides a summary of the without- and with-praject lost productivity costs.

AEP Lost Productivity Lost Productivity Lost Productivity
{without-project) (with-project] Benefits

Eoh 0 30 30

2% 223 642 50 §223 642

1% 307,507 50 5307,507

0.5% 545,126 50 545,126

* Sep Bana - Cast Amalyas Soslovman b ovd Enhancemants, Sondong Foonomic Wnve Methodeloay Repart, Verwon L0, dated 30 Sume 2L
Jihumﬂ.‘muﬂmuhuuaumuuuuﬂ_ﬁ.uhm
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0.2% |

$768,768 |

$768,768 |

3.1.5 Transportation Detours

This damage category addresses impacts to roadway traffic that would incur detours, and thus added travel times,
during & flood event. A review of local traffic count data from MassDOT was completed to determine estimates of daily
wehicle traffic, and the nearest surface road with traffic counts is on Morrisey Boulevard®. MassDOT estimates that 35,875
vehicles travel along Morrisey Blvd just north of Conley Street. Using this daily traffic value with assumed closure
durations for each flood magnitude, an estimated added detour time {currently S-minutes), and an estimated employee
compensation rate of 348.23 per hour for the City of Boston®, total detour costs were estimated.

AEP Traffic Detour Costs Traffic Detour Costs Traffic Detour Benefits
{without-project) {with-project)
5% 524,036 50 524,036
2% 536,054 50 $36,054
1% 472,109 50 472,100
0.5% 144,218 50 5144218
0.2% %288,435 %0 %288,435
3.1.6 Expected Annual Damages
Expected annual damages (EAD) are estimated in the following table.
BEP Total Damages Total Damages [with- Total Benefits Contribution to EAD
[without-project) project]
506 §7,201,108 0 §7,201,109 §202,381
2% 513 275,774 585,439 513,190,334 k0, T09
1% $37,019,803 489,331 436,030,472 §222,779
0.5% $53,850,228 94,520 453,755,708 $180,531
{0.256 567 488 863 %123 600 56T 365,263 S134 057
Expected Annual Damages 51,050,457

3.2 PROJECT COSTS

A detailed line-itern construction cost estimate has been developed for this project. The total cost includes all proposed
elements of the project and is summarized in the table below,

Summary Category Construction Cost
Stabilization and Demaolition 5523,220
Public Utilities 51,897,265
Site Utilities 500,000
Earthwork 52.665,523
Roadway Building 5976,919
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Site Surfacing 52,155,183
Landscaping and Plantings 51,751,136
Sub-Total 510,480,271
Contingency {15%) 51,569,041
Total Cost 512,029,312

Im addition to construction, an annual operations and maintenance [0&M) cost has been estimated as 1% of the total
construction cost above, This annual 0&M is assumed to be incurred every vear after construction and for the length of
the project life.

4.0 RESULTS

4.1 BENEFIT-COST RATIO

The benefits (EAD) and costs for this project have been annualized based on two different discount rates (3% and 790)

and assumes a 50-year project life. The subsequent table provides the annualized benefits, annualized costs, benefit-cost

ratio, and total net benefits for the Tenean Beach project,

Item Benefit-Cost Ratio Benefit-Cost Ratio
{3% Disc. Rate) (7% Disc. Rate)

Annualized Benefits 5879, 741 5699,564

hnnualized Costs 498 162 5681,257

Benefit-Cost Ratio 77 1.03

Net Annualized Benefils $341,580 518,667

4.2 LOWER BOUND ANALYSIS

The analysis presented above likely reflects a lower bound analysis. Many of the assumptions used were consenvative in
their impact, and other benefit categories have been omitted due to limited information available at this time. The
following is a list of potential benefit assumptions that could lead to higher benefits with further analysis.

=  Many other potential damage categories were not modeled for the benefits estimation. These other damage
categories include but are not limited to:

106

Transportation losses for subway/rail lines - The Red Line subway runs directly through the study area, and
there is potential that the tracks are inundated or jeopardized during large magnitude flood events.

Utility loss of service impacts {electrical, potable water, wastewater) - There are metrics available to
estimate these losses over assumed outage duration periods, Due to limited infermation currently on flood
durations, and potential outage periods, these were not estimated.

Environmental or ecosystemn services benefits - There is insufficient information at this time to make a
determination on petential envirenmental or ecosystem senvices benefits,

Recreation benefits - Flood events often inundate, and thus limit, recreational use areas and opportunities,

Recreational facilities in the area have not been analyzed at this time.

DORCHESTER’'S RESILIENT WATERFRONT AT TENEAN BEACH

*  Emergency response costs - Flooding often causes increased emergency response costs for fire and police
departments, and it is likely that some additional emergency services would be expected for flooding in this
area.

#  The provided hydraulic models used in this analysis account for the existing and proposed hydrauvlic conditions
that are expected in the year 2030, It should be noted that no additional time horizons were used in this benefit-
cost analysis, But previous analysis'® used additional time horizon hydraulic information to estimate EAD in the
years 2050 and 2070 and incorporated those ime horizons into the previous benefit-cost analysis efforts,

Results from the inclusion of 2050 and 2070 hydraulics led to significant increases in EAD as time progresses and
climate change impacts are incurred to this study area, Thus, a higher benefit-cost ratio could be expected if
further climate change impacts are included in this analysis. Using the current benefit-cost analysis presented
above and adjusting EAD at & similar rate as the previous reporting, benefit-cost ratios could more than double if
accounting for future hydraulic changes,

Climate Meody Donchesher Prelimainany BCA Memo, dated 4 Apsil 2020, prepared by Tetra Tech.
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CRITICAL SITE DATUMS

DESIGN FLOOD ELEVATION: WATERFRONT DESIGN FLOOD ELEVATION: CONLEY ST. I-93 UNDERPASS
NOW-TERM (BASED ON 2030 1% AEP) NOW-TERM (BASED ON 2030 1% AEP)

PARAMETER VALUE (NAVD88) PARAMETER VALUE (NAVD88)

2030 1% AEP WATER SURFACE ELEVATION 10.7 FT 2030 1% AEP WATER SURFACE ELEVATION 10.7 FT

2030 1% HMAX (WAVE HEIGHT) 30FT 2030 1% HMAX (WAVE HEIGHT) 0 FT

2030 1% HSIG (WAVE HEIGHT) 1.8 FT 2030 1% HSIG (WAVE HEIGHT) 0 FT

DESIGN FLOOD ELEVATION (WSE+ HSIG WAVE CREST)| 12.1 FT DESIGN FLOOD ELEVATION (WSE+ HSIG WAVE CREST)| 10.7 FT
NEAR-TERM (BASED ON 2050 1% AEP) NEAR-TERM (BASED ON 2050 1% AEP)

PARAMETER VALUE (NAVD88) PARAMETER VALUE (NAVD88)

2050 1% AEP WATER SURFACE ELEVATION 12.4 FT 2050 1% AEP WATER SURFACE ELEVATION 12.4 FT

2050 1% HMAX (WAVE HEIGHT) 3.5FT 2050 1% HMAX (WAVE HEIGHT) 0FT

2050 1% HSIG (WAVE HEIGHT) 2.1FT 2050 1% HSIG (WAVE HEIGHT) 0FT

DESIGN FLOOD ELEVATION (WSE+ HSIG WAVE CREST) 14.0 FT DESIGN FLOOD ELEVATION (WSE+ HSIG WAVE CREST) 12.4 FT
LONG-TERM (BASED ON 2070 1% AEP) LONG-TERM (BASED ON 2070 1% AEP)

PARAMETER VALUE (NAVD88) PARAMETER VALUE (NAVD88)

2070 1% AEP WATER SURFACE ELEVATION 14.1 FT 2070 1% AEP WATER SURFACE ELEVATION 14.1 FT

2070 1% HMAX (WAVE HEIGHT) 4.5 FT 2070 1% HMAX (WAVE HEIGHT) 1.5 FT

2070 1% HSIG (WAVE HEIGHT) 26 FT 2070 1% HSIG (WAVE HEIGHT) 0.9 FT

DESIGN FLOOD ELEVATION (WSE+ HSIG WAVE CREST) 16.2 FT DESIGN FLOOD ELEVATION (WSE+ HSIG WAVE CREST) 14.8 FT
NOTES:

e All elevation values in NAVD88
e All data utilizing MC-FRM data as described on pg. 102
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CRITICAL SITE DATUMS

PRESENT-DAY TIDAL
DATUM VALUE (NAVD88)
MLW -5.16 FT
MTL -0.42 FT
MHW 433 FT
HTL 6.80 FT

SEA LEVEL RISE ASSUMPTIONS

TIMEFRAME VALUE (FT NAVD88)| VALUE (IN NAVD88)
2030 13FT 156 IN

2050 25 FT 30 IN

2070 43 FT 51.6 IN

AVERAGE MONTHLY HIGH TIDE

TIMEFRAME VALUE (NAVD88)
PRESENT 6.5 FT
2030 8.0 FT
2050 9.3 FT
2070 11.2 FT
NOTES:

¢ All elevation values in NAVD88

e Present-day MLW, MTL, MHW elevation values gathered from NOAA Station 8443970, Boston MA.

e Present-day HTL elevation value gathered from Neponset River Greenway Notice of Intent Plan Set.
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2008 TIDAL 2030 TIDAL
DATUM VALUE (NAVD8S) DATUM VALUE (NAVD88)
MLLW -5.30 FT MLLW -3.80 FT
MLW -4.95 FT MLW -3.90 FT
MTL -0.20 FT MTL 1.20 FT
MHW 454 FT MHW 6.10 FT
MHHW 5.00 FT MHHW 6.50 FT
2050 TIDAL 2070 TIDAL
DATUM VALUE (NAVDSS) DATUM VALUE (NAVD88)
MLLW -2.70 FT MLLW -1.00 FT
MLW -2.40 FT MLW -0.70 FT
MTL 2.50 FT MTL 4.30 FT
MHW 7.40 FT MHW 9.30 FT
MHHW 7.80 FT MHHW 9.70 FT
NOTES:

e All elevation values in NAVD8S.
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Scape Landscape Architecture

linh@scapestudio.com

cC Laura Marett {Scape), Kirk Bosma (WHG), Grace Medley (WHG)

RE: Tenean Beach Flood Resiliency Design — Performance Modeling

Introduction

Woods Hole Group utilized the Massachusetts Coast Flood Risk (MC-FRM) to verify the performance and assess
potential impacts associated with the proposed (schematic) coastal flood resiliency improvements at Tenean
Beach in the Dorchester neighborhood of Boston, Massachusetts. The intent of the proposed design is to
mitigate the Conley St flood pathway into the Dorchester neighborhood, providing protection up to a 2030 1%

annual chance flood plus 1 foot of freeboard, at a minimum. This evaluation included influences of the proposed

schematic design on flood pathways, flood extents, water surface elevations, and redirected flood waters to
neighboring properties in a series of storms representative of coastal flood annual exceedance probabilities
[AEPs) in the 2030 time horizon. The following technical memorandum serves to summarize the results of the
performance modeling.

Proposed Coastal Flood Resiliency Improvements

Performance modeling involves virtual construction of the proposed design into the MC-FRM domain and
additional sub-modeling grids, simulating select AEP storm scenarios within the model(s), and assessing
hydrodynamic changes (water levels, extents, etc.) between existing and proposed conditions. For this project,
the proposed schematic design combines an elevated waterfront park, elevated roadway, and flood wall, with a
maximum continuous crest elevation of 14 feet NAVDEE. Figure 1 presents the approximate alignment that was
applied to the hydrodynamic modeling grid.

Design Contours
i—1{ D oo

12 8 Sonime

— 14 R Conlor

Figure 1: Approximate design alignment contours applied to the modeling domain. The design was applied to the
MC-FRM modeling mesh as a series of contours representing the 10ft NAVDSE contour line, the 12 ft NAVDES
contour line, and the 14 ft NAVD8S contour line as proposed by the design drawing.

MC-FRM Performance Modeling

The MC-FRM is a high-resolution, probabilistic flood risk model created specifically to assess physics-based,
coastal forced, flooding conditions under present and future climate conditions for the entire coast of
Massachusetts. The MC-FRM only considers overland coastal flooding — drainage infrastructure is not included.
The model uses a two-way coupled version of the Advanced Circulation (ADCIRC) and Unstructured Simulating
Waves Nearshore (UnSWAN) models to fully simulated a variety of storm conditions (e.g., tropical and extra-
tropical cyclones, etc.). The MC-FRM incorporates the state standard sea level rise conditions over time as
presented by Massachusetts Coastal Zone Management and Resilient MA
(https://resilientma.mass.gov/changes/sea-level-rise). Storm intensification due to climate change is also
incorporated within the MC-FRM in the 2050 and 2070 time horizons. The model has, and is currently, being
used for numerous coastal planning and design projects throughout Massachusetts and is recommended by the
Commonwealth of Massachusetts Climate Resilience Design Standards as the basis for resilient coastal design.

The MC-FRM provides a probabilistic distribution of water levels for locations throughout Massachusetts based
on thousands of storms. From these thousands of storm events, individual storms corresponding closely to
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specific annual exceedance probability [AEP) water surface elevations can be selected to evaluate the
performance of coastal flood resiliency projects. For this modeling effort, six representative storms, under two
different climate horizons were simulated for existing conditions [existing elevations) and proposed conditions
(with the proposed development constructed) within the MC-FRM framework.

The six specific storm AEP cases simulated and their respective peak stillwater levels at the project location are
provided in Table 1.

Table 1. Peak water levels utilized for the performance modeling

Storm Event Case Return Period - Still Water Level
(Annual Exceedance Climate Horizon | at Tenean Beach
_ Probability) (ft, NAVDSS)
5% 20-year 2030 9.8

2% 50-year 2030 10.3
1% 100-year 2030 10.7
0.5% 200-year 2030 11.0-11.1
0.2% 500-year 2030 11.6
1% 100-year 2050 12.4

Flood Pathways Analysis

The proposed design's maximum crest alignment is at 14 feet NAVDEE, and none of the storms considered
produce high enough water surface elevations to exceed this elevation. As a result, the Conley 5t flood pathway
is fully mitigated as a source of overland coastal flooding by the proposed design in these scenarios.

In the area west of 1-93, between Dorchester Bay Basin and Neponset Circle, there are multiple 2030 AEPs in
which the Conley St flood pathway is the only source of overland coastal floeding (Figure 2). These include the
2030 5%, 2%, and 1% AEPs (shown in shades of green). Based on the MC-FRM results, the proposed design will
fully mitigate overland coastal flooding in this area at these AEPs. The risk of floodwater flanking the proposed
design through underground drainage infrastructure in these events was not assessed.

There are additional coastal flood pathways into this area at lower AEPs in 2030 {(and higher AEPs in 2050 and
2070). The MC-FRM resolves a significant flood pathway at the Morrissey Blvd/1-93 underpass just south of
Dorchester Bay Basin (Figure 2). This pathway contributes to flooding in the area at 2030 0.5% (yellow) and
lower AEPs (and 2050 2% and lower AEPs). However, the sub-area that floods from the Morrissey/1-93 pathway
is separate from the sub-area that floods from the Conley 5t flood pathway at the 2030 0.5% (yellow) and 0.2%
(orange) AEPs. At the 2030 0.1% AEP (pink), the two sub-areas join to a single larger floodplain. The proposed
project will mitigate overland coastal flooding in the sub-area that floods from the Conley St flood pathway at
the 2030 0.5% and 0.2% AEPs. The sub-area separately flooded by the Morrissey Blvd/1-93 pathway will remain
at risk in these events. The risk of floodwater flanking the proposed design through underground drainage
infrastructure in these events was not assessed.
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Figure 2: MC-FRM 2030 Annual Probability of Inundation (AEP) map showing Conley 5t, Morrissey Blvd/I-33
underpass, and potential MBTA flood pathways.

The MC-FRM does not resolve a narrow (approximately 5-10 feet wide) potential flood pathway at the MBTA
Red Line maintenance yard on Conley Street (located on the far northern end of the existing concrete noise
wall). At high enough water levels, flooding could potentially flank the noise wall on the east side of the rail
right-of-way and flow over the rail line, into a narrow drainage ditch on the west side of the rail right-of-way,
and north under the 1-33 overpass into the sub-area fed by the Conley 5t flood pathway (Figure 2). Based on
survey and LiDAR topographic data, the existing noise wall will block this flood pathway for events with a water
surface elevation of up to about 11 feet NAVDES (2030 0.5% AEP). For less frequent storms that begin to exceed
that level, water may flank this noise wall. For example, at the 2030 0.2% water surface elevation (11.6 feet
NAVDER) the potential flanking entry point would only be about 5 feet wide with maximum 0.1 feet to 0.6 feet
of flood depth at the peak of the storm, limiting the volume of flooding that could potentially flank the proposed
project through this pathway. Based on professional engineering judgement, the potential flooding through the
MBTA pathway is unlikely to be sufficient to inundate the full sub-area protected by the proposed project up to
the 0.2% AEP. With a water surface elevatoin around 13.0 feet NAVDES (2050 0.5% AEP), this pathway is likely
to be fully activated.

Results of Performance Modeling: Extent of Flooding

In a 1% AEP storm event in 2030, the Tenean Beach design meets the design intent of eliminating overland
coastal flooding in the sub-area directly affected by the Conley 5t flood pathway (Figure 3).

Page 4 of 12



| | Flooded under Proposed Condiions
I Fiooded Under Exising CondBons,

1] a1 02
Milae +

Figure 3: Flood extents for the 1% AEP storm event under the 2030 climate horizon. The light blue indicates areas
that are flooded in both existing and proposed conditions, whereas the dark blue regions indicate areas of
avoided flooding due to the design alternative.

Flooding that occurs during the 2050 1% AEP storm event exceeds the threshold at which the Morrissey Blvd/I-
93 flood pathway is activated. Due to the additional flooding coming from this pathway, there is an area of
uncertainty in the flood extents due to the model's resolution, the ability to represent flow hydraulics through
the MBTA Red Line underpasses at Morrissey Blvd, and limitations due LIDAR. This area of uncertainty is
represented in Figure 4 as a hatched shading overlain on the flood extent.
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Figure 4: Flood extents for the 1% AEP storm event under the 2050 climate horizon. The light blue indicates areas
that are flooded in both existing and proposed conditions, whereas the dark blue regions indicate areas of
avoided flooding due to the design alternative. The hatched area represents uncertainty in the extent of flooding.

Results of Performance Modeling: Water Surface Elevations

Part of this analysis involved using the MC-FRM results for water surface elevations (WSE) to provide WSE
rasters before and after project implementation to inform a Benefit Cost Analysis conducted by TetraTech. The
storms considered for this analysis were the five storms in 2030, where there is an independent project benefit
in eliminating the flooding in the sub-area affected by the Conley 5t flood pathway. The results maps are shown
in Figure 5 through Figure 9.
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Figure 5: Water surface elevations for the 2030 5% AEP. The left panel represents existing conditions, without the Figure 6: Water surface elevations for the 2030 2% AEP. The left panel represents existing conditions, without the

project implemented, and the and the right panel represents proposed conditions, with the project implemented. praject implemented, and the and the right panel represents proposed conditions, with the project implemented.
Water surface elevations above Mean High Water (MHW) are shown in this figure, considering overland flooding Water surface elevations above Mean High Water (MHW) are shown in this figure, considering overland flooding
only. only.
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Figure 7: Water surface elevations for the 2030 1% AEP. The left panel represents existing conditions, without the Figure 8: Water surface elevations for the 2030 0.5% AEP. The left panel represents existing conditions, without
project implemented, and the and the right panel represents proposed conditions, with the project implemented. the project implemented, and the and the right panel represents proposed conditions, with the project

Water surface elevations above Mean High Water (MHW) are shown in this figure, considering overland flooding implemented. Water surface elevations above Mean High Water (MHW) are shown in this figure, considering
only. overland flooding only.
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Figure 9: Waoter surface elevations for the 2030 0.2% AEP. The left panel represents existing conditions, without
the project implemented, and the and the right panel represents proposed conditions, with the project
implemented. Water surface elevations above MHW are shown in this figure, considering overland flooding only.

Results of Performance Modeling: Redirected Flood Waters

As flood waters flow inland and interact with infrastructure (both existing and proposed), various patterns and
potential redirection of flow magnitudes, directions, and volumes can occur. Proposed infrastructure can
function as a barrier to flow, which can potentially alter the flow patterns and modify flow velocities and flow
volumes in the vicinity of these changes. Redirected flood waters that cause additional flooding to adjacent
neighborhoods will be shown through modeled results as a localized increase in the water surface elevation in
areas adjacent to the project implementation site. Impacts to neighboring properties in the form of redirected
flood waters due to the placement of the design alignments was investigated for two storms, consisting of the
1% AEP event in 2030, and the 1% AEP event in 2050.

Modeled results indicate that during the most extreme of the storm scenarios simulated, there are no localized
increases in water surface elevations, and therefore no redirected flood waters to the Port Norfolk
neighborhoods. The assumption is made that results of flow redirection are the most extreme during the largest
events, and if no difference is calculated in the largest of the events between existing and proposed water
surface elevations, no differences will be observed in events of lesser magnitude.
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Figure 6: Flood extents, and water surface elevations, for the 1% AEP storm event under the 2030 {Left panel)
and 2050 {Right panel) climate horizons, under existing and proposed conditions. The light blue indicates areas
that are flooded with the project in place, whereas the dark blue regions indicate areas of the extent of flooding
without the project in place. The hatched area in the right panel represents uncertainty in the extent of flooding
that occurs when other flood pathways become dominant.

Conclusions
Based on the performance modeling results and analysis, key findings include:

* The proposed project effectively mitigates overland coastal flooding through the Conley 5t underpass.

® The proposed project meets the intended design goal of providing protection from overland coastal
flooding up to a 2030 1% AEP.

® The proposed project does not redirect coastal floodwaters to the Port Norfolk neighborhood. Water
surface elevations in the Port Morfolk area are the same with the project as in existing conditions.

The proposed project eliminates flooding in the area inland of Conley 5t up to the 2030 0.5% AEP.

o At the 2030 0.2% AEP the proposed project may begin to be flanked by the MBTA flood pathway, but the
flood volume is unlikely to be sufficient to inundate the full sub-area otherwise protected by the proposed
project. Other resiliency improvements are required to mitigate this flood pathway.

#=  Dther resiliency improvements are required to mitigate overland coastal flooding through the Morrissey
Blvd/1-93 underpass. This flood pathway will activate at the 2030 0.5% AEP. In events with water surface
elevations at or above the 2030 0.1% AEP, the degree to which this pathway will contribute flooding to
the area otherwise protected by the proposed project is uncertain.
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RE: Tenean Beach Flood Resiliency Design — Beach and Dune Cross-shore Modeling

Introduction

Tenean Beach, located in the Dorchester neighborhood of Boston, MA is a sandy beach situated at the confluence of the
mouth of the Neponset River and Dorchester Bay. Tenean Beach has been identified by the Climate Ready Dorchester
process as part of an area particularly at risk from climate change. Areas behind and adjacent to the beach were
identified as being at risk of flood inundation during extreme coastal flood events with increasing risk due to expected
future sea level rise. To provide resiliency benefits to the surrounding neighborhood and for the beach itself, a beach
nourishment and dune enhancement element of the overall project has been designed.

The goal of raising the beach and dune with nourishment projects is to maintain a viable beach for recreational use
under future sea level rise conditions, while also working in concert with the overall project’s flood mitigation elements
to reduce flooding under present and future storm conditions. As such, this project raises the elevation of the dune crest
and beach berm and increases width of these beach elements to provide a more resilient beach setting and creates a
usable beach even under future sea level rise conditions. Cross-shore wave and sediment transport modeling was
conducted to understand the expected performance of the proposed project with respect to erosion during coastal
storm events. Therefore, providing a measure of potential maintenance requirements with the beach nourishment
portion of the overall resiliency mitigation approach.

While Tenean Beach was identified as being at risk due to flooding due to elevated water levels, wave-action is expected
to be minimal, which means erosion and maintenance of the beach system may also be reduced. Located in a relatively
narrow estuarine channel, and thus exposed to a short wave fetch length, Tenean Beach is fairly protected from wave
action. Additionally, Tenean Beach is situated south-east of both Squantum Point and a wave fence at the Port Norfolk
Yacht Club that shield Tenean Beach from larger waves during the predominantly nor’easter-driven coastal storm
events. As wave-action is a critical component in driving beach erosion, Tenean Beach is expected to be relatively stable,
experiencing only moderate erosion under regular conditions. For this reason, it can be expected that the proposed
beach nourishment project will remain relatively stable and require infrequent replenishment.

Proposed Beach and Dune Improvements

The project proposes to expand and enhance the existing beach and construct a new beachgrass stabilized primary
frontal dune with beach compatible sand. At its widest cross-section (Figure 1), the beach profile will rise from existing
grade just above Mean High Water at a 10:1 slope to a 100 ft wide beach berm with a crest elevation of 7 ft NAVD88.
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The toe of the dune would be set at elevation 7 ft NAVD88, with a foreslope of 7:1, 20 ft wide crest at elevation 12 ft
NAVD88, and backslope of 10:1. The dune will be stabilized with beachgrass.

Cross-shore Performance Modeling

In order to evaluate the conceptual design configurations of beach and dune nourishment at Tenean Beach, estimate
service life, and to determine the protective level of the proposed design during high-energy storm events, a cross-shore
sediment transport model (XBeach) was utilized. XBeach is an open-source numerical model developed to simulate
wave, hydrodynamic and morphodynamic processes. It has been developed with support of various agencies including
the US Army Corps of Engineers, Rijkswaterstaat and the EU, together with a consortium of UNESCO-IHE, Deltares
(formerly WL | Delft Hydraulics), Delft University of Technology, and the University of Miami. The newest version of the
model (XbeachX) was utilized for the purposes of this study. XBeach was originally designed to assess hurricane impacts
on sandy beaches. However, with funding from the Dutch Public Works Department the model has been extended,
applied, and validated for storm impacts on dune and urbanized coasts, and, with further support from the European
Commission XBeach has been validated on a number of dissipative and reflective beaches throughout the EU.

To assess the proposed nourishment design at Tenean Beach a 1-Dimensional representation of the design was created
based upon the most recently available survey and lidar data for the site. The proposed design was superimposed on the
existing topography data to create a representative transect for the modeling. Figure 1 shows a plan view map of the 1D
transect location simulated for this project.

Tenean Beach
Boston, MA

N
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Figure 1. Xbeach 1-D cross sectional transect assessed for Tenean Beach in Boston, MA
Page 2 of 5
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Boundary conditions including water levels and wave conditions were created to be applied at the offshore boundary of rRC——

the Xbeach grid. Four different storm condition cases were utilized for this study. This included coastal storm events — Propaued Duse Protle
corresponding to 10yr, 20yr, 50yr, and 100yr return period storms under present day conditions (2008 centered tidal SING00 D 1700 e A
epoch). Wave and water level conditions were obtained from the Massachusetts Coast Flood Risk Model (MC-FRM) for

representative storms. MC-FRM is a high-resolution flood risk dataset based upon the results of a probabilistic - N\

hydrodynamic modeling effort. From the MC-FRM ensemble discrete storm simulations were selected which ~
corresponded to water levels representing the return period events. & ; \

The model output from each of the simulations conducted consists of wave height, water surface elevation, and velocity
along the profile for each model output timestep, along with changes in the bottom profile showing areas of erosion and
deposition. The final profile for each case was extracted from the model simulations for comparisons with the initial
profile to determine possible impacts to the beach from storm conditions.

Results of Performance Modeling

Figures 2 and 3 show the results of the 10yr and 100yr storm condition cases simulated using the proposed design,
respectively. The figures show the existing cross-shore profile (dotted black line), as well as the proposed design (solid
black line). The red line in the figure shows the final eroded profile after the storm simulation. The figures also show the
maximum water surface elevation that occurred during the storm, including the processes of wave-driven setup and ° ' ' . " - L, "= = = - - - - -
wave run-up. Finally, the figure also shows the levels of mean high water (MHW) and mean low water (MLW) datums

Erosion of Proposed Dune in & 10-year Recurrence Interval Storm

demonstrating the levels on the beach where water levels would fall during the different tidal phases. saien Bos
Figure 2. Xbeach 1-D model results for a 10-year recurrence interval coastal storm event. Solid black line represents the simulated proposed
The results show relatively limited erosion during both storm cases shown, corresponding to the relatively small waves design. Dotted black line represents the existing conditions. Red line represents the eroded profile of the proposed design after the event.

in the project area. The 10yr event simulation resulted in slight erosion (lowering and retreating) of the beach berm with

very minor erosion of the dune face. The 100yr event shows slightly deeper erosion of the beach berm with retreat of

the dune crest of approximately 10 ft. Both figures show water levels during the storms not exceeding the dune crest, ﬂ
demonstrating the protection offered by the proposed design for near to mid-term climate change conditions. Under £
longer-term climate change conditions, other elements of the proposed mitigative design would provide flood

protection capacity. Faisting Dune Profle

Wave run-up also does not exceed the dune crest in the evaluated cases showing that the proposed design protects Eroded Dune Profile aher Ste
from overtopping related flooding even during 100yr extreme events. The sand eroded during both evaluated cases is
transported seaward from the nourishment but remains between the MHW and MLW datum lines (the intertidal zone).
This sediment that is transported into the intertidal zone will remain part of the littoral cell (the coastal area where
sediment transport occurs, as opposed to offshore areas where sediment transport is more isolated) being available
both for possible shoreward transport during more quiescent summer conditions, as well as continuing to offer
protective benefits in the form of enhanced wave breaking further offshore.

Therefore, even under large storm events (e.g., 100-year return period level), all of the added sediment remains in the
intertidal zone lending to a wider useable beach that provides energy dissipation for the shoreline. This normal re-

adjustment of material remains in an area that still provides recreational ability and a longer overall service life, even

after large storm events. Maintenance of the beach is therefore expected to be minimal and no significant

renourishment requirements are expected to occur even after storm events over the near to mid-term.

Page 3 of 5 . » ‘ . . . IR - n . . " . -

Erosion of Proposed Dune in a 100-year Recurrence interval Storm

Tenean Bex Dar chestes

Figure 3. Xbeach 1-D model results for a 100-year recurrence interval coastal storm event. Solid black line represents the simulated proposed
design. Dotted black line represents the existing conditions. Red line represents the eroded profile of the proposed design after the event.
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PERMITTING EVALUATION

The project team prepared a technical
memorandum summarizing anticipated permitting
requirements for the Boston Planning and
Development Agency’s (“BPDA's”) Dorchester
Resilient Waterfront Project and Tenean Beach /
Conley Street (the “Project”) in the Tenean Beach
area of Boston's Dorchester Neighborhood. The
background and assumptions in this technical
memorandum form the basis for the anticipated
permitting requirements summarized below.

Based on the scope of work outlined

in these schematic plans, the following
jurisdictional and protected resource areas as
expected to be impacted by the Project:

e Coastal Beach/Tidal Flat and 100’ Buffer Zone
e Coastal Bank and 100’ Buffer Zone
e Salt Marsh and 100’ Buffer Zone

e Bordering Vegetated Wetlands
and 100’ Buffer Zone

e 25’ Riverfront Area

e Land Subject to Coastal Storm Flowage (and
potential Bordering Land Subject to Flooding)

e Coastal Flood Resilience Zone
e Land Subject to Flooding or Inundation
e Waterfront Area

e Neponset River Estuary Area of
Critical Environmental Concern

e Filled tidelands
e Waters of the United States

Impacts to these resources areas will
require submission of the following
regulatory submittals to the applicable
municipal, state, and federal agencies:

¢ Notice of Intent — Boston
Conservation Commission

e Sijte Plan Review — Boston Water
and Sewer Commission

e Specific Repairs — Boston Public
Improvement Commission

e Environmental Notification Form/
Environmental Impact Report — Executive
Office of Energy and Environmental Affairs

e Chapter 91 License Application —
Massachusetts Department of Environmental
Protection Waterways Program

e 401 Water Quality Certification — Massachusetts
Department of Environmental Protection

e Construction Access Permit — Massachusetts
Department of Conservation and Recreation

e Pre-Construction Notification Form —
United States Army Corps of Engineers

e Federal Consistency Review — Massachusetts
Office of Coastal Zone Management

e National Pollutant Discharge Elimination System
Stormwater Pollution Prevention Plan — United
States Environmental Protection Agency

For a detailed description of the permitting
evaluation, see Appendix: Permitting Evaluation
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Figure 50: Timeline for permitting , see Appendix: Permitting Evaluation for larger diagram
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Fort Point Associates, Inc. | M e m O

A Tetra Tech Company
T Delamey Morris - Boston Planning & Development Agency Preject Manager
Ce! Linh Pham - Scape Project Manager, Jason Hellendrung - Tetra Tech Project Manager
Froim: Katie Moniz - Director of Fort Point Associates, A Tetra Tech Company, Permitting Team
Diate: June 23, 2023

Subject: Permitting Evaluation for Dorchester Resilient Waterfront Project at Tenean Beach f Conley Strest

BACKGROUND & ASSUMPTIONS

The purpose of this memorandum is to summarize anticipated permitting requirements for the Boston
Planning and Development Agency's (*"BPDA's") Dorchester Resilient Waterfront Project and Tenean Beach /
Conley Street (the “Project”) in the Tenean Beach area of Boston's Dorchester Meighborhood (the “Project
Site"]. See Figure 1, Project Locus. The background and assumptions below form the basis for the anticipated
permitting requirements summarized in the following sections.

Proisct &

The Project Site, which includes approximately 435,600 square feet (“sf”) or more than 10 acres in total, consists
of open space owned by the Massachusetts Department of Conservation and Recreation (“DCR”) and includes
a public beach, salt marsh, athletic and passive recreational amenities, a parking lot, and a roadway variously
named Conley Street and Tenean Street. Specific amenities include a Harborwalk, playground, baskethall
court, tennis courts, and picnic shelters. These amenities are distributed across approximately six parcels
identified as DCR-owned properties. Parcels and rights-of-way (“ROWs”) owned by the City of Boston,
Massachusetts Bay Transportation Authority ["MBTA"), and Massachusetts Department of Transportation
[“MassDOT") alzo fall within the Project Site,

The Project Site is bounded by the Southeast Expressway/Interstate-93 embankment (the "Expressway
Embankment”) to the west, an MBTA maintenance yard to the south, Pine Neck Creek to the east, and the
Neponset River to the north, A stormwater cutfall and riprap-stabilized shoreling is located at the upstream end
of Pine Neck Creek, Access to the Project Site is provided via Tenean Street from the south and Conley Street
from the north. The latter accessway passes through an underpass running through the Expressway
Embankment. Surrounding land uses include transportation facilities, residential neighborhoods, and light
industrial properties of varying types. See Figure 2, Project Site Aerial and Existing Conditions Photographs Key;
and Figures 3 through &, Existing Conditions Photographs.
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Areas within one mile of the Project Site are considered a Designated Geographical Area ["DGA") for
Environmental Justice [(“EJ"} Populations in accordance with the Massachusetts Environmental Policy Act
[“MEPA"] repulations at 301 CMR 11.02, The Project Site is located in Census Block Group 2, Census Tract
1006.03 of Suffolk County, and the EJ criteria of Census Block Groups within the Project Site’s DGA include
Minarity; Income; Minority and Income; Minority and English Iselation; and Mincrity, Income, and English
Isolation, The Project Site has 462 EJ Populations within a five-mile radius and 32 EJ Populations within a one-
mile radius, See Figure 7, Environmental Justice Populations [5-Mile Radius) and Figure 8, Environmental
Justice Populations [1-Mile Radius).

Initial development of the Project Site predates construction of the Southeast Expressway, which was built
between 1954 and 1958. Salt marsh and several tidal creeks comprised the Project site in its natural,
predeveloped state, Circa 1914-1918, the City of Boston purchased portions of the Project Site and began filling
activities to create a public swimming beach. & bathhouse was constructed around this same time pericd.
Filling and expansion of the site for recreational purposes continued through the early 1930s, Construction of
the Southeast Expressway in the 1950s resulted in a large portion of the beach being repurposed for
transpaortation facilities. What remained comprises the present-day Tenean beach, which has been internally
reconfigured in the years since the Sputheast Expressway project but has seen its overall footprint remain
largely unchanged. *

Mean high water (*"MHW"), high tide line ("HTL"), and base flood elevation {"BFE") at the Project Site are
assumed to be approximately EL 4.33, 6.8, and 10-12 NAVDSS, respectively. Elevations at the Project Site max
out at approximately EI 9.0 NAVDES in inland areas of the park and along Conley Street/Tenean Street, before
sloping to higher elevations at the Expressway Embankment. These elevations should be confirmed through
field surveys prior to undertaking future Project permitting efforts, See Figure 9, High Tide Line,

The Project Site is prone to tidal and storm surge flecding, with areas between MHW and the inland edge of the
parking lot inundated on a reoccurning basis, The majority, or approximately 9.2 acres/401,000 5§, of the Project
Site is located within Zone AE (EI. 11.0-12.0 NAVDSS) as designated by the Federal Emergency Management
Agency ["FEMA"} in Flood Rate Insurance Map (*FIRM") 25025C0091., effective March 16, 2016. See Figure 10,
Flood Rate Insurance Map 25025C0091.). A flood pathway exists along the section of Conley Street that travels
through the Expressway underpass, which increasingly threatens to inundate inland areas west of the
Expressway Embankment as the impacts of sea level rise ("S5LR") grow in upcoming years.

The Massachusetts Public Waterfront Act Chapter 91 public trust lands include filled and flowed tidelands
totaling approximately 53,000 sf, as reflected by the Tidelonds Jurisdiction Dato Chapter 51 layers publicly
available from Massachusetts Bureau of Geographic Information [“MassGIS") and reviewed in June 2023, This
data is intended to be used for planning purposes only, and should be confirmed through review of the historic

' This hisbory of development of the Project Site is sounced from review of the book Gaining Ground a Mistory of Landmaoidng in Seston by local histodan
Hancy Seashobes and georiemnnced histork mags available through the BFDA'S Bastan Alles and Mapjunciicn.com
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maps depicting the Project Site in its natural, pre-filling and predevelopment state. All jurisdictional areas
within the Project Site on state-owned land (i.e., DCR, MBTA, MassDOT) are considered Commonwealth
Tidelands, Three filled tidal creeks and the beach and salt marsh areas below cumment MHW comprise this area,
Structures within jurisdiction may include Conley Street/Tenean Street roadway, the parking lot, a picnic
shelter, a small portion of the playground, and portions of the Harborwalk, See Figure 11, Chapter 91
Jurisdiction. There are no known historic Chapter 91 licenses for fill or structures within the Project Site, The
Project Site is not located in a Designated Port Area and thus is not subject to requirements for accommodating
water-dependent industrial uses under the Chapter 31 Waterways Regulations.

Protected Resource Areas

The extent of resource areas within the Project Site outlined below is sourced from existing, public data
available from MassGIS and has not been validated through field delineation. These data sources form the basis
forthe anticipated permitting requirements summarized in later sections of this memaorandum, but should enly
be relied on for preliminary planning purposes, Field delineation is required to support future permitting
efforts.

Wetland Resources

Based on site visits, review of DEF Wetlonds Detailed GIS layers from MassGIS in June 2023, and review
of other publicly available decumentation, wetland resource areas protected under the Massachusetts
Wetlands Protection Act, M.G.L. Ch. 131 § 40 ("WPA") and the Weatland Protection regulations at 310
CMRA 10.00 that may be present at the Project Site include:

¢ Coastal Beach/Tidal Flat and 100-foot Buffer Zone;

# Coastal Bank and 100-foot Buffer Zone;

» Salt Marsh and 100-foot Buffer zone;

» Bordering Vegetated Wetlands (*BVW")* and 100-foot Buffer Zone;
o Land Under Ocean;

¢ Land Containing Shellfish;

¢ Rocky Intertidal Zone,

# 25-foot Riverfront Area™ ; and

» Land Subject to Coastal Storm Flowage ("LSCSF); OR

» Bordering Land Subject to Flooding (*BLSF")"**

*Though typically only found in Inland Wetlands, the Massachusetts Department of Environmental
Protection (“MassDEP") may consider BVW to be present in the higher elevation vegetated areas
adjacent to the salt marsh in the southern portion of the Project Site. Field delineation by a professional
Wetland Scientist is strongly recommended in advance of conversations with MassDEP to gain a greater
understanding of the potential presence of BYW on the Project Site,
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**The Project Site includes the Riverfront Area resource area because it is located upriver from the
Mouth of Coastal River for the Neponset River, which, as designated by MassDEP and depicted in the
MassGls Mouth of the River (MOR) Lines GIS layer, runs between Commercial Point in Dorchester and
Squantum Point in Quincy. See Figure 12, Nepanset River Mouth of Coastal River. The Riverfront Area
may be extended from 25 feet inland from the mean annual high-water line of the river to up to 200 feet
in width from that point at the discretion of the Boston Conservation Commission ("BCC™) under the
local wetlands ordinance.

***Though the Project Site is predominantly part of a coastal floodplain, MassDEP may consider BLSF
to be present at the Project Site due to potential flood risk due to upstream flows from the Pine Neck
Creek outfall into this riverine channel. Note that FEMA's Flood Insurance Study (“FI5") issued in 2016
did not study potential riverine flood risk in this portion of the Neponset River Estuary and limited its
riverine flood studies to riverine system upstream of the Dam at Lower Mills. Conversations with
MassDEP are strongly recommended to gain a greater understanding of the potential presence of BLSF
on the Project Site.

The City of Boston Wetlands Ordinance, Chapter VIi-I-IV, is not enforceable for projects on land owned
by state agencies. This memorandum discusses the additional jurisdictional areas established by the
Ordinance that also may be present:

» Coastal Flood Resilience Zone,
» Land Subject to Flooding or Inundation, and
e Waterfront Area

See Figure 13, Wetland Resource Areas. As noted above, the data depicted in Figure 13 is sourced from
ArcGIS Online web services that were initially accessed from MassGIS in June 2023, Figure 13 only
includes data available in the DEF Wetlonds Detoiled data layer and does not include additional wetland
resource areas mentioned above.

E f Critical Envi talC

The Neponset River Estuary Area of Critical Environmental Concern ("ACEC") overlaps approximately
7.8 acres [or 340,000 sf) of the Project Site. See Figure 14, Meponset River Estuary Area of Critical
Environmental Concern. As represented in the Areas of Critical Environmental Concern ACECs layer from
MassGIs as reviewed in June 2023, the ACEC’s landward boundary within the Project Site primarily falls
along the seaward edge of Conley Street/Tenean Street, Proximate to the upstream end of Pine Neck
Creek in the southern portion of the Project Site, the ACEC's boundary extends across the ROW and into
the adjacent META maintenance vard. Similarly, the ACEC boundary crosses Conley Street in the
northern portion of the Project Site and partially overlaps the Expressway Embankment. A Resource
Management Plan (“RMP"} for this ACEC was approved in 1996 and references that improvement
dredging may not be authorized under the Chapter 91 Waterways regulations at 310 CMR 9.00, within
the ACEC. However, the RMP provides for exemptions to this waterway's restriction for improvement
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dredging associated with maintenance of the stormwater outfall discharging to Fine Neck Creek as well
as sediment removal and re-sanding at Tenean Beach.

Waters of the United States

Both the Neponset River and Pine Neck Creek are navigable waters under Section 10 of the federal
Rivers and Harbors Act and are protected as Waters of the United States ("WOTUS") pursuant to the
definitions and jurisdictional scope of federal Clean Water Act (“"CWA”"). The extent of jurisdiction over
WOTUS extends to the HTL, which, as described above and depicted in Figure 9, is assumed to be
approximately EL. 6.8 NAVDBS at the Project Site shoreline. Jurisdiction also extends to adjacent
wetlands above that HTL that have a surface water connection with navigable waters at least once
during a given year. Contour GIS data sourced from MassGIS in June 2023 indicates that most of the
beach, portions of the Harborwalk, the salt marsh and other vegetated areas along Pine Neck Creek, at

least one shade structure, and portions of the parking lot all fall within areas that the meet the definition
of WOTUS.

e —

The Project will provide advanced design solutions to address a near-term (2030) critical flood entry point at
Tenean Beach in Dorchester, and is intended to protect adjacent inland areas from current and future coastal
flooding associated with SLR by raising the elevation of the Project Site and cutting off the Conley Street flood
pathway. It was initially identified in the City of Boston's Coastal Resilience Solutions for Dorchester report,
released in 2020. The Project is presently in the conceptual design phase and may change during subsequent
design refinements.

The Project calls for elevating and relandscaping the Project Site. Portions of the Project Site will be elevated
by up to 5 ft to EL 14.0 NAVDBS, Beach nourishment will be used to expand the beach inland from its current
limit, and a beachgrass-stabilized dune will be introduced at the top of the beach, Construction of a new
retaining wallin areas on both sides of the roadway will be required to enable elevation of Conley Street/Tenean
Street as it passes along the upstream edge of Pine Meck Creek and the MBTA maintenance yard, The sidewalk
along Conley Street/Tenean Street in this area will be expanded to a width of approximately 10 ft, an increase
of 5 ft in width as compared to existing conditions. A small length of retaining wall will also be constructed on
the seaward side of Conley Street immediately south of the Expressway Embankment underpass. Existing
public amenities will be maintained and/or expanded, but some of these features will be reconstructed and
their locations reconfigured to enable raising of the Project Site. The Harborwalk and parking lot will be
relocated inland from their current locations. The Project also calls for incorporating living shoreline elements
immediately inland from the existing salt marsh along the western shore of Pine Neck Creek through regrading
and introduction of new salt marsh plantings. The living shoreline is assumed to have an extent of under 1,000
linear feet (“If"). Replacing water and drain lines running under Conley Street/Tenean Street are anticipated to
be included in the Project. See Attachment A, Conceptual Project Plans,
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BPERMIT SUBMISSIONS

Based on the assumptions described above, the following permit filings are anticipated for the Project.
Local
Notice of ‘B - tion.C g

A Motice of Intent (*NOI) will be required to be submitted to the BCC for work in coastal resource areas
protected under the WPA and Boston Wetlands Ordinance, Field delineation is required to confirm the
nature and extent of impacts to wetland resource areas impacted by the different Project components.
The proposed elevating and regrading of the Project Site, beach nourishment, installation of retaining
walls, living shoreline enhancements and reconfiguration/reconstruction of the overall site layout will
all have impacts to resource areas. The Project will be required to comply with the general purposes of
the Wetlands Protection regulations outlined at 310 CMR 10.0L1(2), as well applicable resource area
performance standards throughout 310 CMR 10.00. Based on review of conceptual project plans
available as of June 2023, the following wetland resource areas protected under the WPA are likely to
be impacted by the proposed work:

« Coastal Beach/Tidal Flat and 100" Buffer Zone (beach nourishment and adjacent parkland
madifications);

s Coastal Bank and 100" Buffer Zone (majority of Project components);

s 100" Buffer Zone to Salt Marsh (living shoreline, retaining wall along Pine Neck Creek mear
outfall);

=  BVW and 100" Buffer Zone (living shoreline, retaining wall along Pine Neck Creek near outfall);

= 75" Riverfront Area (majornty of Project components); and

# LSCSF/BSLF (all Project components)

Additional wetland resource areas established by the Boston Wetlands ordinance that are likely to be
impacted by the project include:

= Coastal Flood Resilience Zone (all Project components);

= Land Subject to Flooding or Inundation (likely to overlap LSCF/BLSF jurisdiction under WPA for
all Project components); and

= Waterfront Area (beach nourishment; living shoreline; retaining wall along Pine Meck Creek near
outfall)

As noted previously, the Boston Wetlands Ordinance is not enforceable for projects on land owned by
state agencies.

Projects subject to jurisdiction of the Wetlands Protection Regulations generally cannot decrease the
volume or change the form of coastal beaches, 310 CM 10.27(3). However, there is an exemption to this
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performance standard for beach nourishment with clean sediment of a grain size compatibbe with that
on the existing beach, 310 CMR 10.27(5).

The beach nourishment and beachgrass-stabilized dune components of the Project will have the
biggest impacts to wetland resource areas. This work will expand the extent of the beach as compared
to existing conditions and move its current inland limit further inland. The living shoreline component
may also result in conversion of BVW to salt marsh as defined under the Wetlands Protection
regulations. Both of these Project components may be most suitable for the Ecological Restoration
Limited Project permitting pathway.

To qualify for permitting as an Ecological Restoration Limited Project, the proposed work must be
determined by BCC to be an Ecological Restoration Project, which is a project whose primary purpose
i5 to restore or otherwise improve the natural capacity of a Resource Area(s) to protect and sustain the
interests identified in M.G.L ¢ 131, 5 30, when such interests have been degraded or destroyed by
anthropogenic influences, 310 CMR 10.04. Ecological Restoration Limited Projects enable permitting of
conversion of one nesource anea protected under the WPA to another, as will likely be necessary for the
beach expansion and living shoreline. This proposed work could qualify as Other Ecological Restoration
Projects, as they will involve the thinning or planting of vegetation to improve habitat value and fill
removal and regrading, 310 CMR 10.24(8)(e)3.

It is noted that MassDEP has recently taken the position that Ecological Restoration Limited Projects
cannot involve recreational amenities such as Harborwalks and other public access facilities. Under this
circumstance the Harborwalk and other hardscape components of the Project would have to be
permitted separately through a traditional NOI. Consultation with MassDEP is strongly recommended
priarto Project permitting efforts to gain a greater understanding of whether the Ecological Restaration
Limited Project permitting pathway is best approach for the Project.

Motwithstanding strong evidence that flooding on the Project Site is from coastal waters and that the
respurce area in the flood zone is LSCSF, MassDEP may seek to protect a temporary storage area for
flood waters which overtop the bank of the creek by viewing the flood zone as BLSF. As such, the
Wetland Protection performance standards would require compensatory storage for fill placed in the
flood zone.

Should elements of the Project be viewed as not meeting regulatory performance standards and not
qualify as an Ecological Restoration Project or as an Ecological Restoration Limited Project, the Project
may need to seek a Superseding Order of Conditions from MassDEP.

= r issi

The Boston Water and Sewer Commission (“BWSC™) owns and operates the majority of water,
wastewater, and storm drain systems in the City of Boston. The Project is subject to site plan review by
BWSC for the initial design of proposed utility infrastructure and connections and will then require

approval of a General Service Application ("GSA”) for modification or connection to BWSC utility
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infrastructure by the contractor. Plans and associated design calculations will need to be submitted to
BWSC for infrastructure impacted by the proposed work. Additional contractor information and
mnetary deposit will need to be supplied to initiate a BWSC account and inspection schedule,

The Boston Public Improvement Commission (*PICT) owns and manages ROWs in the City of Boston,
The Project is subject to review by the PIC and will require approval from the body for Specific Repairs
related to the reconstruction of Tenean Street and a small portion of Conley Street. Tenean Street is
owned by the City of Boston, and runs approximately from the intersection with Lawley Street to the
south and the northern limit of the MBTA maintenance yard to the north. A small portion of Conley
Street underneath and immediately east of the Expressway Overpass is also owned by the City, while
rajarity of the segment running through the Project Site is owned by DCR. Appraval for Specific Repairs
to the City-owned ROWs will be required from the fellowing City agencies and offices:

= Boston Public Waorks;

# Boston Transportation Departrment;

= |nspectional Services Department;

= BWS5C:
Commission for Persons with Disabilities;
EDPA; and
Mavyor's Office of Neighborhood Services

Plans will need to be submitted to the above-listed entities as well as utility companies that own
infrastructure impacted by the proposed work, after which the Project will need to be presented at a
new business meeting and public hearing to be approved by the PIC,

It is anticipated that the Project will trigger full scope Massachusetts Environmental Policy Act ("MEPA")
jurisdiction based upon interest in state-owned land (i.e., DCR, MBTA, MassDOT) and potential state
funding and/or state agency involvement, 301 CMR 11.01(2){a}Z. Under this scenario an Environmental
Motification Foerm (“ENF") will be required, as well as an Enwirenmental Impact Report [“EIR") because
the Project is located in a DGA for EJ Populations, 301 CMR 11.06{7)(b). The Project’s lecation in a DGA
requires advance notification of the ENF filing to MEPA-designated Community Based Organizations
[("CBOs”) and opportunities for the CBOs to have a prefiling meeting regarding the Project. The MEPA
Analyst will expect documentation of outreach to the identified EJ Communities beyond the advance
notice required by the regulations.

Regardless of the state actions noted above, the Project will at a minimum trigger subject matter
Jurisdiction and require an EMF and EIR due to triggering the following review thresholds:
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Wetlonds Waoterways ond Tidelands: Alteration of coastal dune, barrier beach or coastal bank, 301 CHMR
11.03{3)[b)L.a.; alteration of ¥ or more acres of any other wetlands, 301 CMRE 11.03(3)(b)1.f. These
thresholds will be triggered because of the state action of requiring a Chapter 91 License and/or a Water
Quality Certificate. Coastal bank is thought to be present at the Project Site, though its location and
extent has not been confirmed through field delineation. Expanding the beach inland through beach
nourishment will alter coastal bank by moving its location inland and/for replacing it with coastal dune,
Additionally, the overall scope of the project will result in alteration of more than ¥: acre of any other
wetland, at a minimum including LSCSF. The Project may also result in alteration of 5,000 or more sf of
bordering or isolated vegetated wetlands, 301 CMR 11.03(3)(b)1.d., if BVW is determined to be present
along the edge of the salt marsh adjacent to Pine Neck Creek.

Areas of Critical Enwironmental Concern: Any Project of Vi or mare acres within a designated ACEC, unless
the Project consists solely of one single family dwelling, 301 CMR 11.03(11)[b). Most of the Project Site
is located within the Neponset River Estuary ACEC, and the scope of the proposed work will exceed the
Y2 acre review threshold by a large margin.

Massachusetts Historic Commission ("MHC"} review will run concurrent to the MEPA review process,
MHC is tasked with reviewing projects under the lens of potential impact to state-registered historic
properties and places within proximity to the Project. As the Project will not impact a state-registered
historic asset, it would be anticipated to receive a letter of "no adverse effect” during this review.

AChapter 21 License for the Project may be required for construction, placement, excavation, addition,
improvement, maintenance, repair, replacement, reconstruction, demelition or remaoval of any fill or
structures, not previously autharized, or for which a previcus grant or license is not presently valid, 310
CMR 9.05(1){a). Such activities proposed within the scope of the Project include elevating portions of
the Project Site, reconfiguring the Harborwalk and parking lot, reconstructing recreational amenities,
and reconstructing Conley Street/Tenean Street near Pine Meck Creek and the MBTA maintenance yard
by including elevating the ROW, widening the Neponset Trail sidewalk connection adjacent to Pine
Meck Creek outfall area, and installing retaining walls. These activities will be within Chapter 91
jurisdiction as they will be undertaken on historically filled Commonwealth Tidelands (classified as
such because they are held by the Commaonwealth, or by its political subdivisions or a quasi-public
agency or authority, in trust for the benefit of the public) but will be above MHW and will not require
new fill in flowed tidelands, The proposed retaining wall along the edge of Pine Neck Creek near the
existing outfall structure does not appear to have impacts below MHW based on curment Project plans,
but is within approximately 5 feet of MHW, Beach nourishment below MHW is not proposed in the
current conceptual plans for the Project, but, along with introduction of the vegetated berms, may
occur over the historically filled tidal creeks running through the Project Site and also be subject to
Chapter 91 jurisdiction,

Fort Point Associates, Inc. | A Tetra Tech Company
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As the intent of the Project is to provide public access to the water's edge, the Project compoanents will
be considered water-dependent uses or uses accessory thereto as the Chapter 31 licensing pathway.
Water-dependent uses include but are not limited to facilities for water-based recreational activities
[310 CHMR 9.12(2){a)3.), pedestrian facilities that promote the use and enjoyment of the water by the
general public (310 CMR 9,120 ){a)4.), beach nourishment (310 CMRE 9,12(2)(a)7.], and shore protection
structures and associated fill necessary to protect, construct, or expand a water-dependent use (310
CMR 9.12(2}(a)11.). Uses accessory to a water-dependent use include but are not limited to access and
interior roadways and parking facilities associated with and necessary to accommaodate a principle
water-dependent use, 310 CMR 3.12(3)(a).

All of the activities proposed as part of the Project are eligible for licensing according to the categorical
restrictions under the Chapter 51 Waterways Regulations. Within ACECs, fill or structures for any use on
previously filled tidelands are allowed, 310 CMR 2.32(1)(e)1. Such areas comprise the majority of the
Project Site and proposed work. Areas of Conley Street/Tenean Street outside of the ACEC that will be
elevated are also permitted as fill or structures for any use of previously filled tidelands, 310 CMR
9.32(1)(a)1. Furthermore, the ACEC RMP provides that improvement dredging associated with the
stormwater outfalls at Tenean and Lawley Streets and Pine Neck Creek, and sediment removal and re-
sanding at Tenean Beach, have been granted exemptions from the Chapter 91 prohibitions regarding
improvement dredging.

The Project is potentially eligible for approval as a Minor Project Modification ("MPM”) because it may
be exempt from licensing as a continuation of an existing, unauthorized public service project, provided
that no unauthorized structural alteration or change in use has occurred subsequent to January , 1384,
310 CMR 9.03(c). MPMs receive streamlined review and approval from MassDEP and avoid licensing
requirements. In the context of the Project, the work must be limited to structural alterations which are
confined to the existing footprint of the fill or structures being altered and which represent an
insignificant deviation from the original specifications in terms of size, configuration, materials, or other
relevant design or fabrication parameters, 310 CMR 9.22(3)(1).

The MPM pathway may be applicable to most or all elements of the Project, as the proposed work will
occur in areas that have already been filled, introduce no new fill or structures below MHW, and result
in no change inuses as compared to existing conditions. The proposed retaining wall near the Pine Neck
Creek is the Project component that poses the greater risk making the project ineligible for an MPM
depending on how MassDER Waterways reviews the structural footprint relative to existing conditions.
Design of the Project should continue to be refined avoid new structures expanding beyond existing
structures over the historically filled tidal creeks.

Consultation with MassDEP and MassDEP review of the Project Plans is recommended to determine
whether the Project can be approved as an MPM. If any Project component is deemed ineligible for
approval as an MPM for failing to meet the requirements at 310 CMR 9.03(c), 2 Chapter 91 License
Application should be filed for the entire Project.
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Administration of Section 401 of the Clean Water Act, under 33 U5.C. 1251, has been delegated to
MassDEP for state Water Quality Certification ("WQC"). A Section 401 WQC would be required for the
discharge of dredged or fill material, dredging, and dredged material disposal activities in waters of the
United States within the Commonwealth. The Massachusetts WQC regulations define “dredging” as the
remaoval or repositioning of sediment or other material from below the mean HTL for coastal waters.
The 2023 Department of the Army General Permits and Code of Federal Regulations define the term
“dredged material” means material that is excavated or dredged from WOTUS, 33 CFR 323.2(c). Section
404 of the Clean Water Act defines the landward limit of jurisdiction as the HTL in tidal waters.
Motwithstanding the state regulatory definition of jurisdiction, the WQC regulations indicate that the
federal agency issuing a permit initially determines the scope of geographic and activity jurisdiction,
314 CMR 9.02. The HTL [estimated as EL 6.8 NAVDSS) at the Project Site reaches across the beach,
covering a significant area of the parking lot and along Conley Street at the Pine Neck Creek outfall,
Therefore, it is expected that a 401 WQC will be requined for Project work . The area of impacts as well
a3 volumes of material to be dredged, moved, or placed should be distinguished and analyzed by the
origin or fate of material in relation to HTL, MHW and MLW. The following thresholds determine whether
the project may require a WQC application:

= Dredging 100 cubic yards (“cy”) or More. Any dredging or dredged material re-use or disposal of
100 oy or greater.

&  More than 5,000 sf. Any activity in an area subject to 310 CMR 10,00,

= Any activity resulting in the discharge of dredged or fill material in any salt marsh.

= [ndividual 404 Permit, Any activity subject to an individual Section 404 permit by the United
States Army Corps of Engineers

These thresholds apply except for an Ecological Restoration Project that does not require a WQC
application pursuant to 314 CMR 9,03(8],

Placement of fill material for the purposes of beach nourishment does not require an application,
provided beach nourishment activities are covered by a Final Order of Conditions issued under M.G.L.
. 131,540, Beach nourishment with clean sediment of a grain size compatible with that on the existing
beach may be permitted.

A Construction Access Permit will be required for approval to conduct construction on propenty owned
by DCR. Assuming continued Project coordination between the BPDA and DCR, applying for the
Construction Access Permit is expected to be relatively straightforward. Documents that will need to be
submitted to DCR include but are not limited (o construction and engineering plans, a locus map,
existing conditions photographs, a construction schedule, and a traffic management plan.
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The United states Army Corps of Engineers [the “Corps”) is the permitting authority for structures and
activities in navigable waters under Section 10 of the Rivers and Harbors Act of 1899 and the discharge
of dredge or fill materials in WOTUS under Section 404 of the Clean Water Act, The Corps jurisdiction
extends up to the HTL, estimated at EL. 6.8 NAVDSS at the Project Site. On June 2, 2023 the Corps issued
25 General Permits ("GP") for Massachusetts, which are based on the type of activity within jurisdiction
and provide categories for streamlined review processes through either a Self-Verification (*3V") or a
Preconstruction Motification (*PCN") based on the area or linear footage of impacts. If a project does
not qualify for SV or PCN procedures then Corps authorization would proceed through an
individual permitting process, Based on the proposed work, the following GPs may apply to the Project:

s GP-6. UTILITY LINES, OIL OR NATURAL GAS PIPELINES, OUTFALL OR INTAKE STRUCTURES, AND
APPURTENANT FEATURES (Authorities: §10 & §404)

s GP-T. DREDGING (Authority: §10), DISPOSAL OF DREDGED MATERIAL (Authorities: §10, §404), BEACH
NOURISHMENT {Authorities: §10 & §404), ROCK REMOVAL (Authority: $10) AND ROCK RELOCATION
{Authaorities: §10 & §404);

s GP-5. BANK AND SHORELINE STABILIZATION (Authorities: §10 & §404):

s GP-10. AQUATIC HABITAT RESTORATION, ENHANCEMENT, AND ESTABLISHMENT ACTIVITIES;

& GP-20. LIVING SHORELINES] (Authorities: §10 and §404); and possibly

s GP-22, RESHAPING EXISTING DRAINAGE DITCHES, CONSTRUCTION OF NEW DNTCHES, AND
MOSQUITO MANAGEMENT [Authorities: §10 and §404)
&GP M. TEMPORARY CONSTRUCTION, ACCESS, AND DEWATERING

Each of the GPs include a requirement to comply with 46 General Conditions ("GCs”). GC #4 states that
the use of more than one GF for a single and complete project is prohibited, except when the acreage
loss of WOTUS authonzed by the GPs does not exceed the acreage limit of the GPs with the highest
specified acreage limit. Below are GP excerpts including relevant coverage and limits of the above
referenced GPs.

GP-& PCN
= Permanent impacts for any single ond complete project thot are <% acre in tidal waters; <1000 5F
in saltmarsh, mud flats, riffle and pool complexes, or non-tidal vegetoted shollows; or <100 5F in
tictal vegetated shallows;
= Temporary impacts in tidal weaters thot are <1 acre; <5,000 5F in soltmeorsh, mud fats, or riffle ond
s  pool complexes; or <1,000 5F in vegetoted shallows.

GP-T PCM

*  New dredging ond associoted disposol =V acre or <10,000 ¢y
» <1000 5F permanent impacts to intertidal areas, saltmarsh, mud fats, riffle and pool complexes,
or non-tidol vegetated shallows, or <100 5F permanent impacts fo tidol vegetated shallows

Fort Point Associates, Inc. | A Tetra Tech Company
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* Beach nourishment in waters of the ULS. not associoted with dredging
GP- 9 PCN

= Activities in tidol and non-tidal walbers thot are; a. =200 feel to =500 feet in total length. Activities
=500 feet in tatal lemgth must hove o written walver from USACE. =400 feet fo =1,000 feet in tolol
fength when necessary to protect transportation infrastructure, Activities =1,000 feet in totol
[ength must have o written waiver from USACE. =] cubic yard of fill per linear foot average along
the bank woterward of the plane of OHW or HTL. Locoted in non-tidal wetlands, saltmarsh,
vegetated shallows.

= Activities with permanent loss of bidal or non-tidol woters that s [a) 25,000 5F ar (b} 21,000 5F int
mudfats and natural rocky habitat.

GP-10 PCN
= [n tidol ond non-tidol woters excluding bidal vegetoted shallows, the combined permonent ond
temporary impocts are =5,000 5F

»  Rumneling projects with the purpose of restoring soltmorsh by removing excess wolber thot ponds
on the saltmarsh surface,

= The conversion oft o stream or natural wetlonds to onother aguotic hobitat type (e.g., stream to
wetlond or vice versa, wetlond to pond, etc.) or uplands, or one wetlond type to another (e.g.,
forested wetlond to an emergent wetlond).

GP-20 PCN
» Tidal and non-tidal living shorelines =100 LF to 200 LF to <1,000 LF, unless woived by the District
Engineer

* Permanent and temporary impocts in existing salt marsh, tidal vegetated shallows, or mudflats.

GP-22 PCN
»  Reshope drainage ditch, excavated material is deposited in o water of the U5, or the reshaping
of the ditch incregses the drainoge copacity beyvond the onginal os-built capocily or expomnds the
area drained by the ditch as originally constructed (i.e., the copacity of the ditch is not the same
as originally constructed or drains additional wetlands or other waters of the U15.),
= Stream chonnelization, relocation, impoundments, or loss of streambed,
GE-24 PCN

s [n tida! woters, temporary impocts are =5,000 5F; =1,000 5F in mudflots and/or notural rocky
habitat, or located in saltmarsh and tidal vegetated shallows.

To be eligible for a permit, proponents must demonstrate that the Project will aveid, minimize or
mitigate impacts, Mitigation is required when there are unavoidable adverse effects to the environment
that are considered more than minimal or are contrary to the public interest, The Massachusetts In-Lieu
Fee Program ("MA ILFP”] is the preferred method of compensatory mitigation in Massachusetts,

Activities that result in net increases in aquatic resource functions in WOTUS associated with the
restoration, enhancement, and establishment of tidal and non-tidal aquatic resources are not
considered loss and are not subject to the mitigation thresholds. The thresholds for impact mitigation

Fort Point Associates, Inc. | A Tetra Tech Company
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are as follows: Stream (200 If), Bank Stabilization (500 If), Open Water (project dependent), Wetlands -
Salt Marsh or BVYW (300 5f}, Mudflat or Inter-tidal {1,000 sf).

Construction of Solid Fill Structures and Fills Along the Coastline or Baseline fram Which the Terntorial
Sea is Measured are further subject to review by the Solicitor of the Department of the Interior for
comments concerning the effects of the proposed work on the outer continental rights of the United
States.

Should Project elements exceed the eligibility limitations of the GPs and any waivers, the Corps may
authorize the Project through an Individual Permit. The process entails a longer review time and
includes a public notice and an Environmental Assessment or Environmental Impact Statement under
the Mational Environmental Policy Act.

The federal consistency review process is implemented in Massachusetts by the Massachusetts Office
of Coastal Zone Management (“CZMT). Projects that are “in or can reasonably be expected to offoct o use
or resource of the Massochusetts coastal zone, and/or require federal licenses or permits, receive certain
federal funds...” may be subject to Federal Consistency Review, A pre-application meeting will be
required with CZM to review the scope and nature of the Project pursuant to its Corps permits, as well
as consideration of the use of federal funds to support the construction of the Project.

Pursuant to Section 402 of the Clean Water Act a Mational Pollutant Discharge Elimination System
[“MPDES") Construction General Permit ["CGP") is required for all construction and dewatering
activities that disturb one acre or greater of land and result in a discharge to a WOTUS, The Project is
subject to this reguirement due to expected disturbance of up to 10 acres as part of the proposed work
and its lecation along Pine Neck Creek and the Neponset River, To receive a CGP under the NPDES
program, a Stormwater Pollution Prevention Plan ("SWPPP"] must be prepared for the Project and a
Motice of Intent must be submitted to the United States Environmental Protection Agency ("EPA”), The
intent of a SWPPP is to outline best practices for preventing erosion, sedimentation, and pollution
during the construction period. A copy of the SWPPP must be kept on site during construction and all
protocals outlined within must be followed during Project construction.
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31 State Streef, 3™ Floor | Boston, MADZ109
Tel +1.617.357. Thdd fpa-inc.com | tetratech.com



Page 14
TIMELINE

Based on the anticipated permitting associated with the proposed scope of work outlined previously in this memorandum, the following
overall permitting timeline has been prepared for reference.

Year 1

.
il A

A

/ il

of Ay 4 A of A ¥

Pre-Filing Meetings with Agencies

MEPA - Environmental Notification Form ‘ Y“

MEPA - Single Environmental Impact F!Epnrté ‘ ' L ] ‘

Boston Conservation Commision - NOI ‘ |

BWSC 5ite Plan Review ‘ | '
MassDEP - Chapter 91 License ‘

MassDEP - 401 Water Quality Cert. (WQC) ‘ '

ACOE - Preconstruction Notification (PCN) ‘ ' ‘ ' 1 "

Mass. Historical Commission ‘ Y ‘

CZM Federal Consistency (if required) ‘ ' "

Legend ‘ Frepare Application 'File Application Y Approval ' Public Hearing or Meeting
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CONCLUSION

Based on the scope of work outlined previously in this memorandum, the following jurisdictional and protected
resource areas as expected to be impacted by the Project:

" & & =

Coastal Beach/Tidal Flat and 100" Buffer Zone

Coastal Bank and 100° Buffer Zone

Salt Marsh and 100" Buffer Zone

Bordering Vegetated Wetlands and 100° Buffer Zone

25' Riverfront Area

Land Subject to Coastal Storm Flowage (and potential Bordering Land Subject to Flooding)
Coastal Flood Resilience Zone

Land Subject to Flooding or Inundation

Waterfront Area

Nepanset River Estuary Area of Critical Enwironmental Concern
Filled tidelands

Waters of the United States

Impacts to these resources areas will require submission of the following regulatory submittals to the
applicable municipal, state, and federal agencies:

Motice of Intent - Boston Conservation Commission

Site Plan Review - Boston Water and Sewer Commission

Specific Repairs - Boston Public Improvement Commission

Enwvironmental Motification Form/Environmental Impact Report - Executive Office of Energy and
Environmental Affairs

Chapter 91 License Application - Massachusetts Depantment of Environmental Protection Waternways
Program

401 Water Quality Certification - Massachusetts Department of Environmental Protection
Construction Access Permit - Massachusetts Department of Conservation and Recreation
Pre-Construction Motification Form - United States Army Corps of Engineers

Federal Consistency Review - Massachusetts Office of Coastal Zone Management

Mational Pollutant Discharge Elimination System Stormwater Pollution Prevention Plan - United States
Enviranmental Protection Agency

Tetra Tech is prepared to support on permitting efforts for the Dorchester Resilient Waterfront Project at
Tenean Beach [ Conley Street as the BPDA continues to advance this important initiative. Please contact Katie
Maniz at kmaniz@fpa-ing.com or (617) 279-4388 with any questions,
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Photo 1: View of the Pine Neck Creek outfall, riprap shoreline, and salt marsh with Tenean Street and the MBTA Photo 3: View of the basketball court,
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Photo 4: View of the Tenean Beach parking lot with Conley Street in the background.
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Photo 8: View of the flooded parking lot at Tenean Beach during a king tide in February, 2023,
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NEPONSET RIVER ESTUARY AREA OF
CRITICAL ENVIRONMENTAL CONCERN
(ACEC) RESOURCE MANAGEMENT
PLAN

STATE-APPROVED RESOURCE MANAGEMENT PLAN

ENTITY

The ACEC Program is a Department of Conservation and Recreation (DCR) program. During the designation and
Resource Management Plan (RMP) process, it was a Department of Environmental Management (DEM) program. In
2003, DEM merged with the Metropolitan District Commission (MDC) to become DCR.

TIMELINE

Neponset River Estuary ACEC has a designation date of March 1995. Amended on December 1,1995. This RMP was
approved on May 15, 1996.

OVERVIEW

The Neponset River Estuary ACEC is approximately 1,300 acres in size and is located in Boston (435 acres), Milton (355
acres) and Quincy (470 acres). The ACEC boundary is based upon the Wetlands Protection Act Regulations (wetlands
resource areas and a 100-foot buffer) plus adjacent public open space and historic districts. The central resource features
of the Neponset River Estuary ACEC are the Neponset River and portions of its tributaries, the estuary, salt marshes, ,
fishery habitat, and diverse wildlife habitat. The predominant ecological and visual features of the ACEC are the Neponset
River and the adjacent salt marshes.

The DCR, formerly Metropolitan District Commission) owns over 500 acres within the ACEC, providing a wide variety of
public open space and recreational opportunities. Following the ACEC designation in March, 1995, Environmental Affairs
Secretary Trudy Coxe directed EOEA agencies to develop a Resource Management Plan for the ACEC to guide the
implementation of the ACEC designation. As part of this process, the ACEC was amended on December 1, 1995 to provide
for a variety of publicly and environmentally beneficial projects. This final ACEC RMP was approved by the Secretary on
May 15, 1996.

AREA OF STUDY

Neponset River Estuary ACEC - approximately 1,300 acres of land in Boston, Quincy, and Milton, Massachusetts.

SUMMARY

The stated purpose of the RMP is “to guide the implementation of the Neponset River Estuary ACEC and coordinate the
activities and interests of federal, state, and local agencies and the public and private sectors within the ACEC. The RMP
establishes goals and makes recommendations for managing the ACEC and its resource areas and features including to
promote increased coordination and cooperation among the several municipalities, state and federal agencies, nonprofit
groups, and citizens in gathering and sharing information, considering future land and water use, reviewing proposed
development, and in designing and implementing specific solutions to problems. The RMP clearly identifies historic
authorizations for dredging activities and licenses for water-dependent and nonwater-dependent structures and fill
within the ACEC and provides guidance for future state agency review of these activities and uses within the ACEC. It
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notes that improvement dredging is prohibited except for the sole purpose of fisheries and wildlife enhancement.
However, improvement dredging should be limited to specific areas where public projects are undertaken to promote
public health, public recreation and environmental quality improvements. Furthermore, some exemptions have been
granted from the Chapter 91 prohibitions regarding improvement dredging. It also includes an implementation strategy
for proposed projects and initiatives with associated timelines and associated stewardship necessary to maintain the
ACEC and revise the RMP going forward. The RMP includes contributions from numerous public and private entities and
underwent rigorous public process and community input prior to being approved by the state in 1996.

TOPICS ADDRESSED

Parks and open space, natural resources, coastal structures, dredging, floodplains, stormwater management, etc.

DORCHESTER RELEVANCY

No historic authorizations for dredge activities or record licenses for structures or fill are included in the RMP for the
Project study area. Per the RMP, no new or improvement dredging shall be authorized within the ACEC. However,
improvement dredging associated with the stormwater outfalls at Tenean and Lawley Streets and Pine Neck Creek, and
sediment removal and re-sanding at Tenean Beach have been granted exemptions from the Chapter 91 prohibitions
regarding improvement dredging per the RMP.!

The RMP also provides only limited exemption for the licensing of new structures or fill below the high tide line in the
ACEC as follows:

1)  Shoreline stabilization or rehabilitation of an existing shore protection structure;

2) Installation or drainage, ventilation, or utility structures, or placement of minor or incidental fill necessary to
accommodate any modification to existing public roadways or railroad track and/or rail bed; or

3) Improvement or rehabilitation of existing public roadways or railroad track and/or rail bed, provided that
any net encroachment with respect to public roadways is limited to widening by less than a single lane, adding
shoulders, and upgrading substandard intersections.

Per the Chapter 91 Waterways Regulations, the Massachusetts Department of Environmental Protection (MassDEP) may
authorize projects that meet the categorical restrictions within an ACEC at 310 CMR 9.32(1)(e):

e fill or structures for any use on previously filled tidelands;

e  structures to accommodate public pedestrian access on flowed tidelands, provided that it is not feasible to locate
such structures above the high-water mark or within the footprint of existing pile-supported structures or pile
fields;

e fill or structures to accommodate an Ecological Restoration Project, subject to approval under 314 CMR 9.00: 401
Water Quality Certification for Discharge of Dredged or Fill Material, Dredging, and Dredged Material Disposal in
Waters of the United States Within the Commonwealth, 310 CMR 10.00: Wetlands Protection, and 310 CMR 40.000:
Massachusetts Contingency Plan if applicable, provided that any fill or dredged material used in an Ecological
Restoration Project may not contain a chemical above the RCS-1 concentration, as defined in 310 CMR 40.000:
Massachusetts Contingency Plan;

e publicly owned structures for other water-dependent uses below the high water mark, provided that such
structures are designed to minimize encroachment in the water;

e and other privately-owned structures for other water-dependent uses.

11t should be noted that the version of the RMP posted on the ACEC Programs site is an incomplete version as page and
69 is not included in the published electronic document. An unofficial copy of the RMP including the missing Page 69
was generously provided by the Neponset River Watershed Association.

Additionally, consideration should be given to general tenets of the RMP, which include, but are not limited to,
improving water quality, enhancing public access, restoring salt marshes, and improving of areas of potential habitat in
any proposed Project design.

Should proposed uses, activities, and /or other alterations to address growing coastal flood risk due to climate change
conflict with state approved RMP, an amendment of the RMP supported by state agencies, local municipalities, and
other key stakeholders may be necessary. Per the RMP, the original intention of the RMP process was create a dynamic
plan that would be revised every 3-5 years under the guidance of the Neponset River Estuary ACEC Stewardship
Council and that the plan be adjusted as new issues arise.



CLIMATE CHANGE IMPACTS AND
PROJECTIONS FOR THE GREATER
BOSTON AREA: FINDINGS OF THE
GREATER BOSTON RESEARCH
ADVISORY GROUP REPORT
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blow),

' The report indicates about 3 inches of RSLE ocourred between 2000 and 2015, and 9 inches are projected
between 2006 and 2030,
= The report indicates about 3 inches of RSLRE occurred between 2000 and 2015, and 21 inches are projected
between 20016 and 2030,
' The report indicates about 3 inches of RSLR occurred between 2000 and 2015, and originally indicated that
36 inches are projected between 2006 and 2030, though the City later revised its communications to reflect
40 inches. This revision was to align the City's projections more closely with the Boston Harbor Flood Risk
Model projections.
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MC-FRM uses the Commsonseealth's High scenario? refative sea level vise projections for the Boston tide gaoge (eConto
ars] By, 20070 Relative toa 2000 Dascling, thsss equate o approsinately 14 i by 2000, 26 T by 2000, and 4.4 1 by
2000, Theese progections were estinuted te be extremeby ondikeby to be exceeded L% prodalsility, or (0005 relistve to
e in e secend roee of Tabile B wader a Bigh coissions scenamio (RCP 8.5),

Ty coterivome the Blelehood that CRE amd MO=FRM 15|:'|.r_';|:'|::'l;i|r-|h are cxcreded based on the l||1:||:|:’|l;|;'|:l |a-|'l!‘:ljn|'|:'l.|:|r|:u~: fow
gy CONESSIONS SOLTEETIE, & mmicsfified version of the GREALD 1'|'|_h||'l'.~i Table 4.1 was created @nid |:'r||ll|ll.c|:'1'|| with |||'i-|l|'
projections (see Tabbe 1 below), The resules indicave that projections ased in CRBS volnerability assessment (red text in
Tabie 1) are unbikely o extremely onlkely to be exceeded in 2000 amd 2050 (83-95% probabilicy) and extremely anlikely
Low b exownidiord i 2070 (895% probabilioy They alzo indicane tat the MO-FRM projections {vellos oells o Tablke 1) e
extremidly unbkely to be exceeded 20000 (90=9909%) and 2050 and 2000 (S5=-00%,

Table 1. Modified excerpt of Table 4.1 - Relative sea level probabilities for Boston Harbor relative to a 2000 baseline
for three RCP greenhouse gas emissions scenarios.”

REPAS | 2000 i 0.3 05 07 0.9 L1 L3 18
2050 0.4 0.6 09 L3 L7 21 27 4.2
2070 0.0 LD 14 21 28 16 438 78

TOPICS ADDRESSED

* Excerpt is limited to RCP 8.5, Modifications are limited to conversion of values from em to ft and rounding
to the tenths decimal place. The red text color indicates the range in which CRE projections fall for each
time horizon. The vellow cell color indicate the range in which MC-FRM projections fall for each time
horizon.
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Climate seience, sea kevel rise, projections, modeling

T ————— BOSTON PUBLIC WORKS DEPARTMENT
Basod on the findings, dve City can-confidently expect that relative sea level rise projections included in the MC-FRM CLIMATE RESILIENT DESIGN GUIDELINES

are extremely unlikely to be exeeeded based on the most recent climate science, “There is a bilghaer, bot still bow

probability that CRE projections will be exceeded. & STANDARDS FOR PROTECTING
THE PUBLIC RIGHT OF WAY

TYPE
CLIENT

Bostoa Puldic Waorks Deparunent

TIMELINE

Ohetobeer 17, 2015
QVERVIEW

With the growing number of corceplual sedutions o climate resilicnes amnd argeney for aetion, the City has proactively
iclenbified thit & framework for desigiing and evsluat g climate resilient progects was necded w protect the palali

right ol -wany {ROW],

T Cany a8 dlrad g @ oew policy Lix o Lhie puabshic BOW Trom acute and oo ooching? doe oo SLR ard stonm
suege, The Beston Poblee Works Departemesst (SPW) has prepaced the Clanage Besibem Desien standads & Crodelines
lor enginesers ] desarners g wokance: when desigrang losod Darrers o oty Lhe |||.I|Ii|' RO, 1T grusdehines dee

1 e e 1oy L ke Clomeanis desagn adjustments add a standardezed Chimate resals=ng design RS I ol sar et s,
UTee closcnmient & mesinl 00 aug@anent exeing Oy and State desogn standands by oonsedenng chmate impact and

mudnsaging! segnwenial shore=Dased Hood protection propects osser ime,

Four sample barrier types and samgle gites withio dwe Cioy were selected o provide exaomple design considesstions and
reab=work] contest for designing food protection:
Vegetansd Bermd construct a vegetated earthed Dedm 1o secve a5 8 oo Bareets, with i goals of creaning open

space and adoitromal vabise aloags Bostons wateriront

Hartsrrwalk (Seawall Darrser: Transform tha cxasting® Boston Harbsorwalk ingo a Mood barmer that naindains

pediestrian conmsctivity to the waterfomant
Rassld Bogdways: elevate roaddways io o0l as a Hood Daeeier (O 88 00 r@ency So0ess, evacnslonn foulesy

Dreprlowable Flood Barriers: Deploy tenaporary Dood barriers @ short-term solutions whibe long-term solutions

are desigosd, permitted and construeted,
AREA OF STUDY

Effeitive: |||r'.l||'l:'|'.g. o Flowst o ”ir'll'.¢|.'|'51.;I||||I||'!-|i|_r"\-| [or each Darre Ly, It s ~;i.||= -I:-.' setrwes ik @ Binmieeel modled ol

guighslines for city-wide imphisnsntation.
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CONSULTANT TEAM
Rubiee Farisn, Pl'u.'_':'ﬂ ImArLager anel Ll Resilieney F.llgiw'u'r'. Weston & Sampson
Dean Groves, Pringipal-in-Charge, Westoon & Saogpson

Frank Ricciardi, Techmics! Beveew Lead, Weston & Saimipson

SUMMARY

The Guidelines and Standards are defined by climate design adjustments for wseful life, Useful life is defined as generally
hawdng longer tirmeling '|_|'|.;'_Ir|.11|.":q.|'4_l.|| Nide= amil PEPEETIES thwe extersdod servace ife of mosy mfrastroetore aoad soodd e
A |r'-:i.1||; |:lr'1,.||-1_*.'-,:.'uﬂ1|'|a_-'.|| klll:ﬁ'-']l_'l_li,"'l_'l |Jl’6|_'||' wesie Tl laferame frgnnens, anad l,'ll'i:llrl_'l::l:l_"'ll lutoee codideton, e uselol bife
estimates will inform twe selection of climate adjestments (o ineoease infrastrocture resilicnge,

This is ramnsd throagh the 20050, 20040, and 2070 time borizoas, Tha: 2070 time horGon represents a S0-yisae aselul e
arwd kil be the goal for Mosed banmer dessgn, The S0=year aseful Nife may not be feasible for all projects, so climate
diesign adjustorents fier 20300 @nd 2050 time hoazons ane presented to belp designers sedect an incremental approach,

2050 Througty 2040
20050 2041 vo 2060
20070 20061 Lo 2080

Bection 2.0 articulates uselul lile time Borizons for climate destgn adjustments and associated e projections for Sea
Lewvel Bise & Stoem Sacge, Exteemw: Precipivation, and Extrems Heau

e Bea Level Bise B Sporm Sorges Bec Table §in Appessdiz, Noge than Uwese were developed drooghy the Bosgorn
Harber Fipod Risk Model (BH-FRM), Ineremental approachs 102000 DFE is oot feasibile wo achiese ag this point
il Lo avirikalibe o ing an for site constramis, sntenmesdiary DEE presents] Below shoubi] Be osed o prepare
a plan to reach e 2000 DEE ehevation incrementally. Temporary, deplivabée Dood Dbirmers may use
i|!|||"r'||'u:~|1iﬂl'3' IHE (2050 ancd 2050 vime hosizons) ot are not comsidered EPPrORIiAE o bomr=terim Toosd
diefenss fronm SLE and storm sorge,

= Expreme Precipiation: See Tabbe 2 in Appendic. Note that the: Bosoon Water and Sewer Comuansission {BWS)
iscs NOAA ATLAS B POINT PRECIFTTIATION FRECUENCY ESTIMATES for design of stormmwater collection
ar] management systens, Desipness ane advisad toosse available progesctions amd trend from Climate Readby
Boston studics. Draingse: planning amd stonmsater manageament for Nood protections strocture shoald dssemme
future precipitation incresses befind the barrier a5 well as on e Bood side.

# Expreme Heat: See Table 3 in Appendix,

o Extreme hicat 5 & concemm for protection stractores due tooseveral reasons, iocluding: bat nog Bmited
tow

- IHe=arhy @il h:al’rll;:'.' i|LI|'|{|::I;§|:

*  Thermal expansion

* Material degradation from exoessive heat
*  Pavement solteming

- Ineriasid Feili 1 eedhaced 'I'I'i-l'i-l,'l'u;'_'g.' il elecirecal S meciuimcal SVELCINS {l:u:w.-':':l' autages amd
uiinigas)

& Cobd wmperatures shoold be accownted and shoubd inelude, but not limived to:
= Heablth ani safety impacts
= By anel e ool cosar

Fage2cofN

* Phawing and s redmenl
= Knoaw sporage onesine or ofT-sine
*  Deminage amd infilration impacts

- Iﬁ;'_ir,lllm

Bection 3.0 details design, ORM (operations and maintenance), and cost considerations for e desdgn provess

Climate Design Site Specific and
Stormwaler Uiy
Adjuitments and = Boundary — Contiderations — Conaisilions

Timneline
Arceasibility and
Gectechnizal Grounshwater Vegetative
2| Transportation [ — :
Contiderations Conalderaions Condiderations

Seni appperilin For in-depuy discription of design considerations,
Sev docune=nt for detaibed O&M considerations, a5 well as Cost estimate considerations

S Bection 4.0 for wi=depih description of Vegetated Barrier and soe Appenidis for sample design drawing that
imnplerent te standards foe protecting e pablic BOW,

Sise Beetion 5.0 for in-depth diseription of Harborwalk and see Appendix for sampde design drawing that implemient
the standards for protecting the public BOW.

S Bection 6.0 for in=depth deseripuion of Raised Roadway Barrier and see Appendis for sample design drawing that
npslement the standards Toe protecting te pablic ROW,

S Bection 7.0 (o in-depth description of Deployable Flood Barrier Guidance @ specific products of sarving plivsical
attribuites and structeral attribates,

TOPICS ADDRESSED

Design standards, climate resilicoee, sea level rise and storm surge, extreme precipitation, extremse beat, climate design
adjustmengs, aseful life

DORCHESTER RELEVANCY

Theese: guidedinges directly impaet the dessgn ol the progesct 3t Tenean Beach as it artecalates standands and
considerations for the progeet Dood risk reduction kit of parts

= Vegelated Berm

Raisedd Roadways
®  [larborwalk
= [eplovables

Th guidelings offer a detailed description of considerations engineers and designesrs should gake o develop the
resilient strategios 1o reduce Nood risk while also protecting te poblic ROW, T serves as a helplol woof as the project
ennters Lhee Selwematie Design pase and devedops dod evaluates e opioons in Tartbaer degail,
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Table 1. Sea Level Rise Design Adjustments - Reference the BH-FRM for site-specific BFE

- —
Endor  Sealevel et | nonritical | Minimum OFE for
useaful life
Adjustment alauat_l;:.gngFEl a:;;:;s “BCE
Basaline N/A 15.7 16.7 17.7
2030 +9 inches 17 18 19
2050 +21 inches 18 19 20
2070 +40 inches 18.5 205 21.5
Notes:

2030: Through 2040
2050: 2041 to 2060
2070: 2061 1o 2080

1% annual flood event is also known as the 100-year flood event.
Boston City Base (BCE) Datum can be converted to NAVDES by: NAVDES =BCB - 6.46 ft.

Table 2. Extreme Precipitation Design Adjustments

Peak Hourly Intensity Rainfall {inch/hour)

% 2% annual
End of useful life L J:::_::-:-lnuﬂ:-.?;-?g" design storm 1“3::::1:&:: an
(BWSC 2015 (ATFTY) {infhr)
Baseline ([NOAA 14) 1.66 223 262
2035 1.78 Data not availabie Data not svailabis
2060 1.91 Dala nod avaitabie Dats not available
2100 2.11 Data not availabie Data not availabie
Total Storm Depth (inches/24 hour)
10% annual design 2% annual 1% annual design
End of useful life storm (in) design storm storm (in)
(BWSC 2015 (A1FT)) {in) (City of Cambridge 2015)
Baseline (NDAA 14) 525 7.18 8.08
2035 5.60 Data not avallable 10.2
2060 6.03 Data rot avallabie Data nat available
2100 6.65 Data ot avalabie 1.7
MNoles:

10% annual design slorm Is also known as the 10-year flood event
2% annual design slorm s also known as the 50-year Nlood eventl.

1% annual design storm |s also known as the 100-year flood event.

Pags &of M

Table 3: Extreme Heat Design Adjustments

Extreme Heat Events

Average Summer

End of useful # days above 90°F
life {Rossi et all, 2015) I;:L'lﬂr:t:mzé: 5';1
Baseline 11 69
2030 20-40 §9-73
2070 25-90 Up to 84 by 2100

Notes:

Baseline: 1971 through 2000
2030: Through 2040

2070: 2061 to 2080
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B CLIMATE RESILIENT DESIGN STANDARDS AND GUIDELINES
FOR PROTECTION OF PUBLIC RIGHTS-OF-WAY

DESIGN CONSIDERATIONS

o Appendix B - General Design Consbderations |

(= LR e Rador to Section 2.0 for climate design adustmant for usaful e, Evaluate a risk-based

Adjusimants and approach for identifying design paramelers based on exposure, sensitivity, adaptive
Timeline capacity, and consequence of fiooding,

*  Sea Level Rige & Sicom Surge Climale Adjusimanis
& Evaluals il the site is within the Boston Planning and Development Agency “5LR-BFE”
Tosha wid L EOOING ndast
a  Identily # the sile is within a major Bood pathway that will impact the right-ol-way.
4 Icenlily if the sila should be cesigned for the 1%, 0.2%, or 0.1% annuai Nlood evant.
a Boston Harbor Flood Risk Modal (BH-FRM) Design Details: Probability of flooding,
food depth, duration of fiood, lead patfways, wave impacts. wind vekicity.
»  Estreme Precigilalion.
& Select design slorm events for anatysis (10%, 4%, 2%, o 1% annual storm],
4 Estimate the crainage area contaimed by rew barrier.
* Extreme Temperatura,
a Evaluate heabwave, annual maximum emparabure, snd winier siom impacts,
= Incremental Climate Adustmeants,
a I Bl-year usalul life climale design adustmant i nol feasibie, igentily approach 1o

reach climales design sdjustment over time.
Boundary *  Identify the extent of the barmer (curent and futus, if proposed incremental spproschi).
Conatraints = [dentify related zonng regulations and requiemaenis

and Stie »  Evaluate availabis open space,

i ‘What 5 neaded for constraction, oparations, and mantenance?
& Whal are the dewnsiream ancroachment considerations?

* daeniily opportuniias 1o maindain tha public righl-ol-way and access o walesfrond, Livabdity,
wiatlkability, connecinvity, and Social and neighborhood conlex] are assential.

» Coordinabe with privabe properes and abulters.
4 Exsling of new easamenis must ba established.
b Conahier sxisling oparabonal capacily 1o msrisn baried.
a  Whal i e aate of Booaas b Sile 1o mainensnce vehchas and squipmant?
* Conduct 8 Phase | Environmental 588 Assessmant io assess il tha potentlal axists for
Recagnized Emnvironmental Conditions including sail andior groundwater impacts
*  Idantify off-sils impacts resulting from barmrier = bolh sites sdjacent to barmer and inland,
&  Will nesghboring sites have stormwater redinected or stored on them?
* Consider Climate Ready Boston Evaluation Criteria (social impact, squity, value crestion).
= Esdimals inbremental impacts 1o bowndary and ste consiranis.

Stormwnter »  Identify Green Infrastructure (GI) opporturities and challanges.

Considerations & Consider Low Impact Design (LID), Extreme tempersires (drought. fozen ground),
Rader ta vegatative consideralions.

L3 mmﬂmifﬂ coninol.

4 Whal are apportuniies 1o ressst, delay, slots, andlor discharge stormwater?
—
BOSTOM PUBLIC WORKS DEPARTMENT SECTION 3.0
Page 10

Coansldarabons
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B CLIMATE RESILIENT DESIGN STANDARDS AND GUIDELINES
FOR PROTECTION OF PUBLIC RIGHTS-OF-WAY

Stormmeater
Conskiorations
[cantinued)

Litiliey
Consideraticons

Struciural
Considerabions

Identily possible off-site Rooding impacts.

Congidar vealer quality.

a Polluted sicemwaier nunalf is commonly transporied through municipal separate stom
giwar dystems (MSd polhitants).

Evahsabe walsrshed approach for sorrnaaber managemenl

4 Assads inland GHporlUntias 1o deliy, ghverl, Slone in off-sils aasd.

Consider incremental and adapiive manasgemenl approfch, and possibla cunfent of fulure

land use changes.,

Esiablish nspection, debris and sediment removal, and mainienance processes assenbal

1o Byalam pedfommance.

Coondinabe wilh local ity providers. (o dentity gas, alscine, communications, and othas

ulilities that may be locabed within the project area, Consider engaging a professicnal

subsur{ece wlility engimearing finm bo idandily ulifiles.

Eliminale perpendicular barrier crossing of ulliies, I eéminabon s nal feasible, consider

placing the condull within & waisright sleave o prolecl the baries and (he ity rom

movamant

Estimate additional loads on existing wtilities resuling from raisoed grades and higher

groundwalber levals,

Idanlily axiting connections be sumaunding iMrastruciune and buldings.

Watar ubbieg Congharaianng,

a What are mpacts o fing ydranis and emangency BeoesssT

Serwar utiliies consideralions.

4 Look for cpportunites bo mptemant backfiow valves and saal manholes,

Combined Sewar Overfliow (C50) and Outfals considorations.

a Off-giin fipoding may back up CE0s bahind bamier. Siudy tha extand of tha stormrwabar
gyabam bo the crilical nodes and identily prebminary vulnerabilty of hese localions,

& |mplament ide gates and esiablsh oparalons and Mamnienance proiocHs.

Stormwator wlililies considaralions.

a Fulure pump stations may need (o be consirucied in the vicinity i manage sionmwatar
beshind Eanrisr,

a  Design Tof pump redundancy, over-design ol wet-well capacity (future ow voumes),
pump epproaches, trash accumulation ard remowval, on-site generalons and power
supply (emangency systams aleo).

Coangusar relocabon of invrastrictung i Mmbnlaen Sceess o uliliies.,

Estimate antcspaisd hnads.
a Amencan Socety of Civil Engineers (ASCE) guidance praovidad In ASCE 7-16, earlh

Assess condiion of nearby existng siruchunes,
4 Pariomm Geld inspection and data review,
Wall cornsderalicns

4 Floodwalls shoukd be designed in accordance wilh United States Army Corps of

Enginears {USACOE] guidance provided i EM-1110-2-250¢, Retaining and Flood
Wils.

Matarial conskleratons.

BOSTOMN PUBLIC WORKS DEPARTMEMNT SECTION 3.0
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B CLIMATE RESILIENT DESIGN STANDARDS AND GUIDELINES
FOR PROTECTION OF PUBLIC RIGHTS-OF-WAY

Structusral
Conskdorations
[eantinued)

Geolechnical
Consldarabions

Transpartassn &
A oia sty
Conslderations

a Consiger impact of increased cxtreme Inmparabures and sensithve matorials.

a Anabyze shear, lensile, breakoul, pulioud, blowout, splitling, eic.

Durability considerations,

a Priortize “Safe-io-Fail” design.

s  Idenlify repair consideraticns.

Idantily possible failure mechanisms and the likethood of progressive Taiune.
Construciabilily considarabons,

Incremendal corsideralions may include lengthening barrer verically andior |sterally.
Diesagn for final loadng conditions.

Conduct subsurlace exploralions lo evaluals overall subsurface condiions, sespage

condiions, bearing capacity. and pobenlial for saltlament

Idantify impact ko axisbing sinaciems,

4 FRased grades may resull in a surcharge on the underhang wlilfaes or ad@acent
Alruclsnag ocaled wilhin tha “zona-ol-influeanca” of tha barrsar,

Parfcarn siability analysis.

4 Earhen Bood barmers should be designed in accordance with USACOE gusdance
provided in EM 1110-2-1813, Design and Construction of Lavess.

a Blopes of IV (Honmontalerical) ame recommended for siability and ease of
marnianancs,

Parlcam safilomant anakysis,

AzLnss seOpAQE

& Provent sedimon tanspor,

a Cutolf wals or irenches: if used. consider area groundwater hydnology and s effects
N area foundatons.

Ercsion and scour profection consideralions

& Place nprap in areas with high erosional forces,

i h'lahﬂﬁammm misst be abla to withstand wave action and saltwaler,
Foundation considerations

& Crmrdesign foundation o suppor fulure loads. (Le. ¥ grades or walls are planned io
beit st Creer Ema)

& Incorporate loundations for future Noodwalls &8 needed inlo he embankmenl
mmmm mainenance progeam lof ambankment sirciures,

Mairiain ADA accessibility and connection o infand area (axisting bullkdings, sadewalks,
roadways) and walerfom.

It is unacceptabla to raise a roadway fowr o six fesl and leave axisling sidéewalks and
aniries & grade if there is less than 14 feet babween the back of the sxisting sidewalk and
& building; clearante greater han 14 feel may be required for public health and safely.
Accaasible roubss shall nol excesd 5% shops. Changes in slopa for conneclons 1o side
sirents, drivoways, and parking lols shall nol excaed 15%, $o vehicles do not baltom o,
Ther minimum width of access paths shall ba 12 fesl 50 that a mairenance vehicle can
bypass a wheslchal wihoul impesng movament.

Bridges and underpassas within 500 feet of 8 barrser should be analyzed for clearance.

BOSTON PUBLIC WORKS DEPARTHEMNT SECTHIN 3.0

Page 12

Page8cfM

B CLIMATE RESILIENT DESIGN STANDARDS AND GUIDELINES
FOR PROTECTION OF PUBLIC RIGHTS-OF-WAY

Tramsportnlben
& Accessibliiy
Considarations
{eanbifued)

Grrouncwaier
Conslderations

Vagrotative

Conalderations

L

L

iﬂumﬂmhmwmmwhm
sireatscaps. Coondinale with properly owners and siakebolders, including bul nel Emited
o the City, MassDOT, Massachusatts Bay Transporlation Autharily (MBTA), community
ociganizations, and privabe propadty cunens.

Construction materials should consider increases in hoat s wall 83 freezing lemperalunes.
Evaleate parking neads.

Croaln mainignances accassibiity {vohichs or iracked squipmant]).

Dovolop snow, ica, and stormeater managemmant tasks that are cnbcal for propar
FrsiF N ancs,

incremental considefations  include &sccess b0 surrounding  infrastructure  and
redevalcpment of rosdways and property owar lime,

Strectscapes should consider emergancy vehicle access (police, fire, EMS). and meet City
Standands lor Bosion Compials Sirests and tha BPWD Roadway Design Standands.

Highnr tdes may increase groundwaler lovels and may resull in reduced stonmwater
infitration and affect slommwaler draindge Sysiems.

Bamieis musl e designed 10 pravent sxcessive hydraube gradients, inlemal srosion and
toss of magerial {piping), and sand boils caused by underssapagn

Liplifi pressunn may impact underground struciuns,

Froshwator-Saltwator inleeface may impact:

a Coastal coosysioms

a  Water brsatment

a Corrosson of buned sbruchunes

Higher groundwater may increase the risk of contaminant fransport.

Groundwales Abusion risks in below grade structures, inchuding sieam nlrastruciune.

Currant USACOE salbacks and
easemonts do naot allew for froes 1o bo
withan 15 feat of dams or levees.

Mﬁmﬂmﬂw
vegatalion and noreinvasse  plant
maserials appropriabe o the surourding

croabe vadun,

Promobn open space opportuniies.
Salecd planis with ercd@on conkol qualities
for embankments and sheep shopes.

forming thal nersase the risk of faikure.
Consider plants thal are “low mainienance” such as grasses and groundoovers that may
Mo provide habitat that are iolarael of urban polisants (emissions, olls, alc.j,

Considar plant heighis as they relais to view-shads and cormdorns owards ihe wator and
50 tha indand side.

BOSTON PUBLIC WORKS DEPARTHEMNT SECTHIN 3.0
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CLIMATE RESILIENT DESIGN STANDARDS = o0 win s i
AND GUIDELIMNES FOR PROTECTION OF R ade SRl
PUBLIC RICHTS-OF-\WAY " i rr—

B VEGETATED BERM HARRIER
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DORCHESTER’'S RESILIENT WATERFRONT AT TENEAN BEACH

310 CMR 10.00 MASSACHUSETTS
WETLANDS PROTECTION ACT (WPA)

STATE ENVIRONMENTAL REGULATIONS

ENTITY

Thae Massachusetts Deparument of Envicoaumsental Protection (MassDEP)

TIMELINE

Current WPA regulations becans: efective as of Oetober 25, 20104,

OVERVIEW

S0 ChiR 10,00, the Massachesets Wetlands Proaection Act (WEPA) regrulations foe all infanad and cosstal woeelands, is
prosulgated by the Commissioner of the Massachusetts Depamment of Emvironmental Prodecton pursoant o e
authority granted wnder The Wetlands Protection act, MG L e 131, § 40, The WEPA protects wetlands and the public
isterests they senvee, inclnding food control, prsentien of pollution and storm damage, amd protecoion of pabbic and
jirivate water supplics, groundwater sopgly, Tisheeries, land contaning shellfish, and wildlife habitat, The law protescts nog
only wetkands, hot other resooroe greas, soch as baad .*-:||||'re'-:'! Lis |'||.|-!11‘|r||g {I=vvar f|.-|r|r|.|F:||.ii||h:I, thie eiverfromt area (adddecl
by the Rivers Protection Act), and land under water bodies, waterways, salt ponds, fish ruos, and the acean

AREA OF STUDY

Waresr=ridlated lands such as inland gnd cosstal wetlands, Doodplains, riverfront areas, ete, in the Comamsivsoealth of 500,

SUMMARY

Thex WIPA reyprualations describe how each type of resouree ares provides ooe oF more of the pabhic inneneses and address
the Lypue and exvent of work alloweedd 0 resowiee areas. |-'|'-|'|||-:m11 wirk must et these WEA |'r:':|1|21|'|:L1|i| v siariards for
cach impacted resource area, The w regolates many pvpes of work in resousrce areas, including vegegation resnoval,
regrading, and construction of strectures, and work within 100 feet of 8 wetland reseacoe area (the bofTer zone),

Progeosed wiork thial will alter aony coastal or mBand resouree area reduires e GEog of a MotioE of lotesl (KO0} and
associgied agplication bee po e local conservation oompmesnn g to MassDET The MO requires a plan descriliog g
drtaitys of the proposed progeet, location o wetland resouroe ancas and BalTer zones, aod measores to b taken o probect
Lhise regiuiates] resource arcas. Following a public heacing, the local cosseration commission will ssoe an Order of
Corrlitions that eitdwer approvee th project -- with seecial comditions that will protect thee poleic intisrests — o dgienees the
progeet i inpcts Lo resource arcas cannot be gvodded o mitigated. The apglicant, endowner, any aggcieved person,
aAlmalie=r, groany of W0 ciliens, or MassDEP mey appeal thie bocal commission's decision w MassDER,

TOPICS ADDRESSED

Wietlanls, NMoodplains, rvediront arcas, niloral resoorces, codstal resilicnes, and stormwatess aEna el

DORCHESTER RELEVANCY

Tha® Prosject stendy darea inclodes mioftipbe wielknmls resouroe arcas that are reguatod wockher thee WA, inclocdiong, bal nod
limitesed Loy, Lamel vesler the Oeean, Land Containing Slecihsh, Codstal Besches, Cosstal Banks, Rocky Intertidal Shores,
Sale Marsls, Lanid Subspect wo Coastal Storme Flowage, ol Biverfront Area, Al resooroe areas shoold bee delineated
Clearky oo progect plans and all project design conoepts ool Be resiewed to omderstand the arcs aod catare of
Pagalof2
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BOSTON HEAT RESILIENCE PLAN

STUDY & CITY-WIDE PLAN

CLIENT

City o Bosston Department of the Enviromment
TIMELINE

April 2021 to March 2022 Pulilishexk: Apral 2022
OVERVIEW

Herar Besilicnrs Solutions for Boston preseiits a rosdimap for ravigating oxtnemee heat. By boilding oo s kegacy of
proevious resilicesce plams, including 2006 Climate Begsdy Boston eeport, it peepares tie City bo gackhe the bveat injpacts
of ehimate 1‘|hr|:l;|.l"1-. e :-|.I;I||||:|.' Cerers |H.'I::I|J|t' and rt:-:_'t:g.'_'ni:.-:-l".'-: the etall WETES ENLNeTTHE Tirat jerses resslens’ |.|l||..,:|| iy il
lile

AREA OF STUDY

Citywith strategics; focus oo th: coviromment] justios aeighborhoods of Chinatown, Dorchester, East Boston,
hlattapann, aned Boxbwry,

COMNSULTAMNT TEAM
Sasaki, Klimaat, Al Aoes, WS
SUMMARY

Hexat Fesilicnds Solutions for Boston (tha: Heat Plan) presents the City's action plan to prepane for the near-term and
||||:g-h-|"||r i:|l||:|;,|:'l::.' il eirerms lesal ma rh.all.;__r_ill:_[ s As a8 i:ll‘“lllll'l_ ol e Climste Hl:*ﬁll'y RéesTomh s, the l"i1_g.r':¢
orygoingt program o prepane Boston for g effects of cimate change, thas plan provides an in-depth analysis of exgoemss:
sumner weoiperdtores during 2 recent hedt wase andd s all-of-govemiment irsmework (o strategies o medooe By rsks
of extreme heat. The plan helps accelerate Boston's progress towarnd increased climate restlesnce, charting oir course
{or protecting residents from the efTects of extrenwe hdat.

Tior Dbl resalienee Lo beeat, Boston must address throe Gectors of Beat ek expogure w0 extreane beit, the adagstive
capacity b aopess cooling, and the sensitivity 1o changes in temperatune doe to onderlying factons like health or age
that may infeence valnerabdlivy to hegt, This repont presents a comprehensive franwwork of serategies 1o addoess thesoe
car Factors ol heal visk—amm] Lo prepane Beston (or exieeme heat, Dol todas and omder Getere climate congditions,

TOPICS ADDRESSED

Berywwiarads for Bopecs soolressed Dy the doument {exanibes imchede: coastal resilienee, stormsater nsioagement, parks
andd open space, dducatisn, community screngthening, eic)

1.  Heat Vulnerability and health: Extreme heat disproportionally afTects som peoqle dond commuibies ixre
Ly oahiers, There ane Ueree msin lacpors Uaal allect heat valnerabality,

A Exposure People with elevated heat exposure ingchude these with pobs, living situations, or hobbaes in
outdeor or indoor environnxents without adeqeate shade te bock divect sunlight or ventilation o
circulate cool dir Now,

B Sepsitivity: People with clevated bieat sensitivity include those with chironic health conditioans
(especially respiratory conditions), childeen, and older adules

Pagelofé



O Mdaptive capacipy A person's ability o adapt v extreme eat by taking measures 1o codl themselves
dlso affects their heat valnerabilivy, The atslity 1o acoess cooling resources is a critical factor of
adaptive capacity.

2. Boswon's Risk from Extreme Hept

A, Exvreme heat affects all of Boston today,

R Exoreme laear :illl|l-3l_"'|..‘\. CAUSE SEl whicant health risks,

O Extremce hedt s already a diiily stressor for may Bostosians during hot weather,

[}, Oreen nlrastrociore oo redoce stormwater B r:lil!g condil also redfuee IR ratunes,

3. Heat Experience Factors

A Personsl Health and Cooling Access: Chronic health conditions and age can increase valoerability to
Iszat risk.

i Physicel Environment (Built and Naturall: Trees and parks Belp cool off neggiboroods, while denser
neighborhoods and large amounts of pavement make them heat up more and stay hot longer,

. Adr Flows The dynamic nature of air shapes how individwals and aesighborhoods experience Teat,

[ History And Structural Inequity: Enviroomiental injustioes amd systemic racism ane drivers of
differemoes in heal experienoes for Both places and people, A history of discriminatory planning
actioams, such as redlindng, has lesting eflfects on bealth and heat valierability today.

4. Infrastructure Volnerabilities: Transportation and Energy.

A, Transportation Infrastructure. Thermal expansion causes impacts to roads and the subway Strolley
system that aflect the ability of residents, workens, and visitors to mow: around the city,

B. Energy Infrastructure. Extreims: heat can bead to increased peak sumimertime energy consumption,
redueed transmission capacity, and decreased efficiency of solar panels,

5  Esxtreme Heat Bisk in Boston;

A.  Heat trends and projections: In Massachosetls, due Do climate change, tempseratures. v inereasid
Iy 3.5°F sine: the baeglinning of the: 20h century, The numbess of hot deys and hot nights is eapected to
inscrease i both Jow and Bigh carbon emissions scenarnos troogh e end of e centoery,

L i ascenario where emissions trends continee at the corrent rate (BCF 85, cimate
progclions estmalie el e mombaee of very Bt days {over S0P F) wall most likely (100 L 80
porcentile) ineeease froam a range of 17 (o026 days by the 20008, o 25 te 42 days by the 2050,
arwl Kb v G2 :Iuysil:.' L 200005 Doy an exireamne case, the memlxer o VY [N I_|i|:|-'."i-[lﬁ'i|'|" )
conbl reach op 87 days by the 20805,

i ITaErressive action & taken o redooe cmissions (RUP £.5), the oombser of very ot digs {over
O0PF) by the 20070 walll b absour hall (20 10038 days) whan we might see in the presdoos high
CIHSSE0NS SUenari,

B, City wide Analysis: Some places experience disproporionately greaver heat risk, with higher
temperatwres aod extended heat wave conditions, Boston s very ot doring the day amd is also lot st
night,

Lo Dark, paved, and impervious sorfaces, sech as asphalt roads and buildings with black roofs,
contribte o the urban et island effect, These surfaces absorl more heat gean vegetated or
light coloned surfaces, aml they release this beat back into the surrounding environment.

i Areas with bess prees, grass, and other vegeation tend oo feel hotier when there is itde shade
or evapotranspiration o help reduce hagh s empecatunes,

Page 2ofé

ifi. ‘Tall builehingss and devese deselopasent also impact heal withina civy., Bailding form and
orientation can change how ventilating wind Nows through corridors, how readily radaved
hieat can disperse, and how much sun or shade hits te surface

. Extreme heat responses In Bostorn, @ heat advisory is isseed if there is a heat wave—a period of three or
more consecutive days above 90°F, A heat emergency is declaced if there is @ period of two of mone
consecutive davs above 85°F, and the overnight temperature does not fall below 75°F,

L When a heat emergeney is declaned, public facilities like designaced Boston Centers for Youth
ard Families (BOYF) community centers are getivated o serve as cooling centers within
Bosston msighborhoods

i Tz Chpy of Boston has also impbemented short=-term cooling strategies, such as the
distribution of cooling appliacces o obder sdult residents and residents with disabilities or
chiromic illnesses,

% Heat experiences: Bostonians sfared that their highest priorities for beat resilienee melede increasing
shade and trees, reducing dark surfaces and pavements, increasing comfort in densely developed
arcas, addressing the impacts of pollution on health and wellbeing, and increasing the acoessibility and
afferdability of places o eool off,

E. Heat analysis relined neighborhoods: RBedliksd arcas are 7.5°F hotter inthe day, 06°F hotter at night,
Arwd D 2068 less parklaned gl 0% lisss tose canopy than areas designated as A Best.

Focus Neighborhoods: The planning process and strategy development for the Heat Plan includied addivisngl
detaiked study of solutions within five of the bottest environmental justice neighbochoods in Bostong
Chinatown, Dorchester, Fast Boston, Mattapan, and Boxbury,

Citywide Heat Resilience Strategies:
A, Goals: Reduee heat vulnerabilivy for Bostonians and recognize the challenges that heat can bring Lo
thedr cueality of life, indluding negative bealth ooteoomes ad plivsical or mental stress.

i Reduce Heat Exposure: Beduce indoos amd outdoor urban heat exposure, intensivy, and
duratiom by enhancing the capacity of the built ervironment to recosver froan daytine: heat

ii.  Adept vo Heat: Expand choioes for staving codil dormg Bean wiases and @ngrosve gwaneiess of
arrioes ressdoms can take to Ly sgilliee arwi] il

iii. Reduce Sensitivity and Foster Healthy, Connected Communities: Croati healthier, mone
conrsdcted meighborhoods that Bep reduce anderbying social deternmnnénts of Bealtl that
inscrease hear risk,

B Hest Resilience Strategies, The Heat Plan inclodes a widhe range of strategies for U City of Boston o
Lasker aqtion arl acldress tae isks of extreme heat ina changing climste,

i Relief during heat waves

I, OPERATHOMS AMDCOMMUNICATIONS
a  BOSTON EXTREME TEMPERNTURES RESPONSE TASK FORCT
b, PRE-HEAT WAVE BESCURCES MOBHLAATION
¢ HEAT SENSOR NETWORKS

2 COOLING DURING HEAT WAVES
4 POP-UP HEAT RELIEF
b ENHANCED AND EXPANDED CTTY-RUN COOLING CENTERS

o CITYWIDE CCOLING NETWORR
PageZof b



o LOORING OUTT FOR MEIGHBORS

d.

i

EXPANDED COMMUNITY CLIMATE
EXTREME TEMPERXTURE PLANS FOR OUTDOOR WORKERS

4. AWARENESS, EDUCATION, ANEY TRAIMING

58

i

HEAT RESILIENCE PUBLIC EDUCATHON CAMPAIGN
HEAT SURVEY

EXPANSICN OF GREEN WORKFORCE DEVELOPMENT FOR HEAT
RESILIENCE

ii. COOLER COMMUNITIES
I BUFLIMRNGS

ah

I,

|

i

FIOME SO0 IRNG RESCURCES DESTRIBUTTION

C00L B0FS PROGEAM

FIOME ENERGY RITTROFITS

AFFORDABLE HOUSENG RESDURCES AND RETROFITS
COOL SCHOOLS

2 PARKS, TREES, AND OUTDONOR SPACTES

.

.
[

ENHAMCED COOLING IN POCKET GREEN SPACES AND STREET-TO-
GREEN COMYIERSICINS

INCREASED SHADE ON MUNICTPAL STTES
EXPANDED DRINKING FOUNTAIN METWORK
PLANMING FOR FUIFTURE PARKS

d TRANSPORTATION AND INFRASTRUCTURE

d.
b,

.

COOL COMMLUITES
EMERGY RESILIENCE UPGRADES AND MICROGRIDS
COOL MAIN STREETS

4. PLANNING, AONING, AND PERMITTING

a,
'

[

DORCHESTER RELEVANCY

Dorchwster was selected for the: neighborood =level anabysis, The purpose of the negfhibrhood=kevel analysis
was Lo evaluate Tow current day hest impacts vary across the city, identify wemperatore ot spots within
ervironmental justioe neighborhoods, and assess how racism, inequalicy, hstorie erban planning decisions,
arwl othasr podicis have nfluwenced existing heat exposone amd vuloerabiliog.

LIPEATEDR CLIMATE RESILIENCY CHECKLIST
HEAT RESILIENCE BEST PRACTICE GUIDELINES
ZOMING REVISIONS TO SUPPORT COOLER NEK FHBCRHOODS

Dorchester's Heat Story: As a large peighborhood, Dorcwsier las soows anrcas that are hoter (Fields Corner,

JFE MUMass MBTA station, and Newmarket and South Bay areas) and some greas that are cooler (aroand parks

or adjacent w te waterfront),
A Contributing factors toe hotter areas are urshaded pavement, parking lots, and dark roofs

Page &of &

[

Arcas of Dorcwsster expericnee emperatures tha eeoeed Boston's median womperatures,
Dorchesters hotter microclimates are a result of several factors, including less green space, building
characteristics, and impermeable surfaces

Even as parks and waterfront aceas ane cooler, the experience along roadways and pathways socessing
thamsis areas is very hot.

i e e e
e ey ol [ e bl T Rl e, T

.

o
L

" E om R o m OF oW om oW W oW M o oW W W W
i 2 T i | T

Dorchester Community Cooling ideas. Dorchester residents suggested cooling strategies that expand access
tow cooling at oo aodd in the neighborbood and inerease cool ouldoor spaces,
A Cool Accessible Parks: Adiditional shade elements and hydration stations in parks pained with digital

B

waylineling wools to help identily nearby open spaces.

Public Cooling Centers: Opportunitics to integrate public art and community engagement at Cool
oty and] cooling centers,

Affordable Ways to Stay Cool at Home: Opportunities o expand awareness about coergy and wtilities
Assistance (Wograns 1o overcome challenges of staying cood at home and the cosg of wsing air
concditioning,
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URBAN FOREST PLAN
PLAN

CLIENT

Clity of Basston
TIMELINE
September 2058
OVERVIEW

The Urban Forest Plan (UFP) is a long-term citywide strategic plan w create a sustainable and equitable urban fovest in
Bostoan, 10 se1s a vision not oy for the care, management, and expansion of the weban forest Do also for bow the
Boston comemnity works together 1o pan for its futare,
Ciogls:
=  Goal .'HCI.'EI:[l.I.i'L!jI First: Foous imvestimsiins and FT A T (1L SRR L] Il:H':l"-J.ﬂlHq}ﬁH‘I. ]Ii:‘ﬂ.!'ll‘":il:'.il]l:'.‘ ¥ hmfod i
socially voloeralde argas

+  Goal #2: Proactive Care and Preservation: Eosure troes,/ree canagy are proactively carcd for
= Goal #3; Community=Led: Ensure commumity prsocites drivie urban forest decisions anid management
+  Goal #4 Prioritize and Value Trees: Increase awareniess and boy-in regarding the importanee of trees in
Boston, across thae pablic g@nd private seciors
AREA OF STUDY
Clity=-wie
COMNSULTANT TEAM
= Sioes Landscapye: Urbanism

*  Lrbsan Canopy Works

Star-Lana Consaluing

*  aperican Fomesis

Mitsch Engineering
SUMMARY

Thaz Urban Forest Man (UFY) is a long-term citywide stravegic plan tw create a sustainable and equitable urban forest in
Bostow, It 51 a vision ot ondy for the: care, management, and expansion of the arban ferest but also for how the

Boston commianity works wogether to plan for (15 fiutare,

Rocial equity and envirommental justice are kev wo long-teem resalienee and tierefore at tie heart of tie Urban Forest
Plar, Frodn tie start, the planming prodess has recoginised g aocess o the ot forest dnd e benefits its canopy

preowicdes are ot eguutably disteibated, and that thas ek of eduity s eellectee of stodas aad ongoing pligesncal, politicsl,
Fage1of &



aml mocial harrers. Many imgortam vosces and concems have historically beea exclubed Trom fonnal decision-making

provesses, Specifically, communities of eolor, Enguistically isolated communities, socio-ceonomically dissdvantaged

populations, aml othwers are too often lefooutside formal pablic et and plamming prooesses,

Together thee commuity and City eadership are workimg o elinmrmate these barriers aod change peactices that

perpenmate them, Throogh tese effons and te recommended actions mcladed m this plan, we can work towards long-

Lerm resthenos, protecy and grow oue weban forest, estaldish mansensent practios that support a diverse, bealithy

climate=adapred vrtvan forest, and ensuoe iese critical resouroes are availablie for the enjovment and Bemehin of all of

Boestonys residienis for years 1o ohimee,

TOPICS ADDRESSED
& A Visson Foe Bostoa's Urdsan Forest
= Siaie of Boston's Urban Fooest Today
L]

Strategies and Recommmendations
o Btrategy #1 Expandd andd Beorganize Urban Forestry Mamagoenweot
*  Pecommendation 1,1 = Establish an wrban forest eadership position within the Ciry

*  Recommendation L2 - Increase and sustain operational stalfing resewroes for Parks
Department urban forest manggens=nt

= Recosrmerddateon L3 - liproses collaboration Detween te City and ety parners
*  Recommendation L4 - Promote thee formation of formeal etworking and advocacy bodies
o Rirategy #E Prooctivily Protect and Care for Existing Trees
®*  Receimmendation £1 - Develop and implement & proactive work plan for trees on praldic Land
= Recodsmmendation 22 - Perform plamt Bealth cane aod iegeated pest n@mage el
*  Recommendation 234 - Prioritize proactive tree cane in areas of highest oged
*  Hecommerndation 24 - Protect ad Detier manage irees with clear policies
*  Recommendation 25 - Inerease interdepanmental seppoct of wrban forestry effores

= Recommendation 26 - Consider new programs and changes in code 1o prodect matme [rees
andl enhanes the urban foresg

0 Strategy &3 Strategically and Equitably Expand Tree Canogey
* Recommendation 51 = Setup a proeess for neighborhood planting stravegy impleowsntation
*  Reessmumcerddation 5.2 = Expad] caoopy with resilicnes inomdod
*  Recommendation 5.5 = Expand canopy throwgh street tree planting
*  Recommendation 34 - Expand canopy in open spadces
*  Recommendation 3.5 - Expand canopy on residential End
o Stratepy #4: Make Space amd lmprove Conditions Toe Troes

* Hecosunendatson 4.0 - Recognese rees: as critical infeastraciure oo e preoritized in right-ol-
way progects, and equivalent to utilities, sidewalks, bkewiys and travel lanes

Page 2of &

*  Reeosmmciwlation 4.2 - Balanere parking aaul room for planting
*  Recommendation 4.5 - Explore adding tree canopy to anderutilized /vacant ands
*  Recommendation 4.4 = Implement updated planting standands

®= Recommendation 4.5 - Minimize above-grade conllicts

o Birategy #% Improve Communications - Both Process and Content

*  Recommendation 50 - lingrove davenoes of City comminicarions

*  Recommerndlation 5.2 = Proasote avwareness of the role of oees in Boston
o Brrategy 6 lmprose Informsation Colkesction amd Sharing

®*  Recosmmcrslation 6,15 Complete and sustain data sets on the cedire urban forest
* Recommendation 6,20 Begularly assess canopy change pamerns and causes
* Recommendation 6.3 Improve deoess B0 tree data for all residents
@ Brrategy &7 Build and Support a Local Tree Worklorce
*  Reeommendation T - Support existing and emenging workforee development opportunities
* Recommendacon T.2 < Estabdish an orban forestry carser pathway progeam
*  Recommnemdation 7.8 - Creace and sopport forest-relaied entrepreneurial epporiunities
A Fosadmap foe hiplemeniation
Appendices
o Appendix A Trees and Tree Canopy Benefis
o Appendix B Glossary
& Appendix O Species Guide
o Appoendix Do UFP Assessment Framework and Extended Findings

DORCHESTER RELEVAMNCY

L Resilience: The urban forest can help us 1o live more comfortabdy with the impacts of chimate change, However,

these changes not only ereate more stressful civy emnvironments for homans, Dot also foe the arban forest, Trees
ERpREEENCIng Botter Emperatures andd e stress are more suseeptilbe 1o pest anid disease infestitions, severe
weather can Cause more damage and loss of trees, and @ warming chimate inflices greater pressores from
invasive planil spescs guleomgeling mtivies, Flooding also has gegative impacts on trees, especially coastal
Mewaidingg, a5 salives inanckation g e degdby (o irees,

A nomser of neighborhoods with Envircnmental hstice populations have low canopy cover, including
Dorchester. Parts of Dorclwester with higheer canopy are nosw losing canopy at s rapid rate, Dorchester is also
e of the Boston meighb=orhooads aoticipated oo b msost imguscted by increased stormwater, Tree plamting amd
species selection st Temean Beach shoald pay careful attention to Becommendation 3.2 - Expani canopy with
resilienec in mind. Considerations will include contributing b tree diveesity in Dorchester specifically;
selecting plams tha can wolerate saliwater inuedation; and ensucing that cimate-ready implementation
Progicts conrtribinte b Lree canopy expansis

Reference Appaendix C Species guide during 5D plant selecooa, whisch inchisdes the koown chimate response of
trees when knowin,
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KOSCIUSKO CIRCLE / WILLIAM
T. MORRISSEY BOULEVARD
CORRIDOR STUDY

TRANSPORTATION PLANNING STUDY

CLIENT

M s RO O of Tramsportation Planniong (OTP) is twe client, Dot thae progect is managed Dy an inler-agendey groap
iAo ing MassIIT, Clty of Bostoa & BPEA, and DOR. There will alse be a steering comimittes establishesd by Govermor
Baakoter, beint pviesimdsers are nob vt kbentifs,

TIMELIME
Thes stuly Begtam in 2022 and ig ongoing.
OVERVIEW

Theas posal of thoe planoing study is oltimaiely "o develog and anabyvee altermatives for the corridor wo improve e paldic
ricabmy, mokality, connectivity, safiety, and chimate resila=ney throaghout the arca foe thee ity &nd odher cosnemanities in
ther surresneling region.” The: seopss includes existing amnd future conditions analysis, goal setting, paldic involvement,
alternatives deselopoment dod analyvsis, and ear-sclmatic design,

AREA OF 5TUDY

Ther study arei includies the Morrissey Bhod corridor froom SNeposset Circke oo Kosciosko Cirele.

COMNSULTANT TEAM

ABCOR ix this primie comsultant, amd Wiosids Hole Group s ome of stveral sebeonsultani=

SUMMARY

Thaz most rebsant element of the project is its cogstal resiliency strategy and design eritenia and how i interfaces with
thie Teawsan Beach, Conley Streedt Dood pathwey mitigation desigie Throap iterative meetings aml comumnications
Between e apencies and the consuliant team, the ageneies sgreed o prooeed wath the following nesiliency
recoamnendations for the Monrissey Blvd comidoern

Lo Tt cosasgal Boodd risk |'|:|il,ig“.jl,:i||u Lo ot !'-1||-'|'|:'i.-w|‘:|.' Flwdd sEpowicl Twe |'|1!||Jlr'|:|ll'|:||l,|,"|l #l the shoretine fadvandcing
SlLrE e idenified i CHmate Begidly Dogchester, inchding Teds=an 'I'-ﬁ.||'||l.."'1"||r|I|':,.' ALk

2 That cosstal flood risk mitigation strategies to protect Maorrissey Blvd shoasld be designed to e MO-FRM 2000
% annual clidnoe cogstal Nooding hazdrds, i loding witer 2orfaoe elevation and masdmuom or sigridficant wawve
heighs, witke oo freeboard,

Tha alieragmives |;!|'l.|.'l-;1||:|.|.|,'|||. ..,||Li,||}'xi5-_-,. el design elTores lor coastal ||.':u.r'||.-|*|||;':.' mehedted o the Morrissey Bl ||r'|,|j:'|;'l:
will theresfsrer Tocos o thiee cencal gees of the corvlor, Teom south of Beaces FrclEe ar (e =508 CRCTTERS, L nrth ol e
Lidass Bogpon eniracee at Bliancolld Bled, This s ghae oL of the corecdor whone the |"i|'_:I|=|_-|::II'-I.-.':|!,.' Corncibes stk e
shcweH: anil aociaied coastal resihiones KIralege= sdlemvtificd o Climare Resdy [ wrchestisr, Morrissey Blvil r'll‘vl'||'~:q_’|||
'|||‘|,|:i,:-|:_1.'-: sl Lherelore |;|¢-i:|e-|||| M i|1q:||:'r| werstaLEon of shioeel i||:'l,|""|'||h::-|1 |:-.u1_||'.l.-:=|:.' rllil,'qf.min;:lll Kl_rij.LI,'I_"il"'h, il I!I,HIIH Tenss=iri
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.H-I.":H'li_,."'l:"lilll|l‘j.-' S tum'r-l.il'w r.J:u' corriddors resilsent -th'r.'i,!.l,h 4-.1l1.;'|-|.1'1iw'-.'1:. | . - | A M AST E R P LA N Fo R T H E LOW E R
b e Conky S e enfiom oy NEPONSET RIVER RESERVATION

TOPICS ADDRESSED
[esagn criter, Ccoastal resitience, ransporiation, Conmeclivity
OPEN SPACE PLAN

DORCHESTER RELEVANCY
Interagency /Property Owner Cooperation: As the Morrissey Blvd profect ageney weam mesmbeers are iy propeny

oowniers ol e Teswsan Beach AConley Sureet site - DOUR (Tencan Beach), MassDOPT (-9 overpass), and City of Boston

(Condey St) - their agreement 0 purse a shoreline/Mood pathways focused coastal resiliency strategy for Morrissey hetropolitan District Comamission (MDOY, which was merged with Depariment of Enviromemental Management (DEM) 1o
Bhvel fimplhies that they lave a comamsn interest aml conmitment o & positive outcome for the Tenean Beach /Condey 5t form the Massachusetis Department of Consenvation and Reereation (DCE) in 2000 ander Governor Mict Rommiey.
i]ru&m:l_ Further b AP 1% 1':':|_||i1'|,'|_l L e lamceickare {'ui'llﬂg:'::ll_'il,'x r'l;'sq:u,u-u-iit:lil'il;i{'.ﬁ ared acddress comcerns throaseh

design, TIMELIME

Design Criteria: The Tenean Beach AConley Street project’s rear-term design shoubd 3t a mimimom Be adapiabie to the Puibslished i1 Deormbser 1990065,

specific design criveria that the Morrissey Bhvd project team his agreed Lo or long-term coastal Dood resilicncy

meedsunes At boest, it should be desigoasd to meet the long-tenm design eriteria in a single implementation phase, OVERVIEW

This imuster plan preseots @ progeaom foe ingproving the Lwer Neponset Biver Besenation, ncluding the developmont o

L T 5 al3 L ] - g y i = T - TP OB - . ol T ; i . L
mitigation will depend on other elfons 1o addness a secondary,Zlonger-tenm Nood pathwiy into Dorchester at the =53 Llreses nies ;mh*‘. Lotaling 1..:: acres and @ lllnull. rnihe-Jong I|||:_I1| 15K HT.JH. M |.IL:III'| liw LS DN PrEseTvIng arml II|.ITI11I. g
3 ’ Lhee yeitural ||||:_1I1l;1|"~: of Ui river syvstem, while mcreasing |r||:|||:||';||:'|:-|".~:h I G R O e loacmnaomes, msclodding? Depween Tenean

VEF ] v of Bearles Bridpe, s wtary Mood pathiway amd s Boodplain join with the Te 3 Condey 5 .

OvErass sl ¢ ":-h'-mr-“ _" l!"- ITos "“."'“' i ) '-"'":I [t ""'*L!"_““ LERL L |_|"‘1"'-rn_“'_ ih me I"”""Er_" ik‘l"mh""’_ ' I' ey Sl Begcdy and Victosy Park, Phase | ol this plan seccessiully created new parkkamd abong the Neponset River and remediatedd
”""".‘1 pathiway arid foodplan in future time horons, The Morrssey Blved propect will mclode alwernatives and initidl the sites of fonmer lnddills, industrial sites, and other medsanee ases that plagsed the riverfront for many years.

design Lo address the secondary Bood pathway,

Independent Effectiveness: The long-term effectiveness of the Temean Beach ACondey S0 progect Tor coastal Nood

Conley Street Improvements: Climate Ready Dorchoester calls out the seed for improsemients oo Conley St o improve AREA OF STUDY
conmsCtivity and waterfront acoess to the Teoean Beach sive froo the brogder Dorehester community, DRSS plans for
the Mepooset Grecomay cosnector may el sonws ingrosvemeats o Cenley 5t that advanee that obgective. Hinveer,
thet Morrissey Blvd project will oot 1T improvements o Conley St (e g, complete strects improvements) ane developed as SUMMARY
part of the Tenean Beach /Conbey 5t project, they sbeoubd be coordinauesd with the Morrissey Bhed o Mepooset
Gireenway projecis.

Thar boweier fowr miles of twe Neponset Biver between the City of Beston™s Mattagan and Dorchester neigiborioods.

The master plan presents an osverview of open space planoing Tor additomal commumnity parks, enhancement anid
extension of the Reponset Riaer Trail, and stewardship of the Reponset Biver Beservaton, The master plan includes

implementation Funding: [t 5 possibée that Tutere mplementation of Morcissey Bived imgseosements may be inked, as a specific project corsilerations related to fusding, phasing, maiotenanee, and permitting for proposed amenities, as wisll
desimn Seonsuraction Munding package, with Tenean Beach AConley Street coastal Mood mitigavion implementation, This as otlier key festores such ds inereased Eghting, visibality, and otbeer poablic salety enbanosoments meechsd to improve
Tues vl biven discusserd] o m_gr'l"q'd [T1) liljnl' thu MI.H"I"'N!'H":-' Bilwid fars I_iE'I:'[ AEETICY PrLIeTs. If that |'i||i.i,igl' OCCLrs il s IiEl'I:ﬁ' Lt Caaragy 1,'||j11l,.'|1u;':1l, of the Lower h.'|,:|_r-|1||x-|,'l; Biver Bessorvatoon, e |'|'|..;|_54||‘ Eroals off Llee masier |_;||i,||| areas Tollowss

Lhe Inypothetical Morrissey Bhd project would seek w implement a Bong-term coastal Roosd mitigation stralegy ot «  Preserve, restore, and enhance the natural qualities of the river system,

Tenwan Beach AConley Street, ratber than a near-teem strategy that depends on Turther inenemental adaptaton in U

Tutore, This may make Tenean Beach /Conley Sureet design efforts focosed on @ nesar-peom, ineremental implementation = [ncrease wewrs and public aecess to the river and reservation in appropriate ways and locations,

straiegny olsobeue,

*  Cregte a eorvidor plaw which responds to the variely of recreational needs of the many conmmuenities in the area,
= Create oppartunities along the corridon for peagple to learm about the river, bocal history, and culture of the areq.
= Connect the Lower Neponset River Reservation with the larger Metropelitan Park System.

= Ensure that the highest possible emphasis is green to public safety along the corvidor,

L frlr.'u:-q:lu-rdl!f imdintendnce standards daned ]l_fr-r:..‘-c'|r Eosl ll"ll':_l-t'l.'l {etiess 10 the ]'.'rrpur-:l:r:inn 1;:,"' Pﬂl"l-l arid rrail :!rs:ﬂ-ns.

TOPICS ADDRESSED

Parks ani open space, traily and connectivity, niataral resoucces, habist, gned public aceess amd education

DORCHESTER RELEVANCY
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Phiase 2 of the master plan ineludes direet refierenoe o making® @ physical connection described as the “Vicoeny Road
Boardwalk to Tenean Beach™ betwesen Tensan Beach and Victory Park along thee eastenm edige of the Southicast Expressway.
Approximate costs for this work were estimated at $14M plos 25% design and contingency,  The master plan also ineloudes
an estimate of 10,300 squane feer of wetlands impacts, ncluding Land Undder Oeean, Land Coneaining Shellfish, Land
Subgisct bo Coastal Storm Flewagye, Coastal Beach, amd sssogsated buffer wsones, insicee thee ACEC associated with a physical
conistion bBetween Victory Bead and Tencan Beaclc
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MBTA RED LINE CLIMATE CHANGE
VULNERABILITY ASSESSMENT

STUDY

CLIENT

META
TIMELIME
Mamgrusg 2021
OVERVIEW

The: Massachusetts Bay Transportation Authority (META) conducted a systemwide climate change valnerallicy
assessmient (UOVA) to better understand which of its assets are most volneralide 0o climate stressoss and toodentily
adapuatson measures that can be implemented o impeove the systents resilience Do te changing olimate. This report
Focuses on the Bed Line rapid transic line, which includes the Mattapan highe-speed line, Prios wo COVID, 243,000
passengers riad the Red Line daily,

AREA OF 5STUDY

Redl Line Corridor in Boston aod Cambridge snd Somerville wo che Morh, and Ouangsy and Brasntres o thae Souti)
CONSULTANT TEAM

ALRCC

SUMMARY

The: Massachusetts Bay Transportation Authority (META) conducted a systemwide climate change vulnerabilivy
assessment (CUVA) o better understand which of is assets are mest valneralde (o climate stressoes and Lo identily
adaptation measures that can be implemented o improve the systents resilience (o the changing climage, This report
focuses on the Bed Line rapid transig line, which includes the Macapan highespeed line,

Thae COWA folbowed ther miethodology of twe Federal Highway Admimistration’s (FEHWA'S) Valierability Assessment
Seoring Tood (VAST), which uses exposore, sensitivity, amd adaptive capacity o ereate a holistic view of volnerabilivy w
Future clinate change.

The Srudy was focused on three phases: Information Gathering and Climace Science Review (including ionventory of
assets); stakelolders with the commumties, and site visits (the sive visits were more detailed analysis of specific assels
in sub=chapiers, including a sub=chaper for Tenean Yard, adiacent wo Tenean Beach), Vulnerahility profiles were
developed for the stations, maintenance facilives,vacds, and segmenis of guideway. Tenean Yard has a high degree of
villnerability due wo its exposare o 3LE and Winter Weather impacts (a5 an outdoor maintenance vard STacilivy, subgiect
Lo snew Sice accumulation), IMTenean Yaed is unavailable, that segment of geideway is inaccessible,

Adapting to Climate Change: To address the vulnerabilities identificd in the Red Line COVA, a meno of 42 adaptation
mmrasieres was ceveloped o consider both asset-spascifie amd arca-widh: protection from the: five clinate stressoes being
evaluatesd foor thee Bed Line COVAC The: measures (o on infrastructune, policy, management, and operations.
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TOPRICS ADDRESSED

Infrasureciune climate walnerability and adapration,

DORCHESTER RELEVANCY

*  Tepean Yard has a ngh degnee ol '..llhll'r"ll::ll:ii[:., the secoad Ingivest o the Bed Lane swstem nest to Cabol Yard, doe
Lok sl macichicasls a1 the Yacy anl ils A0S L SLE, I‘rﬂ'i|a-'il;a1l,i|rn. arwl] Wintisr Wieather 'i||1|ri_||,'l_:».|::;|:».:.,||| IRATIAAER Ao

R EE e '-.'ul-:i,.-"fi_il'ilil;'.'. sulpect Lo s e accumielaion), I Fenesan Yard is orgsanikabde, thal RO ol

FuhEwiy 15 inacoessible,

[ s

e =L -]

o Thee JFK to Brsineree, Teassan Yard Grade segiment of puideway similarly has the highest degoee of valossrabslity, dug
tow ity collective exposane to moliiple climate seressors: SER, Precipitation, Wind, and Winter Weather,

& While Tenean Yard has a high degree of exposare and valoesability in the quantitative assessapenl, iis nod deeomed
as Nl an assel Deecase it does nod have major infrastroectune costs associated witl eritical assets faach as a below-
grace stations, ehevators, escalators, tunneks, Dridges, or MEPANWAC systems), Tenedn Yard ondy has the Tracks &
Hogillss], Switches & Seanciy Fleglers,

& Addditbonal poblic health amd social equity analysis exists i thie oeport, with data from 2006 throogh 2008, pulled
fronm the Boston Begion Metropolitan Planning Organization’s Ceptes] Transysortation Plaondsg Staff (CTPS)

TENEAN TASD Vel Ty

e

conducted an META Systemmwicde Passage Suraey (Bogton Region MPCY, 2008}, bat this data is mone broadly for
" LRSI L i . o el T S ’ A ! e B e Py
cepsus bracls inall of Dorchster wtilsing the Bed Line aodd sroood specific stations, soonol specifico ot area S
TR Ml ] Sadend §nyw
el T Do g S

directly @ljeent oo Tenean Beach,
#  Temsan Yard s meheded in Appenilis E, with a detadled site visit ane mappang, o page 38 (this is consoladated with
mla LLapsan Sanion, :'n.lilll.u|r:.,||'. Yarcl, aned thae Ashingang -i".'ial.l,.i_||1i,||| | |i|_{||-~;|r|'-|'|:| I A Frian Section 2.3, Tenean Yard:
Tenean Yard 15 a smuall r1:e|:|||I!|-r1r1:l|.-e;i_-_|m.'||'i!_=r tacaredd in Dorchester thar r.!rl;u.'.idfr: an entry Fu'.ul:lr__l'l,n'.':[mr ializied
cquipment to access the Red Line (high rail pehicles, et ). There is limited infrastructure and fixed assets af the
yard. It was noted there is a stoging area where ties and ballast were stored. The yard is located acvoss the street
froam an indet of the Neponset River, and the site has flocded in the past. As shoon in the maps at the end of this
Memna, Temean Yard i [ocated within a currently mapped FEMA flood hazard zone (AE) and = predicted to be
tredated by the 19 (100-year) annuzl excesdance probability coastal flocding event by 2030 accerding MC-FRM
results, The MO-FRM results reflect a projected 1.2 feet of sea level rize for 2050,
o Appenadix Goincludes mags of te BWSC Culverts and atilivy data, imcluding spot grades of otilities aroand Tenegn
Bt with Uao plins atLacinsd,
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