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1.0 INTRODUCTION

The Town of Danvers pursued the Municipal
Vulnerability Preparedness (MVP) Planning Grant
to expand the assessment of the Town’s

MVP Objectives in Danvers

vulnerability to climate change and to identify Increase the resilience of the community
priority action items that are well suited to , ,

advancing the MVP program'’s priorities. The MVP Raise awareness of climate threats
process in Danvers was multidisciplinary in Identify priority actions to move forward
nature as stakeholders represented each facet of

the municipal government. The MVP Planning Create implementation pathways
Grant was also leveraged as an opportunity to
craft a coordinated vision and to identify future
areas of collaboration.

1.1 Land Use and Critical Facilities

Danvers’ four tidal rivers and marina have been important components of the Town’s physical,
historical, and cultural landscape. The proximity and connection to water also makes Danvers
vulnerable to flooding, rising sea levels, and intense coastal storms. Land uses along the waterfront
range from residential, commercial, to industrial. Many of the parcels that were once a part of the
working waterfront have been converted into residential homes.! Recent developments and infill
have also increased the impervious surface area in Danvers and started to encroach on historic
agricultural lands and wetlands. Promoting infill and climate resilient development to protect
Danvers’ remaining undeveloped land (25% of the total land area) will increase the Town’s adaptative
capacity.

m Undeveloped
® Medium Density Residential
® Undeveloped Wetlands

m High Density Residential
PR Non-Residential Developed
W Industrial
B [ ow Density Residential
m [ransportation
m Agriculture

Figure 1. Land Use in Danvers (Town of Danvers and MAPC, 2019)

Using the Town’s latest Hazard Mitigation Plan (updated in 2019) as a base, the planning process
updated and confirmed a list of critical facilities (included in Appendix B: Community Resilience

! Town of Danvers and Metropolitan Area Planning Council (MAPC), “Town of Danvers Draft Hazard Mitigation
Plan: 2019 Update,” January 23, 2019.
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Building Workshop Materials). These critical facilities were mapped against sea level rise projections,
hurricane inundation, and the Federal Emergency Management Agency’s (FEMA) flood maps. The
resulting Hazard Map (included in Appendix B) was used as a reference for participants during the
Community Resilience Building Workshop.

1.2 Demographics and Social Services in Danvers

Danvers is home to approximately 27,727 residents. Over forty percent of the population is under 18
or over 65, which is slightly higher compared to Massachusetts as a whole (37%). Nearly 3,500
students are enrolled in the public school system, which includes five elementary schools, one
middle school, and one high school. Danvers is also home to private schools including Plumfield

Table 1. Vulnerable Populations (United States Census and American Community Survey, 2019)

2010 26,493 6,547,790

=

2018 2L AT 6,902,149
h
ho o Under 18 years: 20.3% 20%

65+ years: 21.3% 17%

]s Bachelor's degree or higher: | 41.2% | 42.1%
o Additional Information
& Median household income: $79,795 | $74,167
Persons in poverty: 6.3% 10.5%
With a disability: 7.9% 7.9%
Language other than English spoken at home: 8.8% 23.1%

Academy, St. Mary of the Annunciation, and St. John's Preparatory School. Danvers has one post-
secondary school, the Essex North Shore Agricultural & Technical School. Youth and seniors are
considered vulnerable populations during extreme weather events because of potential isolation,
lack of access to resources, and need for additional care. People with a disability may also be

Environmental Justice Populations 2010
Minority
W income
M English Isolation
B Minority and Income
1| M Minority and English Isolation
B income and English Isclation
M Minority, Income and English Isolation

MIDDLETON

BEVERLY

il

3 1

Figure 2. Environmental Justice Populations in 2010 (l::OEEA, 2019)
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vulnerable for similar reasons. Data has shown that residents over the age of 65 represent Danvers’
highest increase in relative population growth.? Climate change planning efforts should consider the
unique needs of this demographic, and the increasing demand that an aging population may put
on the Town’s emergency response personnel, public facilities, and other social services.

Residents with limited English-language proficiency are also considered vulnerable because
emergency alerts and communications are less likely to be in their native language. For this reason,
additional care should be taken to provide emergency communications in multiple languages. Low-
income households that face financial burdens considered vulnerable because they may find it more
difficult to prepare, adapt, or recover from extreme events. Although Danvers has a lower percentage
of people living in poverty compared to the state (refer to Table 1), there is a neighborhood (or a
block group) along the coast whose annual median household income is equal to or less than 65
percent of the statewide median ($62,072 in 2010) and is therefore considered an environmental
justice community (please refer to Figure 2). There are several other environmental justice
communities in this region, including Middleton, Beverly, and Peabody.

1.3 Background on Current Resilience Efforts

The Town of Danvers is involved in ongoing resiliency work related to zoning and regulations, public
infrastructure, stormwater management, public safety, community outreach, and tree maintenance.
Many of these actions were captured in the 2019 update of Danvers’ Hazard Mitigation Plan and
summarized in the table below.

Table 2. Summary of Existing Hazard Mitigation Measures (Town of Danvers and MAPC, 2019)

Hazard  Mitigation Measure Update/comments

glelele[sfe Participation in the National Flood Effective/205 policies in force
Insurance Program (NFIP)

Adopted the Massachusetts Building Code  Effective

Floodplain District Updated /Effective

Stormwater Management Bylaw and Effective

Regulations

Street sweeping Effective

Wetlands Regulations Effective

Subdivision and Zoning Update with climate resilience and
adaptation measures as needed

Town cleans/inspects catch basins each Effective

year

Public Education on Stormwater Effective

2017 Open Space and Recreation Plan- Effective

being updated in 2019.

Existing Site-Specific Flooding Mitigation Effective

Wind Town tree-pruning management follows Effective

MGL Chapter 87

State Building Code addresses wind Effective for new construction
standards

2 LDS Consulting Group, “Town of Danvers Affordable Housing Production Plan,” September 11, 2014. P10
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Table 2. Summary of Existing Hazard Mitigation Measures (Town of Danvers and MAPC, 2019)

Hazard  Mitigation Measure Update/comments

Winter- Regular snow removal operations and Effective

CIEICOM roadway treatments

Catch basin cleaning to maintain drainage  Effective

State Building Code addresses snow load  Effective for new

standards construction

Outdoor burning permits Effective
Subdivision review Effective

State Building Code addresses earthquake Effective for new construction.

standards

Comprehensive Emergency Management  Effective/Up to date

Plan (CEMP)

Emergency Management Team (EMT) Effective

Health Department Emergency Effective to include reference to natural

Preparedness with North Shore- Cape Ann  hazards planning and response

Emergency Preparedness Coalition

2002 Master Plan- being updated 2019 Add Climate Adaptation to next plan
update

Conversations with Municipal leadership and community members revealed additional details
related to the table above. The Town is fortunate in many ways to operate several municipal utilities
(electric, water, and sewer), which gives the Town authority to protect some of its most critical
facilities. Current resiliency efforts related to municipal utilities are summarized below:

o Due to the Town's work over the last fifteen years, most substations are new

e The Town cleans 1200 of its 5000 catch basins on an annual, revolving basis

e Storm drainage open channels, culverts, and pipes are designed for a 100-year storm

During the Community Resilience Building Workshop and Listening Session, participants shared
additional examples of existing resilient strategies in Town:*
e QOperations and Maintenance:
o The Town coordinates its tree trimming program with the National Grid
o A 50/50 mixture of sand and salt is used on roadways to address winter conditions
o The River Committee has played a role in dredging project in the past
e Design Strategies:
o There are permeable pavers in two locations in Danvers, including at 15 Kirkbride
Drive near the Rehabilitation Center
e Public Outreach and Education:
o The Town has a mosquito program, and shares information related to scheduled
barrier sprays and techniques to prevent mosquito borne illness on its website*
o The Town shares emergency notifications with residents using Blackboard Connect
(recorded messages and automatic call system)

3 Workshop Attendees, Community Resilience Building Workshop: Danvers, Massachusetts, December 5, 2019.
4 Town of Danvers, “2019 Mosquito Season,” Public and Environmental Health Division, October 1, 2019,
danversma.gov/mosquito/.
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o The Town shares information through its website and social media platforms
including Twitter, Facebook, and Instagram
e Emergency Shelters:
o The Danvers High School and the Senior Center are used as shelters
e Regulations:
o Atleast 30% of total development must remain open space
o Floodplain District and Floodways protect lands in the Town of Danvers that are
subject to seasonal or periodic flooding
o Hawthorne West District maximum impervious lot coverage for new construction may
not exceed 50% of the lot area
o Transfer Development Program incentivizing stormwater recharge in strategic areas
with density bonuses in other areas of the Town

westonandsampson.com 5 WeSTon O
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2.0 PROCESS AND TIMELINE
The MVP planning process engaged municipal leaders, key stakeholders and the general public to

inform the Summary of Findings Report.
CRB
Workshop

2.1 Core Team Meetings

The Town recognized the need for robust engagement of all municipal departments and utilized a
standing leadership meeting to convene its first Core Team meeting on October 10, 2019. The Core
Team guided the process by reviewing and providing feedback on the materials that would later be
used at the Community Resilience Building Workshop. The Core Team provided information about
past hazard events and other input related to natural hazards and climate change impacts in
Danvers. The narratives and ideas of the Core Team improved the project team’s materials and
brought the global phenomenon of climate change down to the local scale. Core Team members
are listed in Section 7.1: CRB Workshop Participants. The Core Team also developed the invitation
list for the Community Resilience Building Workshop described below and reviewed the final priority
action items to ensure local priorities were captured.

Planning
Grant

Listening
Session

2.2 Community Resilience Building Workshop
The objective of the Community Resilience Building (CRB) Workshop was to capture ideas from a
diverse set of perspectives and to build a broad coalition of stakeholders to move climate resilience
forward in Danvers. Municipal staff, town boards and committees, local organization, regional
partners, state agencies, and adjacent towns were invited to participate in the CRB Workshop. The
Town also advertised the opportunity for 10 residents to join the workshop. Approximately 50
participants were able to join throughout the day. The CRB workshop utilized a Risk Matrix to
complete the objectives of the day in small groups. The CRB workshop’s central objectives were to:

» Define top local natural- and climate-related hazards of concern

+ |dentify existing and future strengths and vulnerabilities

» Develop prioritized actions for the community

+ |dentify immediate opportunities to collaboratively advance actions to increase resilience

The completed matrices are available in Appendix B: Community Resilience Building Workshop
Materials. Additionally, a list of workshop participants is included in Section 7.1 of this report.

westonandsampson.com 6 WeSTon @ SOmDSOh
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Figure 3. Danvers Community Resilience Building Workshop (Weston & Sampson, 2019)

2.3 Listening Session

As part of the CRB process, the Town convened a public listening session in partnership
with the Board of Selectmen on March 10", 2020. There were 20 people in attendance. To promote
the event, an invitation was sent to the CRB workshop invitee list and were asked to promote
the listening session through their own networks. Additional promotional materials were posted to
social media and the Town’s webpage. The listening session presented an overview of the
planning process, climate impacts in Danvers, and the results of the CRB Workshop. The listening
session began with an interactive presentation that used clickers to capture real-time feedback
from attendees. The meeting closed with a Q&A session with the audience. The listening
session was recorded live by Danvers Cable Access TV and was posted to their YouTube page.
Team members recorded notes and input from attendees, which were incorporated into this report. The
summary of the meeting and interactive polling is available in the Appendix. No comments were
submitted during the public review period.

How should Danvers prioritize climate
adaptation measures?

Impact on
public

safety
46%

Asset type
31%

Figure 4. Polling Results from the Listening Session
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3.0 TOP HAZARDS

During the CRB Workshop, participants discussed the Town’s greatest threats under climate change
in a large group format. The hazards initially introduced to start the conversation included flooding,
wildfires, hurricanes, extreme wind events (including severe thunderstorms and tornados), drought,
extreme temperatures and winter weather (including Nor’easters, ice storms, and severe storm
storms). During a large group discussion, workshop attendees were able to narrow down these
event types to four top hazards.

3.1 Top Hazards

Flooding, severe storms, drought, and coastal hazards emerged as the top areas of concern during
the CRB Workshop. These hazards are discussed in more detail in the following sections. At the
public listening session, attendees indicated that severe storms were of most concern.

6

i) .‘t‘
Flooding Severe Storms Drought Coastal Hazards

3.2 Current Concerns and Future Challenges

3.2.1  Flooding

Across the northeast, precipitation during heavy events increased by more than 70% between 1958-
2010.° This change in precipitation patterns can lead to increased riverine and stormwater flooding.
These conditions are expected to continue to worsen, with an anticipated 8% increase in extreme
precipitation events by midcentury, and a 13% increase by 2100.° These changes will require
incorporating climate change considerations (including future precipitation data) into the design of
public infrastructure, which often have a lengthy design life and can be difficult to retrofit.

Stormwater flooding due to poor drainage, increased impervious surfaces, and undersized
infrastructure is a growing concern. Danvers has documented known areas with undersized culverts,
which include Ash and Purchase Streets, the High School Field, Upper Massachusetts Ave, and
Upper Valley Road. The Town also experiences flooding near the Danvers Electric Property, Town
Center, Porter River, Beaver Brook, Crane River, Waters River, and various pump stations. The Town
has taken some steps to protect the Electric Light Station by installing manual deployable barriers
that provide protection up to four feet. However, these barriers were breached during the Mother’s
Day Flood in 2006.”

5 Massachusetts Executive Office of Energy & Environmental Affairs (EOEEA), “Climate Change Clearinghouse for
the Commonwealth,” Resilient MA, 2019, resilientma.org/.

6 Massachusetts Executive Office of Energy & Environmental Affairs and Adaptation Advisory Committee,
“Massachusetts Climate Change Adaptation Report,” September 2011. P19

7 Workshop Attendees, Community Resilience Building Workshop: Danvers, Massachusetts.
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Figure 5. Changes in Precipitation (NOAA TP-40 [1961] and NOAA Atlas Volume 10 [2015])

Currently, there are five repetitive flood loss structures in Danvers. As of May 2013, the National
Flood Insurance Program (NFIP) paid $328,504 for five claims.® As defined by the Federal
Emergency Management Agency (FEMA), a repetitive flood loss structure is an NFIP-insured
structure that has had at least two paid flood losses of more than $1,000 each in any 10-year period
since 1978.°

8 Town of Danvers and Metropolitan Area Planning Council (MAPC), “Town of Danvers Draft Hazard Mitigation
Plan: 2019 Update.” P32.

° Federal Emergency Management Agency (FEMA), “Definitions,” Government, 2019, fema.gov/national-flood-
insurance-program/definitions#R.
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3.2.2 Severe Storms

Extreme storms such as thunderstorms and Nor’easters can produce strong winds, snow, and ice,
in addition to heavy rainfall. Extreme snow events, including blizzards and Nor’easters, are
expected to become increasingly intense and produce heavier snowfall.

High winds and ice can cause power disruptions, accidents and difficult travel conditions, and
property damage. The blizzard of 2013 left nearly 400,000 Massachusetts residents without power
and these storms are among the most expensive and disruptive weather events in
Massachusetts. A blizzard in 2015 led to limited public transportation services in Danvers and the
surrounding area for weeks after the event.*! Public transit connections are especially important for
low income residents who may not have access to a personal vehicle.'?

The Town of Danvers has documented five severe wind events between 2013 and 2019. One
summertime storm in June 2018 produced 50 MPH winds that downed trees and power lines,
leading to roughly $10,000 in damage. Similarly, a series of thunderstorms in 2017 produced
winds over 50 MPH that felled trees and caused power outages and another $10,000 in damage.*?

Felled trees and power lines are a frequently cited concern in Danvers. Approximately 90% of the
Town'’s electrical distribution is through overhead lines. These lines are vulnerable, especially those
near town hall. A discussion during the Community Resilience Building workshop revealed that a
recent snowstorm cut communications and closed Town Hall temporarily.

The Town of Danvers Department of Public Works released a Vegetation Management Plan that
outlines five-year goals, objectives, guidelines, and methods for managing trees and dense
vegetation and ensuring electrical service. This plan includes information related to removing trees
that may fall onto electric lines and cause power outages and clearing vegetation that may block
emergency access to roads or equipment. The report identifies environmental co-benefits of this
week, including the removal of invasive species, and the ability of well-maintained low-lying plants
to anchor soil in place and prevent erosion. ™

10 Ccommonwealth of Massachusetts, Massachusetts Emergency Management Agency (MEMA), and Massachusetts
Executive Office of Energy & Environmental Affairs (EOEEA), “Massachusetts State Hazard Mitigation and Climate
Adaptation Plan,” September 2018, mass.gov/files/documents/2018/10/26/SHMCAP-September2018-Full-Plan-
web.pdf.

1 Town of Danvers and Metropolitan Area Planning Council (MAPC), “Town of Danvers Draft Hazard Mitigation
Plan: 2019 Update.”

12 DS Consulting Group, “Town of Danvers Affordable Housing Production Plan.” P15

13 Town of Danvers and Metropolitan Area Planning Council (MAPC), “Town of Danvers Draft Hazard Mitigation
Plan: 2019 Update.”

14 Town of Danvers, Department of Public Works, and Electric Division, “Vegetation Management Plan 2016-2020,”
2016.
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Figure 7. Impacts of severe storms (EOEEA, 2019)
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3.2.3  Drought

Episodic droughts, or droughts lasting one to three months, are predicted to occur more frequently
in the late summer and early fall. Under a high emissions scenario, the frequency of episodic
droughts lasting up to three months could increase as much as 75% by 2100. Increasing
temperatures combined with decreasing summer rainfalls could produce drought conditions like
those experienced in the summer of 2016." After the 2016 drought, six public water suppliers,
including Danvers, came together to create the lpswich River Basin Water Management Act Planning
Grant Project in collaboration with the Massachusetts Water Works Association (MWWA). This
project assessed existing conditions and future projections, water supply and demand, water
management strategies, alternative water sources, and opportunities for regional solutions. Regional
solutions are especially important for Towns like Danvers, as the Danvers’ water supply also services
Middleton. This study’s final report included a model simulation that found that Danvers “cannot fully
meet its water needs with local sources during droughts that are similar or great in intensity as the
1982 and 2002 droughts” (Kleinfelder 2018, 42). During previous droughts or times of limited water
supply, Danvers has purchased water from the Salem-Beverly Water Supply Board (SBWSB). In the
future, there may be a need to purchase water from the MWRA. The model simulation found that a
connection to the MWRA system could meet Danvers water needs during a drought.'®

Increasing temperatures and dryer conditions under droughts can also lead to increased wildfire
risk. There is concern about wildfire risk in the areas near Danvers High School, Putnamville
Reservoir, Choate Farm, and Whipple Street Woods.

15 Massachusetts Executive Office of Energy & Environmental Affairs and Adaptation Advisory Committee,
“Massachusetts Climate Change Adaptation Report.” P19.

16 Kleinfelder and Massachusetts Water Works Association (MWWA), “lpswich Basin Water Management Act
Planning Grant FY18 - BWR2018-01 Draft Report MassDEP Submittal,” 2018.
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DAYS WITH TEMPERATURES BELOW

Figure 8. Extreme temperatures (EOEEA, 2019)

3.2.1 Coastal Hazards

Danvers is preparing for increasingly intense coastal storms such as hurricanes and Nor’easters, in
addition to sea level rise. Nor'easters along the Atlantic coast are increasing in frequency and
intensity and there has been an increase in North Atlantic hurricanes since 1970.!7 The most recent
hurricane in this area was Hurricane Sandy in 2012. Figure 8 show the anticipated flood impact of
four different levels of hurricane activity in Danvers and the surrounding region. Flooding and high
winds from coastal activity can cause property damage, loss of economic productivity, and
endangered lives.

The maps below show sea level rise and hurricane surge scenarios in the Danvers area. Please refer
to the Hazard Map in Appendix B for more detailed information on anticipated local climate change
impacts in Danvers, overlaid with the locations of critical facilities.

17 USGCRP and U.S. Global Change Research Program, “Climate Science Special Report: Fourth National Climate
Assessment (NCA4), Volume |,” Chapter 9: Extreme Storms, 2017, science2017.globalchange.gov/chapter/9/.
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Figure 10. Potential Extent of Mean Higher High Water (MHHW) with Sea Level Rise (CZM, 2013)

Sea level rise projections are available for Boston and the changes are applicable to Danvers (please
refer to Table 3). Erosion rates along the beaches and shorelines have already started to erode from
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the change in sea level.'® Impact to the area near Frost Fish Brook, Tibbetts Ave, John George Park
and the marina are of major concern. Sea level rise can lead to increased coastal flooding,
permanently inundated low-lying coastal areas, and increased shoreline erosion. As Boston is a
regional economic hub, impacts to the City’s businesses and trade, especially for towns like Danvers
that receive goods from Boston and are home to commuters into Boston. Residents have already
begun considering regional and national impacts from climate change. One discussion during the
Community Resilience Building Workshop was the impact on Danvers if a hurricane in the south
delays the shipping of goods to the Northeast.

Table 3. Boston Sea Level Rise Projections(ft)
(Northeast Climate Science Center, 2018)

Emission Scenario 2030 2050 2070 2100

0.7 1.4 2.3 4.0

0.8 17 2.9 5.0

|Hgh B 2.4 4.2 7.6
1.4

3.1 5.4 10.2

18 Town of Danvers and Metropolitan Area Planning Council (MAPC), “Town of Danvers Draft Hazard Mitigation
Plan: 2019 Update.”
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4.0 VULNERABILITIES

The workshop participants’ major area of concern was ensuring public health and safety from
coastal impacts and flooding. The need for infrastructure upgrades, improved communications to
vulnerable populations, and protecting our environmental assets were highlighted during
discussions. The specific examples of areas of concern were grouped within the following three
categories: infrastructural, societal, and environmental. Many of the identified vulnerabilities were
also categorized as strengths.

=
—

Figure 11. Danvers’ Community Resilience Building Workshop (Weston & Sampson, 2019)

4.1 Infrastructure
Workshop participants identified those key infrastructural features in Danvers that are most
vulnerable to natural hazards and climate change impacts or may be so in the future. They are:
e Flooding of roadways, especially MA-128, Tibbets Ave, MA- 1 and Interstate 95, Conant
Street, Poplar Street, Locust Street area, and Valley Road
e [T and Communications lack redundancy and rely on electricity
e Dams and dikes in poor condition, like the Sylvan Street Dam at Mill Pond (Mill Pond Dam)
e Bridges at risk of flooding, such as the bridge leading to Well 1 in Middleton (owned by
Danvers)
e (Capacity and condition of emergency management buildings, Department of Public Works,
and public safety locations
e Flooding of the Department of Public Works, truck storage area, Electric Light
Headquarters, Conant Street Electric Substation among others, Fire Station-Engine 2,
Walnut Grove Cemetery, and residents in the Tibbets Ave neighborhood.
e 90% of electrical distribution is overhead lines and vulnerable to impact of fallen tree limbs
e Culverts and stormwater infrastructure needs updated with climate science, especially
Conant Culvert, Beaver Brook, Purchase/Ash Street, Woodvale Culverts (Coolidge,
Dartmouth, and Wenham), Adams Street Culvert
e |mpervious surfaces, including on the parking lots
e Water and Sewer Vulnerabilities
o Pump Stations: Route 114 (water supply), Tibbets Ave (wastewater), Doty Street
(South Essex Sewer District). Workshop participants shared that they had never
had a critical failure of pump stations.
o Wastewater needs a backflow system and to secure pumps
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o South Essex Sewer District Main Line needs to be assessed for vulnerabilities
beyond the known potential for erosion at near Crane River

o Decrease in water supply during summer months and need for water restrictions for
homes and businesses or extra supply

o Need to improve drinking water redundancy

Coastline

o Popes Landing Seawall should be elevated

o Commercial and residential properties

o Marina

o John George Park

4.2 Societal
Workshop participants discussed the impact of climate change to vulnerable populations and
essential services, which included:

Need to increase outreach to seniors and youth

Disabled residents who may be vulnerable due to isolation

Need to ensure workforce is safe during commutes. Danvers has many commuters.

Need to protect waterfront businesses and residents

All businesses (including day cares and hotels) may not have an emergency response plan
Housing Authority properties, assisted living facilities, mobile homes, apartments, motels,
hotels, and nursing homes should be integral in emergency response planning. The
elevators at Housing Authority properties do not work during power outages.

Schools are not currently ready to shelter in place.

Some shelters may require additional resources or equipment. For example, St. John's
Preparatory School does not have buses.

Communication infrastructure is vulnerable to extreme weather

Public health threats from climate change

Non-native English speakers may be less likely to receive communications in their
language

The Town may need additional resources for emergency response. For example, Danvers
currently relies on private ambulances and there is a national shortage of paramedics.
There is increased demand for emergency services each year. Responding to these calls
decreases availability for staff to attend trainings and conduct regular inspections.

4.3 Environmental
Workshop participants identified those key environmental features in Danvers that are most
vulnerable to natural hazards and climate change impacts. They are:

Erosion at Frost Fish Brook, Crane River, and along coast
Cyanobacteria or algae blooms
Danvers Harbor needs to consider protection from sea level rise and increased storm
surge (both the natural coastline and the infrastructure)
Water supply during drought
o Conservation, storage and permitting to reduce water quality impacts
Tree canopy damage from wind and invasive species
Ipswich River and the impact of temperature and low flows on fish
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e Storm debris

e Sewer infiltration and inflow lowers capacity of sewer system to function.

e Possible groundwater contamination from sewer pipe leaks

e Beavers on Beaver Brook, Rail Trail, Endicott Park, and Proctor farm cause flooding
e Electric fleet needs more infrastructure to be successful

e Wetlands and open space vulnerable to development

e Contaminated lands

e Increase in invasive species

e Wetland encroachment by development
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5.0 CURRENT STRENGTHS AND ASSETS

Many workshop participants felt Danvers’ greatest assets were the residents, volunteers, and staff
that advance the Town'’s priorities and build the community’s resilience. Danvers’ infrastructure and
environmental assets also contribute to the Town'’s ability to successfully weather shocks to the day
to day system, like extreme weather.

51

Infrastructure

Workshop participants identified those key infrastructural features in Danvers that provide strength
against natural hazards and climate change impacts. They are:

Roadways provide transportation network o Water and Wastewater
Popes Landing Seawall provides some infrastructure

protection e Public safety locations
Electric Light Department and e Emergency management
infrastructure buildings/DPW

Water supply and Water Management Act e Police Station
Conservation measures e Fire Station

Department of Public Works facility and e |T and Communications

services

Figure 12. Danvers Water Supply (left, Town of Danvers) and Danvers Fire Truck (right, Danvers Fire Department)

5.2 Societal
Workshop participants identified those key societal aspects of Danvers that provide strength against
natural hazards and climate change impacts. They are:

Elderly population provides experience about previous hazard occurrences

Youth offer energy and capacity to prepare, respond, and communicate

Senior Center and schools provide an avenue for communication and a potential place to
shelter.

All of the nursing homes and assisted living facilities have generators

Emergency response personnel (police, fire, ambulance) capacity and access to hospitals
Workforce and businesses keep Danvers thriving

Housing Authority properties, assisted living facilities, mobile homes, apartments, and
nursing homes all provide a variety of housing types

National Guard facilities and personnel. Danvers has not used the National Guard previously,
but surrounding communities have.

Faith-based and community organizations

18



SUMMARY OF FINDINGS

5.3 Environmental
Workshop participants identified those key environmental features in Danvers that provide strength
against natural hazards and climate change impacts. They are:

e Crane River possible flood storage e FElectric Fleet
e Danvers Harbor e The Rail Trail (a western expansion is
o Trees planned)
¢ Wetlands and open space e The Danvers Forestry & Grounds
e Farms (Essex Tech, Hogan Regional, Division

Richardsons, Connors Farm, Clark) e Endicott Park

Additionally, the Town released an Open Space and Recreation Plan in 2017 that includes an
inventory of existing assets, an analysis of needs, and goals and objectives to help work toward
thriving and active recreation and open space in Danvers.
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6.0 TOP RECOMMENDATIONS TO IMPROVE RESILIENCE

After identifying the Town'’s top hazards and listing vulnerabilities and strengths, workshop
participants brainstormed possible actions to address climate change impacts. Participants
considered various adaptation options carefully. One group discussion involved the distinction
between retention and detention, and the different possibilities offered by a retention basin that
holds water short-term and slowly releases it to reduce flooding, versus a more permanent
detention strategy that allows water to either evaporate or infiltrate.

Figure 14. Images from the Community esi/ience Building Workshop (Weston &Sampson, 2019)
Other strategies recommended during the workshop’s group discussions include:

e Electrifying the town fleet and EV charging

e Hydroelectric strategies

o Assessment of dams in adjacent communities

e Assessing alternatives to green riprap strategies that have not worked well in Danvers

Participants ranked action items as a low, medium or high priority. Each group was then asked to
report out the “highest high” priorities. A summary of findings from these group matrices is
included below.

6.1 Highest High Priorities
e Wetlands and Waterbodies
o Implement green infrastructure along the John George Bank, Marina, and the
Danvers, Waters, Crane, and Porter Rivers. Assess flood pathway locations and
options for floodwalls, stone revetment, erosion control, bank stabilization, and
flood storage
o Conduct dredging where possible along rivers and Mill Pond to increase flow
capacity and address sediment deposition
o Collect drainage information for areas surrounding Mill Pond, Beaver Brook, and
Crane Brook and promote wetland restoration along brooks
e Regulations
o Update zoning, bylaws, and regulations to incorporate climate change
considerations and resilience
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e Pump Stations
o Conduct ongoing inspections and maintenance of pump stations
o Study flood prevention options for vulnerable pump stations and elevate critical
infrastructure where needed
o Assess options and needs for redundant power supply at pump stations and install
a backup generator at the Doty Ave Pump Station
e Culverts and Stormwater Infrastructure
o Assess options for a stormwater enterprise fund

Study design strategies to improve drainage on Conant Street

Conduct a capture, storage, and outfall assessment of stormwater infrastructure

Integrate MS4 work with climate change planning efforts

Design detention and retention features in parks to handle flooding, including

College Pond and Endicott Park

o Assess opportunities for green infrastructure and Low Impact Development (LID) to
increase the infiltration of stormwater for groundwater recharge.

o Upsize culverts, elevate roads, and assess roadway drainage where needed,
including the culverts on Elliot, Conant, and Poplar, the intersection of Ash and
Purchase, and long River Street

o Consider increasing bank height to address historic Mass Ave flooding caused by
downstream culverts

o O O O

e Roads and Bridges
o Assess options for addressing flooding along vulnerable roads; including Route
128, Conant Street, Poplar Street, Tibbetts Ave, Liberty Street, 1-95, and Route 62.
Strategies could include underground flood storage and low impact development
o Provide public education and municipal staff training regarding evacuation routes
o Assess needs for plow equipment and signalization for heavy snowfall and extreme
weather advisories
o Apply for funding for permeable paving
o Replace the bridge leading to Well 1, coordinate with Middleton and the State
e Electric Department and Infrastructure
o Assess options for relocating the Electric Department building and update
deployable barriers as a short-term action
o Improve the access road to the Department of Public Works lower garage/Electric
Light Department
o Find elevated (flood-safe) areas for trucks, critical equipment, office space, and
other storage needs
o Protect transmission lines and electric infrastructure through proactive tree
management plan or by relocating electrical lines underground
o Elevate or relocate vulnerable substations and avoid siting future substations in
flood zones
e Emergency Response
o Build in redundancies and battery backup across communication infrastructure
o Assess redundant power source and communication strategies for the Police
Station
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o Update the Police’s Emergency Response Plan

o Assess resilient relocation options for the Fire Department

o Increase staff, equipment, and training for emergency response personnel,
including police, fire, and ambulatory services

o Increase collaboration with Verizon and National Grid to fortify networks and
infrastructure

o Update school emergency plans and improve internal and external communication,
tools, and planning efforts

e Water Supply

o Assess options for water capture, conservation, storage, and permitting

o Conduct public outreach and education related to water demand management and
water conservation strategies

o Protect existing water supplies and assess yield (public and private wells, Ipswich,
Middleton Pond), while advancing the identification and connection to additional
water supplies (expansion of existing supplies, Emerson Brook in Middleton,
MWRA)

o Install backflow prevention to protect potable water supply

o Update aging water infrastructure

o Maintain up-to-date information on existing private wells

6.2 High Priorities
e Rivers and Ponds
o Address algae blooms and water quality
o Assess the impact of temperature increase on local fish and wildlife
o Minimize flooding and erosion along Frost Brook
o Increase permeable surfaces near waterways
o Re-evaluate existing dams and assess culverts with future rainfall data in mind
e Water Supply
o Increase water rate price during the summer months and deploy outdoor water
restrictions
o Identify new water sources, expand reservoirs, and create a reservoir for water supply
stability at Emerson Brook in Middleton
e Trees and the Town Forest
o Encourage tree planting and other green infrastructure in new development
o Hire an arborist to oversee pruning and in-house tree planting
o Evaluate risk of critical facilities and equipment in areas with a higher degree of fire
risk and develop a brush fire management plan
e Parks, Open Space, and Trails
o Develop updated trail design, especially in flood prone areas
o Design cooling features in parks, including tree planting for shade and splash pads
o Increase public access and flood protection along the Harborwalk
e Electric Infrastructure
o Provide incentives for electric vehicles and increase charging stations
o Provide backup generators for critical facilities
o Study options for renewable energy technologies
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e Roads
o Assess and update evacuation plans
o Develop flood mitigation strategies to reduce flooding along Route 114 and Valley
Road
e Vulnerable Populations (including elderly and disabled residents)
o Provide accessible cooling and warming stations, along with necessary medical
equipment and transportation
o Equip the senior center as cooling center with backup power
o Conduct informational programs at senior center, increase outreach as part of a
senior assistance program, provide paper newsletter related to heating and cooling
strategies, and provide senior discounts on utility rates
o Assess alternative power source options (solar) and battery backups, shelter-in-
place capabilities, and transportation needs at elderly housing, especially Tapley
Manor.

6.3 Moderate Priorities
e Residents and Public Health
o Residential neighborhoods near Tibbetts Ave:
= Update zoning to incorporate climate change considerations
= Evaluate resiliency of existing buildings and potential retrofitting strategies
= Provide education and planning related to retreat
= Require the disclosure of flood risk when selling a property
= Provide public naotifications related to extreme weather
o Craft public health preparedness strategies and outreach plans related to public
health issues such as mosquitos, heatstroke, and emerging health risks
o Provide notifications to commuters through fixed evacuation route signs, electronic
notifications, solar powered signage (or signage with portable generators)
o Develop strategies to protect waterfront businesses
o lIdentify a regional storm debris plan and identify locations. Find funding and
equipment to deal with storm debris.
o Parks, Open space, and Waterbodies
o Endicott Park:
= Evaluate needed infrastructure upgrades
= Develop forest management and invasive species management plans,
including considerations for beaver controls and wildfire risk reduction
= Conduct a hydrological assessment and long-term plans for the
implementation of green infrastructure
Land acquisition for the protection of open space and wetlands
Promote the utilization of public open space and dual-purpose development
Promote wetland restorations and assess storage capacity and protection needs
Provide public education regarding runoff conservation and the enforcement of
buffer protection. Update regulations to better protect rivers.
o Implement green infrastructure for bank stabilization and erosion control along Frost
Fish Brook
e Schools and Municipal Buildings
o Assess flood risk and resilient design of schools
o Retrofit Engine 2 to be capable of managing extreme events.

o O O O
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e Vulnerable Populations
o Conduct outreach for low-income residents to sign-up for reverse 911 notifications
o Provide emergency naotification in multiple languages
o Assess medical needs and supervision needs for youth residents below the age of
twelve
o Tailor a storm preparedness manual, public education, and evacuation procedures
for disabled residents.
o Provide back-up generators for private homes
o Share the town-wide emergency management plan across organizations
o Update the Council on Aging’s list of elderly residents
e Sewer Infrastructure
o Assess options for sewer backflow prevention
o South Essex Sewer District (SESD) Main Line: increase regional collaboration,
assess critical junctions, and design a revetment near Crane River to prevent erosion
o Address issues related to infiltration and inflow into sewer lines and possible
groundwater contamination from sewer leaks
o Assess sewer demand and capacity

e Roads and Bridges
o Increase porosity in areas along Endicott Street, Route-114, and Route-9.
o Implement a fee to fund green infrastructure strategies.

e Dams
o Assess options to repair or rebuild the dams, especially Meadow Mill

6.4 Other Priorities
e Wetlands, Rivers, and other Waterbodies
o Increase the use of beaver deceivers near Beaver Brook, the Rail Trail, Endicott
Park, and Proctor Farm. Increase public education about the risk posed by beavers
o Elevate the Popes Landing Seawall and identify permitting solutions
o Design floodable coastal and riverine parks
o Conduct a feasibility study of living shoreline storm surge protection
e Electric Infrastructure
o Conduct heating and cooling energy efficiency assessments
e Shelters and Hospitals
o Assess potential protection of shelters and hospitals against hurricane conditions
o Install air conditions at schools without it, including the elementary school
e Emergency Response
o Use the Hogan Regional Center as an evacuation site and collaborate with
MassDOT to fix I-95, which is an evacuation route
o Provide backup power at grocery stores and private schools
o Keep services for emergencies in active coordination and regularly test the Town's
emergency equipment to make sure it works
o Coordinate when needed with the National Guard
e Contamination
o Assess options for remediation and use of superfund sites (old tanneries)
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e Vulnerable Populations

O

O O O O

o

Enlist student help with resiliency planning and develop project-based youth
learning on smaller climate change projects

Conduct emergency response planning for mobile homes

Assess alternative power source options for group homes

Conduct resiliency planning and outreach related to daycares

Collaborate with faith-based groups and other community organizations

Provide backup generators and designated coordinators at high-density housing

e Residential and Commercial Development:

o

O

List critical businesses and promote emergency plan implementation at those
businesses

Complete the ongoing emergency management plan for local hotels and motels. In
March 2013, there were an average of 100 homeless families living in motels in
Danvers each month.'

Assess needs and vulnerabilities related to fuel storage and industrial facilities

e Open Space, Trees, and Farms

O

O

Elevate the valley road in the Puthnamville Reservoir Area and protect the peach
orchard from drought

Develop a management plan for invasive species

Increase public education related to lawn care and impact on water quality
Promote organic practices, limiting pesticides, and sustainable irrigation practices,
including rainwater harvesting and collection systems at local farms (Essex Tech,
Hogan Regional, Richardsons, Connors Farm, and Clark)

Assess options for geese control strategies

19 LDS Consulting Group, “Town of Danvers Affordable Housing Production Plan.” P11
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7.0 ADDITIONAL INFORMATION

7.1 CRB Workshop Participants

The CRB Workshop participants represented the Core Team, Town Staff, Boards and Committees,
Local Organizations, Adjacent Communities, and Regional and State Agencies.

7.1.1

Core Team

Steve Bartha
Jen Breaker

Town Manager

Assistant Town Manager &
Communications Director

Town of Danvers
Town of Danvers

x

Patrick M. Ambrose  Police Chief Police Department X
James Lovell Police Captain Police Department X
Robert Pyburn Fire Chief Fire Department X
P. James Brooks Jr. = Fire Captain Fire Department X
Aaron Cilluffo Supervisor Town of Danvers-Public Works-  x
Water and Sewer Division
Rodney Conley Director of Administration Finance Department X
and Finance
Stephen King Town Engineer Town of Danvers-Public Works- = x
Engineering Division
Josh Morris Principal Planner Planning and Economic X
Development Department
Christopher Director of Natural Natural Resources, X
Sanborn Resources, Harbormaster Harbormaster
Richard Maloney Code Administration Buildings X
Manager/Building Inspector
David Lane Director Town of Danvers-Public Works ~ x
Rich Souza Operations Director Town of Danvers-Public Works | x
David Mountain Director Danvers Recreation X
Lisa Dana Superintendent of Schools | Danvers Public Schools X
Alex Lent Library Director Peabody Institute Library X
Colby Cousens Director Technology Services X
Sharon Clement Program Engineer Town of Danvers-Public Works ~ x
Clint Allen Utility Director Electric Division X
Assistant Director of Planning and Human Services
Planning and Human
Services
Aaron Henry Director Land Use and Community
Services
Peter M. Mirandi Director Health and Veteran's Services
Pamela K. Director Senior and Social Services
Parkinson

westonandsampson.com
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7.1.2

Rob White

Robert Amerault

Phil Tansey
Jeff Elie

Renee Hunter
Mark L. Carleo
Nick Campion

Travis Reardon

Chuck Farrell
Gail Bernard

Clint Allen
Keith Taverna

Joseph L. Collins
Daniel C. Bennett
Thomas M. Page

Cynthia Dunn

Patricia A. Gentile

Peter Wilson
Paul McNulty
Lyla Harrod
Louie George
Joe St. Pierre

Joe Marino

Susan Little
Alicia Linehan

Jason McCarthy

Leif Rochna

Phil Genualdo

westonandsampson.com

Deputy Fire Chief
Fire Captain
Energy Efficiency Engineer

Civil Engineer

Assistant Director of
Public Health
Assistant Recreation
Director

Grounds & Forestry
Supervisor

Street Supervisor
Program Coordinator

Assistant Utility Director

Assistant Superintendent -
Finance and Personnel
Clerk, Board of Selectmen

Chair, Board of Selectmen
President

Executive Director
President

Chair

Chair

Director
Member

Facility Manager

Retirement Manager
Danvers Traffic Advisory
Committee

Water Treatment Plant
Manager

Building Division
Supervisor

Equipment Division
Supervisor
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Additional Town Staff, Boards, Committees, Local Organizations

Danvers Fire Department
Danvers Fire Department
Town of Danvers-Public
Works-Electric Division

Town of Danvers-Public
Works-Civil Engineer Division
Town of Danvers

Town of Danvers

Town of Danvers-Public
Works-Forestry & Grounds
Divisions

Town of Danvers-Public
Works-Street Division
Town of Danvers - DPW
Administrative

Danvers Electric

Danvers Public Schools

Board of Selectmen

Board of Selectmen
Danvers Historical Society
Danvers Housing Authority
Northshore Community
College

Conservation Commission
Rail Trail Advisory Committee
DanversCARES

River Committee

Essex N.S. Agricultural &
Technical School District
Essex N.S. Agricultural &
Technical School District
Town of Danvers

Town of Danvers

Town of Danvers-Public Works

Town of Danvers-Public
Works-Buildings Division
Town of Danvers-Public
Works-Equipment Division
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Corey Grace
Peter Korpusik
Pamels K.
Parkinson
Steve Poulos
Mary Wermers

Kathleen
Archembault
Gardner S. Trask,
[

David A. Mills

William H. Clark, Jr.

Diane M. Langlais
David McKenna
Mary Beth Verry
Kerry Fouhey
Heidi T. Riccio

John Somes
Brian Cranney
William Prentiss
Ellen Graham
Jamie Perkins

Matthew Mozur
Tenley Bevins
Dutrochet Djoko

Jacki Shambaugh

Geraldine
Cosgrove
C.R. Lyons

Aileen L'Abbe

Dan Delorenzo
Joan George
Robert Moore
Matthew Byrne
Bill Fouhey

Bill Nicholson

westonandsampson.com

Town Accountant
Business Manager

Senior and Social
Services, Director
Chief Assessor

Assistant Superintendent -
Teaching and Learning
Zoning Board of Appeals
Secretary

Member

Member

Member

Member

Vice President

School Committee, Chair
Chairperson
Superintendent-Director

CEO
CEO
Chair
Chair
Chair

Chair
Chair

President Elect
Chair

Chair
Chair

Member
Member
Member
Member
Member
Member
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Town of Danvers
Town of Danvers
Town of Danvers

Town of Danvers
Danvers Public Schools

Zoning Board
Board of Selectmen

Board of Selectmen

Board of Selectmen

Board of Selectmen
Danvers Historical Society
Danvers Public Schools
Danvers Housing Authority

Essex N.S. Agricultural &
Technical School District
Danvers Community YMCA

Cranney Home Services
Planning Board
Preservation Committee

Open Space and Recreation
Advisory Committee
Historic District Commission

Disability Commission

The Danvers Human Rights
and Inclusion Committee
Danvers Community Council

Danvers Rotary Club
Council on Aging

Finance Committee Chair
River Committee

River Committee
River Committee
River Committee
River Committee
River Committee
River Committee
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Gardner Trask Selectman
Brian Atherton Sales & Marina Manager

Shelley Silverman

Kelly Cragg Owner, Managing Member
David Hanbury
Carly Veiga

David Kagira

7.1.3 Adjacent Communities

SUMMARY OF FINDINGS

River Committee
Danversport Marina
Liberty Marina
Bunky's Marina

Hunt Nursing & Rehabilitation
Center

Brentwood Rehabilitation &
Healthcare Center

Seasons of Danvers

Twin Oaks Center
Brightview Danvers
Putnam Farm at Danvers

New England Homes for the
Deaf

Danvers Indoor Sports Arena
Enbridge (Gas)

The Brentwood Rehabilitation
and Healthcare Center

The Brentwood Rehabilitation
and Healthcare Center

Bill Tyack DPW Director Town of Wenham
David Knowlton = DPW Director City of Salem
Greg Krom Water Superintendent  Town of Topsfield
Ken Gibbons Superintendent Town of Middleton
Paul Goodwin Deputy Town of Middleton
Superintendent
Michael Collins = Beverly DPW Director = City of Beverly
Robert Peabody DPW City of Peabody
Labossiere Superintendent

7.1.4 Regional and State Agencies

Barbara Warren Director

David Michelson Chief Engineer

Joan Lovely State Senator
westonandsampson.com 29

Salem Sound Coastwatch
South Essex Sewer District
Massachusetts Senate

X
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Kathryn Melanson

Theodore Speliotis

Alan Peterson

Beth Francis
Chris Garby
Dennis Deziel
Don Preston

Ed Markey
Elizabeth Warren
Eric Worrall

Jo Ann Simons
Katelyn Rainville
Kathryn Glenn

Kathy Aruda
Marc Draisen
Margot Mansfield

Megan Podeszwa
Patricia Bowie

Priscilla Geigis or Dan
Driscoll

Rachel M. Maniates
Sarah White

Seth Moulton
Terrence Kennedy

Victor Santana
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EPA Region 1
Communications
Coordinator

State Representative

Program Lead,
Targeted Brownfields
Assessment
President & CEO

Fiscal & Operations
Manager

Region 1
Administrator
Executive Director

Federal Senator
Federal Senator
Northeast Regional
Director

CEO

Representative

North Shore Regional
Coordinator

Right of Way Agent

Executive Director

Coastal Hazards
Specialist

Outreach Coordinator
Coastal Resiliency
Specialist

Deputy Commissioner
for Conservation and
Resource Stewardship
Manager of Programs
& Events

Hazard Mitigation Unit
Supervisor

Federal
Representative
Governor's Councilor

Construction
Supervisor
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U.S. Environmental Protection | x
Agency

Massachusetts House of X
Representatives

U.S. Environmental Protection
Agency

Essex County Community
Foundation

MA Office of Coastal Zone
Management

U.S. Environmental Protection
Agency

Northshore Habitat for
Humanity

US Senate

US Senate

MA Department of
Environmental Protection
Northeast Arc

Army Corps of Engineers
MA Office of Coastal Zone
Management

Enbridge (Gas)

MAPC

MA Office of Coastal Zone
Management

Salem Sound Coastwatch
MA Office of Coastal Zone
Management

MA Department of
Conservation and Recreation

Northshore Chamber of
Commerce

MEMA

US House of Representatives
Commonwealth of
Massachusetts

National Grid

Mass General / Northshore

Center for Outpatient Care
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Lahey Outpatient Center,
Danvers

Lyons Ambulance Services
Northshore Mall

Liberty Tree Mall

Cherry Hill Corporations

7.2 Citation
Town of Danvers. (2020). Community Resilience Building Workshop Summary of Findings. Prepared
by Weston & Sampson.

7.3 CRB Workshop Project Team

Key Staff:
e Stephen King, Jr., P.E., Town Engineer, Town of Danvers
e Sharon Clement, Program Engineer, Town of Danvers
e Core Team Members as noted above

Facilitators from Weston & Sampson:
e Amanda Kohn

Steve Roy

Lindsey Adams

Adria Boynton

Deanna Lambert

Martha Duffield

Alexandra Gaspar
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process and to the Nature Conservancy for providing the Community Resilience Building
Guidebook. Additional thanks to all the participants and to the Workshop Project Team for a
successful event and to the Peabody Essex Library for generously providing the space.
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Hydrometeorological Design Studies Center Precipitation Frequency Data Server (PFDS),
2015. hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ma.

U.S. Weather Bureau. “Technical Paper No. 40 (TP-40): Rainfall Frequency Atlas of the United
States for Durations from 30 Minutes to 24 Hours and Return Periods from 1 to 100 Years,”
1961. nws.noaa.gov/oh/hdsc/PE_documents/TechnicalPaper_No40.pdf.

USGCRP, and U.S. Global Change Research Program. “Climate Science Special Report: Fourth
National Climate Assessment (NCA4), Volume |.” Chapter 9: Extreme Storms, 2017.
science2017.globalchange.gov/chapter/9/.

Workshop Attendees. Community Resilience Building Workshop: Danvers, Massachusetts,
December 5, 2019.
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APPENDIX A

Core Team Meeting Materials



Municipal Vulnerability Preparedness
Town of Danvers Planning Grant Project

Core Team Meeting Agenda

Town Hall
Thursday, October 10, 2019
10:00 am — 11:30 am

Introductions 5 minutes
Project Overview 10 minutes
Core Team Role 5 minutes
Community Resilience Building Workshop and Review of Materials 45 minutes
Data Sources 5 minutes
Workshop Participants 15 minutes
Wrap Up and Next Steps 5 minutes

Wes‘ron@ Sampson



Municipal Vulnerability Preparedness
Town of Danvers Planning Grant Project

Core Team Meeting Notes

Town Hall
Thursday, October 10, 2019
10:00 am — 11:30 am

This meeting was attended by 22 members of the Core Team
Infrastructural features discussed:

o Dams
o Wastewater Treatment Facility
o High School

o Stormwater flooding at sewer pump stations

o Operations that flood frequently
Flooding and erosion are concerns
Beaver Park — stormwater
Hurricanes are a concern for redevelopment along the coast
YMCA near wetland
Disaster Recovery Plan — Comms - Complete
Changes in temperature - change in programming for youth
EOC/Emergency Shelters - high school and middle school
Senior Center — cooling
Please refer to Appendix B for a copy of the Community Resilience Building Workshop
presentation, which was vetted by the Core Team

Wes‘ronS@m pson



SUMMARY OF FINDINGS

APPENDIX B

Community Resilience Building Workshop Materials

westonandsampson.com Weston @ Sompsoﬁ



8:30 am — 8:45 am
8:45 am - 9:00 am
9:00 am -9:15am
9:15am - 10:00 am

10:00 am - 10:15am
10:15am - 10:30 am
10:30 am - 10:50 am
10:50 am - 11:10 am
11:10am—-11:30 am
11:30 am - 12:00 pm
12:00 pm - 1:00 pm
1:00 pm —1:45 pm
1:45 pm - 2:30 pm
2:30 pm —3:00 pm
3:00 pm—-3:15 pm
3:15 pm —-4:15 pm
4:15 pm —4:30 pm

TOWN OF DANVERS

Municipal Vulnerability Preparedness Planning Grant Project
Community Resilience Building Workshop

Peabody Institute Library, Gordon Room, 15 Sylvan Street
Thursday, December 5, 2019

8:30 am - 4:30 pm

Registration and Refreshments
Welcome and Introductions

MVP Workshop Purpose and Overview

Data Resources and Overview of Science

Risk Matrix

Large Group Exercise #1 — Identify Top Hazards
BREAK
Small Group Exercise #1 — Infrastructure Features
Small Group Exercise #2 — Societal Features
Small Group Exercise #3 — Environmental Features
MVP Community Actions Presentation

Lunch
Small Group Exercise #4 — Infrastructure Actions
Small Group Exercise #5 — Societal Actions
Small Group Exercise #6 — Environmental Features
BREAK

Large Group Exercise #2 — Prioritization Process

Wrap-up and Closing Remarks
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WELCOME W&S

Amanda Kohn

TOWN OF DANVERS Steve Roy
esee Lindsey Adams
Community Resilience Building Workshop Deanna Lambert

Thursday, December 5th, 2019 Adria Boynton

Wston (B Weston ()

1 2

Steve Bartha Aaron Henry Rodney Conley Peter Korpusik
Patrick Ambrose Chris Sanborn Clint Allen Alex Lent Your name
David Lane David Fields Richard Souza Colby Counsens Organization/Relationship to Danvers
Robert Pyburn Peter Mirandi Phil Tansey Lisa Dana
Favorite thing about Danvers
Richard Maloney David Mountain James Lovell
Jen Breaker Pamela Parkinson Robert Amerault
Stephen King Sharon Clement Cory Grace
Weston(®) Wweston(®)

MVP Principles MVP Process/ Grant Types

* Reaches andresponds to risks faced by EJ communities
and vulnerable populations

identified through

Receive MVP designation planning process

A community-led, accessible process that [ooeEE5aaaa05000000c0000EEEn0000
| Define and characterize hazards using MVP
* Employs local knowledge and buy-in 1o ites sllamez 2l i Planning
"z
« Utilizes partnerships and leverages existing efforts D22 | T ——— Grant
. . . . . H e 4 vulnerabilities and strengths
» Isbasedinbestavailable climate projections and data =] .
=
. . i 22 | FT—— T MVP Action Grant
* Incorporates principles of nature-based solutions | 22 eV opancpnoiiizeommunity
. i X i [ adaptation actions
» Demonstrates pilot potential and is proactive . 883 Implement priority
: Determine overall priority actions adaptation actions
i
i
i
i
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Three Years of MVP

MVP Designations .E al, . 2
71% of the Commonwealth & o
249 communities g’

Action Grant Projects v
FY18:37
FY19:36

Total Awards
$17M+ in planning and
action grants to date

« Completed Action Grant Projects (FY 2018)
# Ongoing Action Grant Projects (FY 201%)

[ MVP Planning Grant Communities (FY 2015)

MVP Designated Communities, P

MVP Action Grants: Project Types

Vulnerability and Risk Assessment
Community Outreach and Education

Local Bylaws, Ordinances, Plans, and
Other Management Measures

Nature-Based Solutions to Reduce
Vulnerability to other Climate
Change Impacts

Ecological Restoration and Habitat
Management to Increase Resiliency

Redesigns and Retrofits
Nature-Based Flood Protection,
Drought Mitigation, Water Quality, and
Water Infiltration Techniques
Nature-Based, Infrastructure and
Technology Solutions to Reduce
Vulnerability to Extreme Heat and Poor

Energy Resilience
Chemical Safety
Land Acquisition for Resilience

Subsidized Low-Income Housing
Resilience Strategies
Mosquito Control Districts

Air Quality

Sedimentation study

Nature-Based Solutions Z/ﬁs:w?'u'r’ﬁﬁf;;mao
ot
@'—QT Concord

Southwick Reforestation and

Stream crossing ¥ municipal tree resilience
replacemetiith o S
upstream nature-based o ©
flood mitigation measures L b
o
Millbury
Northampton g cep infrastructurein o
Detaining, retaining. zati %
greeninfrastructure ©—— Falmouth
River restoration
Oak Bluffs ———g

Beach nourishment

© MVP Projects using Nature-Based Solutions <

= MVP Regional Designation

Example Action Grant Projects

Data utilization

Proactive

10

Mattapoisett Purchasing 120 acres of forest, streams, freshwater
wetlands and coastal salt marsh as conservation land to
preventdevelopmentin vulnerable areas

Example Action Grant Projects

Utilizing green
infrastructure like
stormwater planters,
bioretention bump outs,
rain gardens, and other
measures like porous
pavers and pervious
pavement to reduce heat
island effects and
stormwater runoff into the
Blackstone River.

Millbury

Example Action Grant Projects

Developingits first ever resilient
building code so that development
° in the future floodplain is prepared
for at least three feet of sea level
rise, the likely scenario by late
century.

Boston

Proactive

Retrofitting a major waterfront
parkinto a legacy park that uses
nature-based solutions to address
climate vulnerabilities while
providing important access to
recreation for residents.

P
Nature-based solutions
—

Community co-benefits

11

12
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Example Action Grant Projects

Increasing the resilience of the neighborhood of Ring’s Island by
raising its access/egress roads and by improving tidal flushing
through culvert replacements

Salisbury

MVP GOALS IN
DANVERS

* Increase resilience of
community

* Raise awareness of climate
threats

« [dentify priority actions to move
forward

« Create implementation
pathways

Weston ()

Mitigation

Outreach &
Education

MVPin
Danvers

Coordination

14

WORKSHOP OUTLINE

PRESENTATION:
* Overview of Science & Data
* Characterization of Hazards

- BREAK

INDIVIDUAL TABLES:

«+ Identify Community Features
- LUNCH

INDIVIDUAL TABLES:
« Identify and Prioritize Actions

- BREAK

LARGE GROUP DISCUSSION:
+ Determine Overall Priority Actions

MVP Resources

&resilientma.org

mass.gov/municipal-vulnerability-preparedness-program

16

DATA RESOURCES

Massachusetts Climate
Change Projections, 2018
Danvers Hazard Mitigation
Plan, 2019
Massachusetts State
Hazard and Climate
Adaptation Plan, 2018
Input from Municipal

Massachusetts Climate Cfficiela

Change Adaptation Report,
2011

westen(®

GREENHOUSE
GASES (GHG)

Naturally occurring

Act as a blanket

Examples: carbon dioxide and
methane

Climate mitigation
ensures there is less to adapt to
and is a key component of our
community’s resilience

wesen(®

17

18
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MASSACHUSETTS GHG GOALS

* 25% reduction in GHG emissions by 2020
* 80% reduction in GHG emissions by 2050
« 1990 is the baseline year

Weston(B)

« Established by the Global Warming Solutions Act (GWSA) of 2008

®® @@ FIGURE 3| TRENDS OF GROWTH IN GSP, VMT, AND POPULATION WHILE GHG

EMISSIONS ARE DECREASING AND ENERGY USE HAS BEEN STABLE

90%

Wesion(®)

Percent Change from 1990

60% - }/—

m— Gross State Product (2017 USD)

mm—— Total Miles Driven

m— Population

m— Epergy Used
mmm— Greenhouse Gasses Emitted

————— 2020 Limit (25% Below 1990)

19

20

e HAZARDS IN DANVERS

Flooding Wildfires

Hurricanes

&4 0~

EXTREME TEMPERATURES

|

WARMER ANNUAL AIR TEMPERATURES
UP 0.5°F PER DECADE SINCE 1970, ON AVERAGE

;;. WARMER WINTERS

. UP 1.3°F PER DECADE SINCE 1970, ON AVERAGE
wisn©)

21 22

6 24 35

2005 MID-CENTURY END-OF-CENTURY

\YS WITH TEMPERATURES ABOVE 90°F

145 114 101

2005 MID-CENTURY END-OF-CENTURY

DAYS WITH TEMPERATURES BELOW 32¢

1961-1990
I N

~ ' 2010-2039
2040-2069

2070-2099
2040-2069

2070-2099 ‘;

W Higher Emissions Scenario

Lower Emissions Scenario
(Source: NECIA/UCS, 2007)

23

24
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osee wetee IMPACTS OF RISING TEMPERATURES enee
Dt e e S e T e e o EHES CITATOR DURNG
) ' ' HEAVY EVENTS IN THE
N O R HEAST
NCFERSEN INCREASED SUMMER CHANGES IN
el o QN o B INCREASED
PRECIPITATION
s — o ez INCREASED HEAT- BY MORE THAN
INCREASED HEAT- e Sy @ RELATED STRESS ON
RELATED ILLNESSES LIVESTOCK & CROPS
& MORTALITY MORE INTENSE & FREQUENT EXTREME RAIN EVENTS 0 6/
[
INCREASED S B INCREASED 6
MRS o
BETWEEN 1958-2010
o oA O <3
INFRASTRUCTURE INCREASE IN o MIGRATING PLANT
m ;ng';‘;t ALGAL & ANIMAL SPECIES
25 26
o
esoo CHANGES IN PRECIPITATION evoo
EXTREME PRECIPITATION
24-HOUR -
100-YEAR EVENT
000000 000000 8% 13%
A 1 A 1 .
: ‘ ‘ ‘ : ‘ ‘ ‘ :or:zl;:?:ist(:tlig:):;:::: Increase in extreme
X recipitation events
i A : ‘ ‘ A by midcentury P pby 2100
I I
| | 7
32" 1 335 6.5” 8.4
1961 . 2015 1961 | 2015
27 28
(XX ] oo
FLOO D I NG FLOOD PRONE AREAS
Danvers Electric Property
— Town Center
Porter River
ZONE ANNUAL CHANCE FLOODPLAIN Beaverbrook Area
A, AE, A1-A30 1% ANNUAL CHANCE ~ 100-YEAR FLOODPLAIN vcv“:”e F;W
aters River
X 0.2% ANNUAL CHANGE  500-YEAR FLOODPLAIN Pump Sations
. REPETITIVE FLOOD LOSS STRUCTURES
“B.V 2050: BOStO’:' CO_UId experience the 5 repetitive loss structures, all are residentialz
current 100- year riverine flood every two to As of May 2013, the NFIP paid out $328,504 for 5
three years on average” claims..
Defined as an NFIP-insured structure that has had at least 2 paid flood
losses of more than $1,000 each in any 10-year period since 1978,
29 30
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(XXX J (XX XJ

STORMWATER FLOODING Boston Sea Level Rise Projections (ft)

Areas with: . Areas with undersized culverts: Increased coastal flooding

« Poor drainage « Ash and Purchase Streets P -

i . . N . ermanently inundated low-lying coastal areas
» High amounts of impervious » High School Field . ‘
surface + Upper Massachusetts Ave Increased shoreline erosion

«+ Undersized culverts * Upper Valley Road
[Emission Scenario | 2030 | 2050 | 2070 | 2100 |
Intermediate 0.7 1.4 2.3 4.0
Intermediate-High 0.8 1.7 2.9 5.0
High 1.2 2.4 4.2 7.6
Extreme 1.4 3.1 5.4 10.2

31 32

I v

I W 1 RSea LevelRse

et COAS_TAL SURGE + EROSION

MEHHW 4 ft Sea Level ise-

MEHHW 5 ft Sea Level ise-

MW+ 6 ft Sea Level ise-

Frost Fish Brook
Tibbetts Ave
John George Park

“Rising sea levels have led
to increased rates of
erosion along beaches and
coastlines”

Danvers Hazard
Mitigation Plan

Msscis e

{Image Source: Google Maps,Sept 2015)

33 34

Northeast and Midwest seasonal patterns
Category 1

I Gategoryz
Category3
I Cotegory e

2016

The most notable recent
drought event was in

The occurrence of droughts
lasting 1 to 3 months
could go up by as much as
75% over existing conditions
by the end of the century,
under the high emissions scenario

. )
o K L e
s g Hitps:/imass-Rooea. maps arcgis cormvapps/MapSe mw‘,sppmw 632(81450a0007305 0P o Image credit: Northeast Climate Sclence Center, University of Maryland

MasiGs o INGREVENT b Usce e nASR Epn usos fluatzach eStill Center for Envionmental Science

35 36
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WILDFIRE &

Area near Danvers High School
Area near Putnamville Reservoir

Choate Farm
Whipple Strest Woods

oeneoo

WINTER STORMS

The blizzard of 2013 left nearly
400,000 Massachusetts
residents without power

“Heavy blizzards are among the
most costly and disruptive
weather events for
Massachusetts communities.”

37

38

INCREASED ROAD
POLLUTANTS IN
WATERBODIES

CROP DAMAGE
FROM INTENSE
| RAINFALL

AGE ANNUAL PRECIPITATION
BOUT 10% IN THE NORTHEAST INTHE LAST 50 YEARS

we== |IMPACTS OF CHANGING PRECIPITATION

HIGHER A
440 INCREASED

WETTER SPRINGS
DELAY PLANTING
& REDUCE YIELD
NEW STRESSES /
FOR ECOSYSTEMS

DECREASED SUMMER
PRECIPITATION COULD

INCREASE EPISODIC
DROUGHTS

DROUGHTS CAN
WEAKEN TREE
ROOT SYSTEMS

DROUGHTS CAN
REDUCE LOCAL
WATER SUPPLY

39

EROSION

Caused by riverine flow & stormwater

Increased precipitation, including winter rains, could
increase erosion

Drier soils will reduce resistance to erosion

Lource: i cimate Change Adaptaton Report, 2011)

HURRICANES AND EARTHQUAKES

‘ﬁ HURRICANE

Sandy
was the most recently
identified hurricane
according the last HMP

Upward trend in North
Atlantic hurricane activity
since 1970

Nor'easters along the
Atlantic coast are
increasing in frequency
and intensity

ﬂ EARTHQUAKE

I

|

1

! 30-40

: Earthquakes occur in
1 New England each
| year, although most
1 are not felt.

1

1

LYY X} o @sarca

IMPACTS OF EXTREME WEATHER

o STORMS ARE BECOMING MORE INTENSE AND DAMAGING

ECONOMIC DAMAGES

EROSION OF DUNES;

SALT MARSHES & e &BUSINESS DISRUPTION
COASTAL HABITAT

RE-SHAPED RIVER ‘
COURSES /
DISPLACEMENT
OF RESIDENTS

INCREASED
INJURIES &
MORTALITY

PROPERTY . L
DAMAGE INCREASED
‘ﬂ’ NFAASTRLG
)STS

41
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eeee RISK MATRIX

Community Resilience Building Risk Matrix gy 488 @) www.CommunityResilienceBuildi

RISK MATRIX

POLICE , !
O —
TOWN OF - I
DANVERS i iyt I
EST. g - .
1752

Soear

44

esoe RISK MATRIX: HAZARDS

Community Resilience Bullding Risk Matrix =y 488 v CommuniyResilinceBuilding com
f——————————————————————

IDENTIFY HAZARDS

[
1

Soear

46

oeee
Flooding High Serious
= Dam Failures Very Low Serious N

Hurricane/Tropical Storms Medium Serious
Tornados Very Low Serious 1 5 MINUTE BREAK'
Thunderstorms/Severe Weather  High Minor
Nor'easter High Minor
Winter-Blizzard/Snow High Minor
Winter-lce Storms Medium Minor
Earthquakes Very Low Serious
Landslides Very Low Minor
Brush Fires High Minor
Extreme Temperatures Medium Minor
Drought Low Minor

Wootn(®) Coastal Hazards High Serious

47
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RISK MATRIX: FEATURES

Community Resilience Building Risk Matrix gy 488 @)

www CommunityResilenceBullding.

ocon Bvars]

Soear

49

oeneoo

RISK MATRIX: FEATURES

i Long Ongoing)

==

Infrastructural

Societal

Environmental

RISK MATRIX: FEATURES

Town wide

Multi- vs. Single-
neighborhood

Specific location

VULNERABILITY OR

State Vulnerability

Town Strength
Private Both
Shared

51

50

FEATURES IN
DANVERS

INFRASTRUCTURAL FEATURES

eneo
. I R S
m 2010 26,493 residents 6,547,790
2018 27,727 residents 6,902,149
o [ I
33 Under 18 years: 20.3% 20%
65+ years: 21.3% 17%
W pachelor's degree or higher: 41.2% 421%
Additional Information
$ Median household income: $79,795 $74,167
Persons in poverty: 6.3% 10.5%
With a disability: 7.9% 7.9%
Language other than English spoken at home: ' 8.8% 231%

53

54
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SOCIETAL FEATURES

SCHOOL SYSTEM
[ * 3,464 students are enrolled in the public school system

« Public school system includes 5 elementary schools, 1
middle school and 1 high school

+ Other-schools include:
* Plumfield Academy
+ St. Mary of the Annunciation
« At.John's Preparatory School

oeneoo

ENVIRONMENTAL FEATURES

Streams

» Crane Brook

« Frost Fish Brook

« Beaver Brook

Wetlands

Coastline

Open Space

Connors, Clark, Choate & Folly Hill Farms

Danvers Swampwalk

55

LAND USE

m Undeveloped Wetlands
m High Density Residential
8,821 Acres Non-Residential Developed
9% Industrial
m L ow Density Residential
m Transportation

’ m Agriculture

ﬁﬂ = Undeveloped
% m Medium Density Residential
8%

Westen(®

57

ADAPTATION
STRATEGIES

59

56

EXISTING HAZARD PROTECTION

« Adopted the Massachusetts State Building Code

+ Tree trimming program and coordination with National Grid

« Cleans 1200 of its 5000 catch basins on an annual, revolving basis

* 50/50 mixture of sand and salt is used on roadways

« Atleast 30% of total development must remain open space

+ Enforced the local stormwater bylaw, local wetlands bylaw, the Massachusetts Wetlands Protection Act

« Subdivision Rules and Regulations contain several requirements that address flood hazard mitigation as well as
other hazards

+ Storm drainage open channels, culverts, and pipes are designed for a one-hundred-year storm

+ Flood Plain District and Floodways protect lands in the Town of Danvers that are subject to seasonal or periodic
flooding

+ Hawthomne West District maximurn impervious lot coverage for new construction may not exceed 50% of the lot
area

- Disaster Recovery Communications Plan
+ Emergency Shelters and Cooling Stations

wesen(®

60
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COMMUNITY ACTIONS WET FLOODPROOFING
61 62
RAISED BUILDINGS FLOOD WALLS

63 64
DEPLOYABLE FLOOD BARRIER PREVENTING SEWER BACKFLOW
65 66

11



3/27/2020

VEGETATED BERM

oeneoo

MULTI-PURPOSE FLOOD STORAGE

FUTURE BERM ELEVATION :
(2070 CONDITIONS) CREST PATH
ADA ACCESS PATH

ADA ACCESSIBLE

SALT TOLERANT EROSION

CONTROL PLANTING TOE DRAIN

HILLSIDE EROSION
CONTROL PLANTING

2070 DFE—  __ +EXISTING
2030 DFE. _ _
PRESENT DAY D -.....

CRUSHED STONE BEDDING LAYER
RIPRAP SCOUR PROTECTION
TURF REINFORCEMENT MAT e

SUITABLE FILL

67

68

FLOOD STORAGE

LOW IMPACT DEVELOPMENT (LID)

69

70

POROUS ASPHALT & PERMEABLE PAVERS

STREET TREES & TREE BOX FILTERS

71

72

12
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STREET TREES & TREE BOX FILTERS

Rain Garden in a median strip of a townhouse
project. Please note the depressed curb and grate
inlet structure

73

STORMWATER DETENTION & RETENTION

74

CULVERT WIDENING TO IMPROVE HABITAT & FLOW

75

CLOUDBURST STREETS

76

REDUCE IMPERVIOUS AREAS

40% evapotianspation 38% evapotranspiation

35% ovaporanspration

20

kst

1% 0 185 3000
& dksee

~ ifiaion

Natural Ground Cover 10%20% Impervious Surface 35%50%

77

GREEN ROOFS

78

13
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COOL ROOFS

. Reflects 80%

4 Y
" ' Reflected
e 4 3 \ 4 Silnllght

____Dark Roof. Cool Roof

COOLING CENTERS

79 80

RENEWABLE MICRO-GRIDS LANDSCAPE DESIGN TO ACCOMMODATE WATER
81 82

LANDSCAPE DESIGN TO ACCOMMODATE WATER RAISED ROADWAYS
83 84

14
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oeneoo

RETROFITTED FLOODPROOF DOORWAYS

RE-EVALUATE LOCAL REGULATIONS & POLICIES

I

DEFINE COMMUNITY
ACTIONS

LS
Ins d
.I- \ 15 MINUTE BREAK!

IDENTIFY PRIORITY
ACTIONS

WRAP-UP &
CLOSING REMARKS

15



Planning CRB Listening
Grant Workshop Session

91

3/27/2020

THANK YOU

16



CRITICAL FACILITIES and VULNERABLE POPULATIONS

A Critical Facility is defined as a building, structure, or location which:
= Is vital to the hazard response effort.

. Maintains an existing level of protection from hazards for the community.
. Would create a secondary disaster if a hazard were to impact it.

Critical facilities in the Town of Danvers have been identified with help from knowledgeable Town
staff, MassGIS data, and existing Town and Regional Plans.

Critical facilities and vulnerable populations have been broken into four categories: Emergency
Response, Non-Emergency Response, Dangerous/Hazard Materials and Facilities, and Facilities
and Populations to Protect.

Category 1 — Emergency Response Facilities
Emergency response facilities that are necessary for the Town in the event of a disaster.

1. Police and Fire Department
Police Department
Fire Department Headquarters
Fire Department — Engine 2

2. Town Facilities
Department of Public Works
DPW Garage
DPW Facility
DPW Buildings Division
Business Division (IT Networks)
Danvers Electric (Control Room)

3. Emergency Shelters
Danvers High School
Senior Center

4. Lyons Ambulance Service

5. Primary Evacuation Routes
Route 1
[-94
Route 128
Route 62
Route 35
Route 114

120 Ash Street
64 High Street
350 Maple Street

2 Burroughs Street
95 Hobart Street
99 Hobart Street
Porter Street

2 Burroughs Street
1 Burroughs Street

60 Cabot Road
25 Stone Street

135 Maple Street



6. Critical Bridges, Intersections, and Sites
Category 2 — Non-Emergency Response Facilities

The Town has identified these facilities as non-emergency facilities; however,
they are considered essential for the everyday operation of Danvers.

1. Town Facilities

Town Hall 1 Sylvan Street
Northeast Massachusetts Regional Library 175 Andover Street
Peabody Institute Library 15 Sylvan Street

2. Natural Resources
Putnamville Reservoir
Frost Fish Brook
Porter River
Crane River
Danvers River
Crane Brook
Norris Brook
Beaver Brook
FEMA National Flood Hazards
DEP Wetlands
Open Space & Conservation Land

Category 3 — Dangerous/Hazardous Materials and Facilities

1. Dams
Mill Pond Dam
Putnamville Reservoir West Dike
Putnamville Reservoir Dam
Salem Reservoir Dam
Putnamville Reservoir East Dike
Ferncroft Road Dam
Meadow Dam
Culvert at Mill Pond
Putnam Reservoir South Dike

2. Landfill
Danvers Landfill 3 East Coast Road
Danvers Andover Street Landfill 104 Andover Street

3. Electric Substation
Station 42 32 Bow Street
Conant Sub 55 Conant Street



Pond Sub
Cabot Sub

Water Pump Station
Summer

Putnam Fire

Well 2

Well 1

Lakeview Fire
Hawthorne Ave
Ferncroft Village
Lakeview Service
Putnam Service

Sewer Pump Stations
North Street
Makushin Lane
Naumkeag Row
Summer Street
Greenleaf Drive
Tibbetts Ave
Doty Ave
Endicott Street
Southside Road
Briarwood Drive
West Street
Endicott Street
Water Street (2)
Locust Street
Liberty Street
Andover Street
Water Street
Popes Lane

Underground Storage Tanks
Hunt Hospital

Varian Extrion Div.

GTE Products Corp.

Arthur Liacos

Sears Central Service #770124
John M. Ross & Son Inc
Devoncon Corp

Danvers Dodge Inc

Wakefield Distribution Systems
New England Telephone Co
Mass DPW

54 Holton Street
60 Cabot Road

75 Lindall Street

1 Ferncroft Road
10 Endicott Street
19 Water Street
74 Andover Street
50 Buxton Road
30 Endicott Street
107 Andover Street
249 North Street
63 High Street
485 Maple Street



Barron Chevrolet

Bame Realty Trust

J.R. Sousa & Sons Inc.
Exxon #3-8486

New England Telephone Co
Town of Danvers

Essex Qil Co

North Shore Auto Brokers Inc
Shell Oil Company

Mobil 01PFJ

Wingaersheek

Exxon #3-8980

Shell Oil Co.

Sunoco #0002-8613
Danvers Mobil

Danversport Yacht Club
Maryin D. Goldberg
Cumberland Guld #118726
GTE Products Corp.
Merrimack Valley Distruct Co.
Bursaw QOil Bulk Storage
Waterlac Industries

Mobil #01-332

Danvers State Hospital
Melvin G. Nelson

Shell Oil

Shell Oil

Gibbs

Betterncourt Auto

Sullivan & Sauchuk Motors Inc.
North Shore Radiological Assoc.

Port Marine, Inc.
Budget Car & Truck Rental

Town of Danvers Electric Division

Town of Danvers Polic

High Street Sunoco

Al Nife & Son

Merrimack Valley District Co.
Essex Ag. & Tech Institute
Amel Co Inc. & Tech Inst.
Danvers Group Inc

90 Andover Street
507 Maple Street
29 Andover Street
136 Endicott Street
76 Ash Street

95 Hobard Street
112 Water Street
99 Andover Street
431 Newbury Street
Locust ST & Maple Street
18 Cherry Hill Drive
160 Andover St

79 High Street

140 Andover St

89 Holten Street
161 Elliott Street
435 Newbury Street
313 Newbury Street
75 Sylvan Street
50 Prince St

27 Cherry Street
120 Andover Street
156 Endicott Street
450 Maple Street
128 Water Street
156 Andover Street
149 Endicott Street
100 Maple Street

8 Bridge Street

95 High Street

344 Andover Street
10 Harbor Street

8 Purchase Street
2 Burroughs St
120 Ash Street

60 High Street

11 Collins Street
50 Prince Street
562 Maple Street
126 Water Street
100 High Street



7. Fuel and Hazardous Materials

140 Andover St
112 Water St
156 Endicott St
79-81 High St
149 Endicott St
11 Newbury St
420 Newbury St
100 High St

97 Maple St
100 Maple St
89 Holton St
250 Newbury St
60 High St

160 Andover St
76 Newbury St
425 Newbury St
95 High St

75 Wenham St
97 Maple St

8 Bridge St

Category 4 — Vulnerable Populations and Community Facilities

1.

Housing Authority Properties
154 Water St

2 Rogers Rd

49 Coolidge Rd

21 Summer St

14 Stone St

238 Conant St

9 Summer St

240 Conant St

Housing Housing/Assisted Living
Senior Center/Adult Day Care
Senior Housing

Senior Housing

Senior Housing

Senior Housing

Senior Housing

Atrium at Veronica Drive

Brighton Gardens of the Northshore
Heritage at Danvers

Harborside Healthcare Cedar Glen
Harborside Healthcare Twin Oak
New Eng. Home for the Deaf

Stone Street
Tapley St

Rice Street
Porter Street

7 Charter St
Perry Terrace

1 Veronica Drive
220 Conant St

9 Summer Street
44 Summer Street
63 Locust Street
154 Water Street



Hunt Nursing Home
Radius Healthcare

Mobile Home Parks
200 North St

Youth Services
Danvers Community YMCA
Danvers Indoor Sports Arena

Schools

Danvers High School

Highlands School

Great Oak Elementary School
Holton Richmond Middle School
lvan G. Smith Elementary School
Willis E. Thorpe School

Riverside Elementary School

Essex North Shore Ag & Tech School
St Mary of the Annunciation
Plumfield Academy

St. John’s Preparatory School
Danvers Special Education Division
Children’s Montessori Center
Great Beginnings Learning School
Fox Hill School

Great Oak Elementary School

Urgent Care
North Shore Urgent Care
Lahey Health Urgent Care

Water Access
Harbormaster office/Boat Launch
Town Marina

Daycare

308 Andover St

5 Hutchinson Dr
6 Southside Rd
31 Bates St

132 North St

323 Locust St

28 Water St

55 Poplar St

5 Electronics Ave
487 Locust St

12 Bradstreet Ave

90 Lindall Street
56 Liberty Street

34 Pickering Street
150 Andover Street

60 Cabot Road
190 Hobard Street
76 Pickering Street
55 Conant Street
15 Lobao Drive

1 Avon Road

95 Liberty Street
565 Maple Street
14 Otis Street

123 Dayton Street
72 Spring Street
64 Cabot Street

12 Bradstreet Ave
28 Water Street

81 Water Street
76 Pickering Street

104 Endicott Street
480 Maple Street

10 Harbor Street
8 Harbor Street



10.

11.

12.

46 Cherry St

140 Commonwealth Ave
16 Sylvan St

69 Holton St

562 Maple St

47 N Shore Ave

81 Water St

Pharmacy, Grocery, and Supplies Stores
240 Independence Way

1 Maple Street

55 Brooksby Village Drive
107 High Street

139 Endicott Street

11 Newbury Street

47 Elm Street

311 Newbury Street

301 Newbury St

73 Holten St

37 High St

1 Hobart St #1

139 Endicott St

300 Andover St

55 Brooksby Village Drive
240 Independence Way
182 North St

17 Elm St

Hotels/Motels

275 Independence Way
50 Dayton St

50 Ferncroft Rd

225 Newbury St

238 Andover St

65 Newbury St

59 Newbury St

Census Tracts with 25% of people who are >65

Census Tracts with 25% of people who are <18
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Danvers CRB Workshop Notes
December 5, 2019

Questions during presentation:

How does this process translate to the large scale, federal level? What if there is a hazard in another
state that affects us up here — how are we able to manage this? — for example, if there is a hurricane in
the south and we are not able to get goods shipped up here.

Amanda answered that this is why the program is very beneficial, because we are preparing ourselves for
hazards within Massachusetts and are not competing with other states, as is what happens with FEMA
grants.

Are MVP Grants only for municipalities?

The money is funneled through a municipality, but the project can involve private entities and groups,
but way of match and projects done on public/private land.

What is the difference between retention and detention?

Retention basin holds water short term and slowly releases it to reduce flooding, detention is more
permanent and the water is either evaporates or infiltrates

Input from Stakeholders:
e Salem Sewer District — Powerpoint
e Mother’s Day flood
e Haven’t used National Guard previously but surrounding communities have
e Need to update emergency operations plan
e Could look at where we want sewer to go
e Never had a critical failure of pump stations
e Beverly Middle School —impervious surfaces on parking lot and play fields
e Commercial district/Marina has significant threats from SLR and storm surge.
e Show rail trails on maps. Western expansion is planned
e Dredging of channels is needed from sediment deposition and shoreline erosion
e Several Dams need attention
e Electrifying the town fleet and &EV charging is a major issue
e Danvers water supply is in Middleton
e The Town’s Electric Light facility has been flooded
e Conant Street culvert and drainage is a problem
e Need enterprise fund/stormwater utility
e Zoning/bylaw updates are needed.
e The future of Lebel’s Grove on Ipswich River
e Hydroelectric strategies?
e Assessment of Dams in adjacent communities if they impact Danvers
e Danvers housing authority properties — elevators don’t work when power goes out



Hazards in Danvers:

Flooding
Drought
Severe Storms and Extreme Temperatures

Coastal Hazards

Town has many GIS layers — fiber optics, communications, substations. Reach out to Renee Hunter.

Existing mitigation measures:

Mosquito program in town
Currently rehabbing Swan pond in Reading
Emergency valve SESD removed
Impervious surfaces in Danvers: behind EOC, 102 Center Street — Honeycomb, Hotel
There are permeable pavers in two locations in Danvers. One location is 15 Kirkbride Drive near
the Rehabilitation Center.
Doty Ave pump station, microgrid
Most substations are new — Town has done work in last 15 years
Current public outreach:
o Blackboard connect
o Robo calls
o Website, social media
o How to reach the elderly?

Notes on critical facilities:

Only show active hazardous material sites

Vulnerable pump stations are circled on group 2(?) map: downtown/electric, near school
Update addresses for housing authority properties

Green alternatives to rip rap have not worked well in Danvers

Features in Danvers
Infrastructure

Strength:

o Roadways provide transportation network
Popes Land Seawall provides some protection
Electric Light Department and infrastructure
Water supply
Water and Wastewater infrastructure
Public safety locations
Emergency management buildings/DPW
Police Station
Fire Station
IT and Communications

O O 0O O O O O O O



e Vulnerability:
o Flooding of roadways
= 128
= Tibbits/Tibbots/Tibbets (sp) Ave
= Route 1/95 Intersection
= Liberty St flooding--- is this a roadway or park (based on action for Table 6)

o ITand Communications
o Dams and dikes
o Bridges
o Pump Stations
o Emergency management buildings/DPW
o Public Safety Locations
o Residential flooding on Tibbets (sp) Ave
o Truck storage and Electric Light Headquarters floods
o Afew electric light substation are vulnerable to flooding
o Popes Land Seawall needs elevated
o South Exxex Sewer District Main Line needs to be assessed for vulnerabilities beyond the
known potential for erosion at near Crane River
o Culverts and stormwater infrastructure- Beaver Brook, Purchase, Ash
o Water supply: wells at risk, in need of redundancy
o Wastewater needs a back flow system and to secure pumps
o Fire Station subject to flooding
o Coastline
= Commerical and Residential
=  Marinas
= John George Park
= Crane
e Notes:

o Communications

= Snow storms — cut communications, close town hall (most recently)
o Water and Sewer

= Yearly water restrictions for homes and businesses

=  Emerson Brook land in Middleton (water supply)

= WW infrastructure

= Reservoirs

= Route 114 — Pump

= Pump Station: Tibbets Street, Conant Street

=  Water and sewer pumps

= Water sources in Middleton — Well 1, Well 2, reservoir

= Bridge leading to Well 1 in Middleton (owned by Danvers)
o Storm surge in Middleton
o Culverts

= Purchase/ Ash Street

=  Woodvale culvert



= Adams Street Culvert
o Walnut Grove Cemetery
o Fuel Storage
o Electric
= 90% of electrical distribution is overhead lines
= Electric/light building
= Electric — Mill Pond
= Electric light station: manual floodwall panel (deployable barriers). Max height 4
feet, breached during mother’s day flood
= Electric transformers (N Grid, Bowe Street)
= Transmission lines are vulnerable — especially line near town hall
=  Power lines —impacted by trees
= 8 substations in town

o Roads:
= Conant, Poplar, Locust intersection
= Route 95
= Valley Road
o Bottom of 1 Burroughs Street
o Sylvan Street dam at Mill Pond (Mill Pond Dam)
o Engine 2 Building
o Regional transportation center
o Town uses private ambulances

Societal
e Strengths
o Elderly population provides experience about previous hazard occurrences
o Youth offer energy and capacity to prepare, respond, and communicate
o Senior Center and schools provide an avenue for communication and a potential place
to shelter.
o Emergency response personnel (police, fire, ambulance) capacity and access to hospitals

o Workforce and businesses keep Danvers thriving

o Housing Authority properties, assisted living facilities, mobile homes, apartments, and
nursing homes all provide a variety of housing types

o Endicott Park

o National Guard facilities and personnel

o Faith-based and community organizations

o Department of Public Works facility and services
e Vulnerabilities
o Need to increase outreach to seniors and youth
o Disabled residents who may be vulnerable due to isolation
o Need to ensure workforce is safe during commute
o Need to protect waterfront businesses and residents



O O O O

e Notes:

0O O 0O 0O o0 0O o O o O O

Environmental

All businesses (including day cares and hotels) may not have an emergency response
plan

Housing Authority properties, assisted living facilities, mobile homes, apartments and
nursing homes should be integral in emergency response planning

Schools are not currently ready to shelter in place

Communication infrastructure is vulnerable to extreme weather

Public health threats from climate change

Non-native English speakers may be less likely to receive communications in their
language

Elderly
= Elderly Housing
= 7 -8 nursing homes/assisted living (all have generators)
= 2 Alzheimer’s facilities, live-in facilities
Danvers Housing Authority- multiple buildings
Public Safety Department
Faith-Based/Community organizations
Public works department
Riverfront communities
Apartment buildings subject to flooding
Hospital
Assisted living/nursing homes
Many commuters
Non-english speaking residents (2,400)
Schools are prepared to handle emergencies and to provide shelter
= St johns prep (doesn’t have busses)
Demand for emergency services: Increases each year, call response decreases
availability for training and inspections
National shortage of paramedics

e Strengths

O

O O O O

O

Crane River possible flood storage

Danvers Harbor

Trees

Wetlands and open space

Farms (Essex Tech, Hogan Regional, Richards Ons, Connors Farm, Clark)
Electric Fleet

e Vulnerabilities

O
o
O

Frost Fish Brook — erosion and bank stabilization

Crane River erosion and algae

Danvers Harbor needs to consider protection from sea level rise and increased storm
surge (both the natural coastline and the infrastructure)



O O 0 O 0O O O O O O O

Notes

o

O O 0O O 0O O O O O

Water supply during drought

= Conservation, storage and permitting to reduce water quality impacts
Trees’ possible impact on downed power lines and impact of invasive species
Ispwich River—impact of temperature and low flows on fish and possible floods
Storm debris
Erosion of streams and coastline
Ground water contamination from sewer
Beavers on Beaver Brook, Rail Trail, Endicott Park, and Proctor farm cause flooding
Electric Fleet and need to build more infrastructure
Wetlands and open space vulnerable to development
Contaminated lands
Invasive species
Coastline

Putnamville Reservoir — owned by salem-beverly water
Rivers/Brooks

Endicott Park — has flooding issues. beavers
Schools/Fields

Open Space

Water Supply (Ipswich River)

Impervious Area

Muddy Boo/wetlands

Sandy Beach

Danvers has a forestry department



o 1 SUOUILISI PUE SIJOUG O UOEINPD (suiishs| sopppsad yuy ‘soopoead ojueio 910u04d p—— . . o T
o1iqnd ‘spuepam padojprapiapun aseypang|  uonoajjoo pue Supseasey “saremures) soonoead uonesiuy ajqeureIsng $10UU0) 'SUQ SPIRYRY ‘[euiBay ueBoH Y2, Xossq) sutey
0 1 S| ewaud+onand|  apimumoy) spuepa|
3/SH 943 3M0qe UOREINpa J1ANg] (e
Sunued 5
® o unueyd 221 asnoy ug/Surunag PR SRR R A @weaid +114nd ——> | 01014 sped ModIpuZ ‘eI, [[2Y 001 s9neag) SIoreag]
° n 3suo0que ue a1y yuswidofanap s/A| owaug+ouana|  opuw umoy (sour] 1omod 1eou) 201
@>u 20} Bupuueid pue usisaq
o W 98ean U0 paseq 10 Jowwns u 2211d e J9EM 25EIII( A onqnd (si1om
® 1oL g 21eALId/A1qNd oA YpImsd] ‘puod uore[ppI) Alddns torem]
0 H 9821035 POOY ‘{01U0D UO[SO10) TUIUIAI O3S ‘S[[EMEDS s/A| onang +swaug J10quey siaaueq]
JuswaBeuRw Ja1em WI03s + Aifenb a3ep| 2821035 pooy 100u0D) ] ) ) 21(qnd + et
0 H swoolq aeS[e ss21ppY| UOJSOLI00 4UAUNASI BUCKS wmssﬂeé {03003 UOIS0.L10) JUIWI2AI OIS ‘S[[EMESS| S/Al ety worsor 1oARy aueI))
[eudWUOIIAUY
0
0 I SS9UISNQ 101J101eM 19210.1d ‘aBeusis pasamod 1e[os 10 S101e0UAF 2[qerI0d ‘(UONEIYNOU) AIMEUSIS UOIA ‘SUSIS AINO UONENILAD DXL s/ - apim umog, auoppio|
0 H soipawresed jo aSevioys ‘Suuen quauidinba yers aiopy P s - apimumor|  (sdueinquiy ‘aurg ‘90jog) PuuosIag asuodsay AousBiauig
7 s810 ssoe] Sowioy ovearid pue sani|e) . o o [
0 W/ poueys wejd JuowaBeurt AHUaSIAWS IPIM UMY, a11qnd 10y s103es0ua8 dn-seg ‘ueid uoneriodsues Jo3ag ‘(s2anpadoid UORENIEAZ) UOREINPS JI[qNd ‘fenuew ssoupaedaid uI0g A e R
0 1 10af0ad Auasat yarm djay uapmg ‘9827102 3¢ sdno18 uapnas im aom uonerdepe ayewip uo dnous [e00] A owaug+onana|  opim umoy waIpIIY) + SUApMS
2o[dwa umo, +) Bururen So1e1 I[N U0 SIUN02SIp -5UI[003/3UNEat] 10] Janalsmau 1aded]
1p-Buy I 5
® i yes ;a%:&@g ‘uoneaynou ‘uoneonpg ‘weadord oouesisse Mhos ypeanno peadsopiy 510102 10uas e sureioad [euoneutiopuy S/A| SwAud +umoL|  3pim umoy) uoneIndod fopi
[e121008
LD N PUE U0ZLIA iM]
0 H JuswidofpAsp Mou U Bunis 9.1 10§ 2dueping udisaq 21e10qe[[09 ‘SuonEIs dqesau[nA a1e20(0. 10 21er Doz pools ur suonesqns s 1,u0q ‘ueld /Al umor+pun'N|  epimumor|  eumpnuseiyul el /sour uoIsSIWSUELL + SUOREISANS
JuoweBeuew 9.1 parosdu Buruueld Auafiawe uf Jusussasse 9.1 ABUEYD LU J9PISUO)
10[50.2 JU2A2:1d 01 JARY SUEL) JEAU USUNAAD OO LR 5 ea1y 210, 19Mag) Uy Urel (1OLSIQ J9MAS X9SST (ANO:
© H ! DB TR AR 01 19ARY DUEL) JE3U IUBLI2AD 3u9421d 01 J3ATY UEL) JEAU JUALIAG ‘SUORIUN] [EDALLD SSISSY ‘UONLIOQE][0D [UOISay, 4 ML i (12mas) aur UEw (3213s1q 19m3s Xas5g Anos) asas|
Stied auLiann /[zison aiqepooy UONULIAI [PIS0D WLISI-LIOYS ‘SuonNos BupIuLIad ‘91eAD / 205 + UM, 45 10qe emeag Surpuer sado
1 1 e e e Gy L e e U1 e 11104s 'suonn|os BumiuIad ‘1ead[d| s/A| qes + Um0y I5.10q1eH Iiemeas Suipue sadog
Gupuued
oIS 2e20}0; 2e20}o; 2100 28e.e8 1o@p] 03 peoa ss990e anoaduw ‘(ws L, 110ys) sajqedordag epdn ‘91ea0[9; /. umoy| smoung om, CEpEEY)
paraex H 2y e20i2Y oy 2@ 01 p 1 ‘(utia 2104s) sajqedordag awepdn ‘aesofay s/A| 1 g om 1dop 5139919 o038 PN Y001 80U Eoe Buray] mor]
Apeaaty) s e
0 N 19YIEOM IDTUIM SAIAINS 0} SI131d BI[ISAY USISAQ (SUONEIYNOU-12A0 JO IUEY ST AIAYL, ) SUONLIYNON JN[AN|  Bui[[as UM Nsit pooyy asosIp Yeanaa 10j Suruueyd pue uoneanpg 9pod Suipying + (sBurpjing jo uonen(eag) Suruoz syepdn s|  onand +ereaug - MH“M 2AY $10qq1, 129U SPOOYI0qUBIaN [EnU3PISaY|
SpIezel [0 SS010 <-—- (BUUIE JEIS PUE) S31n01 UORENoEAS 10] UOENpa 1N s0qq1L .
1 H speoy aedl Q@ @ Voo san) 8er] S/A umoy, + ae1g 20 14 ‘821 (2aV suqayy, ‘g7T) skempeoy|
[eanpnnseyup
P 510 A [ diystoumg | uonesoq | saanjea |
- <| T-W-H
BuoT 10y spaezey [e3seo; Jy8nou SULIOS 21949 Burpoo
pezey [e35e0) ysnoiq S S 1pooj pSuang =5 Aqesumy = 7|
ETg Auong (8u08uQ pue) uLia) SuoT 10 110yS Y1 1940 uonIe 10j Ariold T -W-H]

310°8uIp[Igeousl[ISay AUuNwWuo) Mmm

("232 ‘anem 1e3Y ‘3511 [aA3] €3S ‘1YSnoup ‘jenbyiiea ‘sauedLNy ‘aip|im ‘Spooy) ‘opeuloy) spaezey ALiorig dog,

& Tad

XLIJEJA YSTY SuIp[ing 9oud[[ISaY Ayunwuio)




1SB0D 9} UO SANI[IOE)

(suoneisqng/eutiey)

S H [ ——— aanpnaseqyur A paxIp auIpSeo)
Bunsixa 1093014
Hone 1o+ Hone s Hone o UMO,/a3eALl, sapads aalseau
0 A uepd yuswaBeuew 3sa10,] | + uefd Juswedeurw 1510, | + uerd JuswaFeurw 15910, A L/83EALd FERERY 1
ney e aiad ey 9XI| SPUET Pajeuue)uo;
0 W UCTETEER O WO | (oo o ey A PIXIN pUET pajeurueuo)
SREIGIR] .
0 H uonsinboy e T Y My S/A PaxIN Omc:m_um\s 9oedg uadp
ppifssasse a01d-s[1am] JuawaSeuew agemooua qr1 o
0 H upon@%sﬁm:wnwwm pUEtIap Uo|3Eanno| | /biema io) seyemlios vEn s A| Teuo1Say/umog, Sumuuiad ‘98e103g ‘uoneArasuo) -Ajddng rorep
onels Surdieyd
S H 5 S@@w J— S/A POXIN 193] 21199
[BluUdWuUOIAUY
ueqd uopesunwwod suopemndod a[qerouma
S H A umoy, PIMUMO, SUONEI[UNWIWO)
aanjpnanseyuj o
Juowafeuew
0 W sapads aAlseAur S[o1u00 194298 S umoy, SpIed S|Ied N0dIpuy
: § : sopeagdp uononnseyuj (@) :
quouwrafeurW 159.10,
ajepd() suopedIUNWWO; uerd sdo wg Sea, suopnedo adnm s[eydso
S H nepdn suonedt 8| s s reALd nesoT adnmp fedsoy
S H 19][YS 10] SSasY 19)[9YS 10] SSasY S/A umoj, ApIMUMO], s[ooyds
19719\ SWDNXD
Suuuelg Kl S/A PaXIN suonedo adnn| Sursany ‘sawoy a[iqoy ‘SuiAry paisissy ‘Arioyny Suisnoy
S W . asuodsa. £ouagdiowa . i i : . o : : :
asuodsay Aouadrowy
1 n J2[ays ‘Tamod dn soeg S/A umoy, 15 9U0IS 19)ud) I01UdS
[e19100S
uonezieudis. m‘v safuey) P P
© il speou Suisiey @p:&m Buimorq| 8oy apeaddp ‘ageurel( ssasy| Al paxi/umoy, SPIUMOL BuBtIEq ‘SI[EMIPIS ‘Speoy
HEIA HORIE SIEHD [PEER T HCER Sur oonNM _._Mm_n.mmh_mw“mm ustsaq el v, 19X 18y 9PIMUMO, s[red], ‘dedsuadQ ‘syre,
© 1l @:m “S[[em JoqreH| 991 YusuaSeuru 1910, 100D "apeys “sunue| MmaN ‘Buipooyy ‘udisaq (1| S/A PoXIN 112y opt L @) el 0 'SIed
921, “98e101S5 oo
sySnosing om,
wnipap H suSisop/jusuissase QWISSASY HIOM A umo], APIMUMO, (op1s1aAny -[00YdS 2L1323[H) sSurp[ing [eddiuny
Burpooyy -[ooyds sI93uad 3urjoo) 1[qnd) Burpng 21029
(193u2d S40 pue
ajeutwp| siaw/sdwng - Al1osag (pringay) weq ‘(eoerdoy . p
0 H e T — - E— 19)Ud) I01UDS) SWRISAS Ad CrDE) S A PaXIN|  [eUOISaY/opIMUMO], mﬁeu:mﬂ ‘damppnnseyul Ainn ‘uonels dung
i : - ‘10je19URY) /Iamod dnyoeg
S[[EMEDS
0 H Suidpauq uoisinbe puer ‘sjemeas A POXIN u0y 1ojep| [ENUIPISIY [ILIGWWOY) ‘SBULIBIY ‘DUI[ISLO)
SJUDWISSASY [[BJINQ
smejfg/Suruoz,
@) 110ddng syuawoaide - YIMIN wasAs ‘a8eureaq 15 Jueuo) . ,
0 H $SI YUDUISSISE [[JINQ |Iuawssassy a8e10g/amide)| 19Mas Jo [apou dINeIpAH @ punyg Al umoyg, APIMUMO, aInPNOSeYU] ‘SIBA[NY “18JBA\ WLIOYS
ISLIAIRIUY J9jeMULI0lS
[eanypnaseqyuy
swosug | S10 A [diystoump]  uoneso [ saanjeaq
SuoT oy | 1 W H Spaezey [e3seo) ySnoaq JOUIBI N QUWIAIIXY Surpoorg _ _
p8uans =§ Aliqeraunp =
QuuIL], ALoLig (Suro8u@ pue) ure) uoT 10 110YS a3 1940 uonde 10y AuoLd T-W-H

("219 ‘@nem 1eay ‘sl [9A9)] B3S QySnoup ‘@xenbylies ‘sauedlLINy ‘BIIP|IM ‘SPooj} ‘Opeulol) spaezey ALioLid dog,

310°3UIp[INgaoULI[ISOYAITUNWWO) MMM

Ohiik

XL STy SuIp[ing 92usI[Isay Arunwuwo)




SR AR 1[qNn + 9BALL 9PIM UMO, uoneurwejuo) (19mag) Jajep puno.
1 1 J9]EMULIO)S WO 1aMas A1ejiues ajeredas Al 2HAnd +aeatld PIm L REUIWEIL0) S) 103 M P )
g n (sxeak g A19A9 Apuarind) .‘.._:S 981008 uyol <- adeos (uoneziiqess) Al s s e T S
sy[is Suissaappe pue ued adpaiq 1JOS pPUE paey <- SYUeq JoULly Poo[j 1eY) SpooyIoqySIau [ENUSPISaL Ul SWEans
sLIqap sLIqap
d 3
£ il LIS Y3IM [eap 0) Juawidinba [euorSay WLI0IS Y3IM [eap 03 Sutpuny puiy @ woneao pue ueid siqep wuiois euoiBey 4 S ey
sa10ads aalseau] ageuewt ueld jusuaHereu 91BALL] + 9JRALL Auedwo) 991, -091,
0 n il : : 991 Sunuawardwr deay d| S3eALld + S1EAlld D 291L L
0 H a8.reyoal 1ajemuriols 1oy suondo ajenfess usH/apIm ’o‘_ A3[[ea pue §TT Je 90npal 0] uonesnIw pooj,] A a1qng oywads .A dng 1a3ep) -19ATYy yoimsdy
y uo sdway jo Joedur Jo JUIUWISSISSY T : e ﬁ . :
/ DECr T JuauwaSeuRy I9ALD! uMo, oy103d: 1S2.10,{ UMO,
@ K dooj 211§ paau <- paezey aayp[im aonpad 03 Surpnpour - ueid EwEwwmcaE. I Gl 4 i SR t &
[eloWwuoIIAUT
sanI[1oe] Ie[0s
Adouaiyyns
- 3 di
[0} H TT6 9s1aaau 10y dn uSts yoeanno 3198 - S103815U85 AMPEq MMM_M A 9e3S -VH umoy, aWOodU[-MO]
10§ 01.1329[9 JO Ino Jouey Ajdde],
.Lmu:mu Surjoon
o T S BES Syads PIEND [EUOREN
aanoe mw_u:M_%‘._wﬂ_wﬂwoMuS:cmm doa; ST O G SR BALI] + UMO, APIA UMO, Godury
1 1 W ) cha g Je 1amod dnyoeq paaN - (9In0Y 2eAH) X1j 01 OSSN YIIM YI0Mm/aSeInodus - G6 ! Hd L PIM L ‘uoneyrodsuel], ‘pooy) S9IAIDS [EIIUISSH
ued dn-yoeq pue uonendeaq (1- W) 123u2 (Gieatid) APIM UMO,| SaNI[IDE) + Pa[qesIp aJe oym ajdoad “1otua
S H (@) . Jamod dnyoeq paan Burj002 se 19)uad Jo1uas dinbyg A sonIe PIM L| SORI[IOE] + palqestp im 21doad “lotusy
a1ow Suruuerd ur pasjoaur 193 03 syuapmIs YIM Sunjiom
0 H s300(0.d [] J9[[ews uo Surwiea| paseq10afoaq ! P umoL, anex
sdojs snq a3noal - SuruonIpuodIe
SUEBJLLINY (1- 1) sjooyds INOLRIM DD IOYSYLION + S[00YIS
1 ! 01 u0119910.d JO JUSWISSISSE <- IPISIIALY Areyuawiae e uruonIpuod A1y e AR el 2yoads Je aae sweaSoad Jawwuns pue [00ys|
B[PPIA ‘(Y931 X2s5H)[00Y2S YSIH - SI1[2YS
[e19100S
SII0AI9SAI S~
0/s H puedxa <- mmu;zh‘mumzhwﬁm ueqd 0y peau juawdinba 91eAd[d puE I "SI9LLIEG <- }SLI JE S[[oM q umoy, 8 _uv.E\:\WMS A1ddng 1arep|
syueq 1y
I21PM 102.LIND <- WrIf01d HoneAIaSUOD
punoidiepun CCRERIEN PEOJIEIDBEN SPIM UMO, SaNI[ID.] J11309)]
0/s H ‘saur| pue sajod 198uoms - Ajn.aoy Ajqissod - s1arLIeW pue Ajn.10j <- suoneisqns ! ‘UOZLIDA ‘UMO, PIM L RIOE OLIO3IH
® uerd A>ouadiawa ajepdn paseq
H0195101d PEAU SHUEQ BULLE Suuueldfainjeu 193emuriols 1oy santunirodd( Jo JUSWISSASSY | umo. sSurpying Sw 41 SSUIDIING UMO] -5]00UD:
S 1 L MR G PpUE S[003 19139q <- [BUIIXD PUE! (@) .mmm._oum s|1ed 19021pug/puod a8a[j0) fl i S[00YDS £, AL PSR
[euIa)Ul - uonEdIUNWWOod aA0Idur] @ @ Y817 01123[q 2A0I
USY pue aseypang +
© Ll SurzisyySry - s310A[N) yoo1g ToALag 4 AT 00S) @PIM UMO, @ SHRAI)
(H) s319A[ND + uoneAs|d - rejdod pue 017
(W) Suiaed 1oy Surpuny (Lod ssew)
0 H (W) 4812y Yureq aseaoun @) .. q ST T SPIM UMO, (x1w py pasueyd ARuaday) speoy
PINOY "SLIDA[ND Weaq}s umop Aq pasned Suipooyj aay ssejy *(H) uoneaaa 1“5 87T
walshs $9291d 21013033 [BINLID ABAJ[F Apoq’
o/s H uoneys dumng aay £10( Je 10jeI9UD wouy s Areypues Suppauucosip o0 .. @ 3108 />11109[ 10§ Jooxd pool A umoy, ARG suoneis dung
[eanypnasegjuy
S10A [diysidumQ| uoneso saanjeaq
BuloSug Suo JoyS |[T-W-H 3 3
7 it A 1
SpIezey [eIseo) ysnoaq SULIO)S 919495 uIpoory pBusns = § AIQEPUNA = &
auir], ALiorg (8uro3uQ pue) wa) 3uoT 10 110YS 9Y) 1940 uonde 1oy AoLd T-W-H




[013U02 85008
UEdd0 9y} 03 J93em FunI9S 10j WAISAS LIDAIND
1 H ® wWaISAS Wep 9y 9Jen[ed ol S/A umoy, APIM UMO], eaIy puod [[IN
() PuOd [[1IN d3paip
Bale snojatad aseasour
T T 14BN0Ip Woly pIeydIo yoead 199301d peo Ka[[ea osiel S/A umoy, SPIM UMO, €31y 101959y o[[IAWBUIN]
uoneur punodiapun - S[0.U0I UOISOID
a W 98e103s punoadiepun S/A umoy, APIM UMO, Saed 98.1099-uyo
a8e103s pooy asodand-pnuw
)/ [P Vi umo, (191104 +3URID) J9ATY SI9AUR,
o/s H (@) [} @ (ueusuriad) [0.7U0D UOISOID S/A L I HOd+ g it a
G - S119A[N9 JO USISAPaI 1aPISU0D ” — B e p—
UoIS0Id pue pooyy Juasa.ld 03 asueuajurews Suroguo .
® 7 911J JO 9SEI UJ SS9IIE AINSUD . S/A umoy, aPIM UMO, 9ABID [BQDT 9510 UMO],
pawiwLy saa.1) deay|/aoueuajurew [erouad .
[elouwuodiauyg
SaSSaUISN( [BINLID JO ISI[ dUYIP
o/s W wonejuewoldu ueid AousSious S/A ajeALld ApIM UMO], ssaulsng [eanL)
0 H safen3uef ajdnnw ur uonedsynou AHusdiows . A ApIM UMO, upjeads ysidug-uoy|
G - $103eUIP.100) pajeudisap A e e
saojerauad dnypeq
SIojelouoag dnspeq
© Ll uoisiAtadns pue spaau [earpaur ) A FPIM UMoL, (s1421-0) oK
Spaau [ed1pawt
0 H uoneyiodsuen CX) A ApIM UM, (parqesta/Apapid) uonendod st 1y
suonels Sururrem /3uijood
suonels SujuLiem/3uijood
0 H ST A apIM UMO, WOdU[-MOT
SUOISSIS UONEINPD
suondo uoneyrodsuery
[e191008
e e s TOETS
o/s H anamdmba anasar renonmne 1anison ‘s8mmima fMas anand ssassy o ® S/A umol) PIM UMOL (939 ‘0t 93110d) SUOREI0T A134es MIqNd
wasAs mopppeq
[0} H SawoY Mau 10j suonemsal S/A umoy,| (a8emag pue 1a1ep)) suonels duing
Jamod pue aampnseyur jo uondajord
0 1 .:oDu@%E\SuEDE wdew uo sfempeo. auoud pooyj 995, A| 91818 + umo | OPIM UMO], sagplig [0
o] Wi (spaezey [[e ss0.0€) AB19U S[qEMAURY y Mo 5 o190
0 H LWL @ .ﬂ:mNms [[B SSO.IDE) SaNI[108] [E1I1ID 10j S101esauad dn ypeg S/A L PHY 9H129(d
01 W . (229 ‘uone1adap ‘s11aAn)) a3ueyd W] 10J JUN0IIE 0] SKeMPROY USISapay A| 9381S + UMO ]| APIM UMO, sKempeoy auo.1d -poofy
0 H wasAs mopppeq . .bng:m J91eM 19130 03 Sundauuo) | armponnseyup Suidy aonpay waIsAS mo[j yoeg S/A umo], APIM UMO, AT e ) At LMMW,M
. . [eanynaseqjuj
s10A  Hiysioumg[ uopesoq | sa.anjeay
8uro8ug SuoT woyS |[T-W-H s
Sp.aezey [e1Se0) ysnoaq SULI0}S 9.19A8S Suipooyy Whusng = § Aujiqeasuma =%
ELTTAR ISTRTIREY (8uro3uQ pue) wia) U0 10 110YS 3y 1940 uonde 10y Aroud T-W-H|




a W _.Avuwuo\_n 95e.10)5 10j UOL SSISSY ‘SUONBI0)SAI PUBIAN] S/A AeALId APIM UMO,| SPUERaA|
“Aoxdu] . 6 PIT
/s I MaU 10J 23] ‘([T 10 S10] Mau/Sunsixa Jyonay Omzo_um?mwm ‘arg maudopy A aeALld 14 95 nodpuy sealy snoratadui]
Fpurent “‘Koedes agetols a Z1oM
“ dp) Ajdd
1/s/0 H 9SBa.I0U] ‘S30IN0S MAN S/A! TS| e (19ary yomsdy) Ajddns 1a3ep
‘[eAd SunsIxa ureyure
1/570 H (O#uqes ‘wonsaoad sjueg KqIeau s}I8A[ND uenuIel S/A] umoy, 15 10ARy SYIe JUOIJIATY
1/s/0 W 2u(_ydojaaap asodnd [enq 92eds uado 1oy santado.d aseya.nd ‘UOnEZIIN dSEaIdU] S| @1eALd/umoy, OPIM UMO | aoeds uadQ
1/s/0 H 9zI[1qe3s ‘uonoaload yueg UONEI0ISaT PUB[A ‘@8pau( ‘sjuswaAoidu L8ANY S/A! umoy, OPIM UMO], $300.1g /SI9ARY
[el2wuoIIAuY
S1o3ues a1e1g/a)BALL, 3pIM UMO, sawoy dnou
1 1 Bur[o00 ‘ssasse 22.1n0s 1omod aANBUIN[Y A| a1e3s/oeAnid B g H 2
/S/i EEEMI PO AL uonejuswapas upnpay ‘Aoeded xely ‘1eafd deay] ‘S19A[NI/SI9ANO ULRIULE BALIJ/UMO, S S9NIUNWWOY) JUOIJIIAT,
R E ueao ‘Suidpaap ‘uonovoad yueg 5 P ALY Lt MR TR Ay Entaeel i aseq /1104 2 R
1/s H sFyopul 231015 9IYaA 2ZIULIDPOJN ‘Sopeaddn Aioe S umog], adaq 310 d1qngd
&
Jomas /yur Sunsixa 3Jonal .
1 W /3503 Mot g 28N (uerd uSisaq) s1o1ays S jeALId OPIM UMO], s810 Aunwwo) /paseg-yire]
annbay ‘asnal e
S H S umo, 1da@ £9yeS 2119ng
U seate AqIeau ur ‘sjuswanordu ageurel 9eALL BPIM UMO, uonendogd A[19]
/s W/H Sur[00o ‘ssase a0.m0s somod dAnEUIN[Y q. 1Qr1°sy 1 1e1q A JeALd PIM | nendod Alaprg
[e121908
e BAOWIA. /] ZIWIXEUI ‘SANSSI POO[J 9INPA. 0} SUOLBAI[D SSISE UMo, s10qq! “OJul I9]EMD)SE,
£ VW Su1j00 ‘sS9SE 92.1M0S Tamod SANEUISY I 1/1 oz L PXOIEE CRI e € S]] S/A| il 10qq1L JUI 127EMIISBA
ssase J10dsuen/Moeded 193pys
i W e ey e B ot o nUmmm\_m wajqo.d ur sornespAy/Juswissase afeurelq A|VHa pad / aeas. Jouepy Aa1da,| Suisnoy AL1apg
\A1iqels Aiddns (o8e101s 191EM)|
S H S umoy,
OZH 107 10149521 91EAI) 21nIN) UOID[PPI UI PUE[00.g UOSIDWH
S)uars BulSeuEw Jo o[qedEs - -
1 H 2q 017 m:&:m@n:mm ‘98e103s/90edS 901J0 10JEITR JUSWASE] UESY ‘BIIE UONEIO[DY SSASY S/A umoL zouidug Mda/ Bpig uewaBeuE “toug
j0o1g aueI)
1/s S/W O Cpnis “01pAy apim-umoy, ‘s5001g Ul SUONEI0ISAI PUBNIM PUO [[IIN 98PaIq A umoy, “{001g JoAeag ojuy a8eurelq
0o ‘Y puod [IIN
a8e101s/a0eds 221J0| 3 A B umo 811 19 /suSnoLm
1/s H Y egpma s 00 O ok 21035/00BdS 921j0 10JL9.1E JUIWISE (UERY ‘BOIE UOHEIO[IY SSISY S/A 1L W8T [d/sy; a1
[eanpnaseqjuy
S0 A T_EEQESQ uoned’oq saanjea,
Suto8ug Suoq uoyS |[T-W-H . .
Sp.aezey [e1seo; J9IB3 A\ QWX no. UIpoo
P H [e3se0) [eapm 1xq Rt a 1pooj ySuens = § Anjiqessump = §
XA A Kriorig (8uro3ugQ pue) wra) Suo .10 110YS 313 190 uone 1oy Arrotd T-W-H




suondo 11 Al @eALId/umo], ardnp O o) B
Al @1eg/umof)| amuszna_>=m ‘[e39100S ‘W[eaH) ASHS|
(e1epdn/uondo
0 W A103e3a1) uopdm01d J9gNg Jo AWSIIOND UONBAIISUOD JJOUNI UOIIBIND?)| Al umo, ardnmp Q:.w:d 1918\ /U0ND)01]) SIDATRY
uonear D 91B) UME[ ‘SJUBPISA [EIO] JO UONBINPD o S (G ) e T
0 1 Kdousnba.y Woo[q 9.1nINJ 10§ S[GE[EIS JUIWILAL) DUOZO JUSLIND ST 4 L EEUA 16 9€s1V) picd UIRIPPIN
s/0 1 AT I Y - A Gl TR e A SieAtld 1oAY BUEL) aup 1 nuniradne fmmmo mn /quas )
suondo ajqemaua. 21e81saAul ‘SafURIYYe d40.d 0, ardnn (But00)
0 H o 19 U2 2ESHSIAUL 'SRIUDI dwi A umol/ 1anmn pue Suneay) syuswissasy Aouaioyyq A81aug
SWLIO)S 9.9A3S dI0W 10) uﬂmeMN=NE UOISO0.19 UONINIISU0D djen[eay e \ ) STy Hm o GBS v B30
© I UOIS0.I JO JUDWISSISSE 19ALI ‘suonengal pue smejdg S| nEp L et o) EERRI ORI e Bkl
[eldwuo.IIAug
0 _ [
sue[d yoeaino ‘uonedIUNWWOd ‘ssaupatedaad yafeay orqn 9PIM UMO, (@) EEEE
0 n 144 g nedt P reaya1qnd A v PIM L M3N ‘01Is1eaH ‘S01Nbsojy) sanss| Y[y
Apns [e21L103STH
© I suerd wue) 8uo @17 Juswssasse/Apnis [ea130[0IpAH s/A umoL @ HHed ROIpUE
0 T _ ue[d yoeaino ‘uonediunwwiod ‘ssauateme ‘Juiuueld - SuiuurSog 1ealn Al Q)eALld adnn are) e
0 i 100495 S[PPIW PUOWYIY UOI[OH - BPISIDARY S/A[ @eALd /umo, adnpN o S[00YIS|
SUONEdIUNWWO)/SH 199135 91y
0 H 0] uonendeaa ‘ramod dnspeg suerd umo) ojur AL, A Jeatd 21dnmp Q SUISIOH|/uopE[ndod Jojuas
[e191008
© Ll \L10 11 21n< 2vp o 3 fepf 10 uafiama wam Al Siealid/umol Sz PII0ED MO [SUEI) (O EUIE
SWED 194899 AeIS/UMO, U0NIISINU /19
0 W Apms [ea130[01pAYy pue suejd UOIIENILAY PUE JUSIWSSISSE| A IS/ umoL, oo " WIS6 /1 o0
a1 q 95e.10)s punoJdiapun - I Al umog, 1S £1aqr]
1 W uondQ uonedoay S/A umoy, 1S USIH O uone)s oL
Juawoaeuew a3ed puod Iy 0.0.00
o/s H 9113999 10J UOIELIO[A 03 JUIWSSISSE /U0NIN0.d Pooy) [EUONIPPY A umoyq, sydnoaxing LI/A1q ssauisng /23[q
2IMmONOSeuUI L] 9A0 AUAU
(s12m0, SH ‘SH 98pLiqyany) (4319u9
S H ajeo1rdnp) ‘921n0s 1omod uonedIUNWWOY) N umoyq, IS Ysy uone)s 9210
00ge0q an
[eanpnaseqjuy
S0 A T_EEQESO_ uoned’o0| S3.1nea |
Suto8ug Suoq uoyS |[T-W-H s 3
Sp.ezey [BISEO! I9U1BI A\ SWAIXF PUB SULIO]S D.I9AS! no. UIPOO
P. H [e3se0) qream X4 p 1S S| Y a 1pooj pSusng =§ Apqeseump =
ELiAN Liong (8uro8uQ pue) w.re) 8uoT 10 110YS 9y 1940 uonde 10y Arod T-W-H




0 W )1 pUE S30)MNDSOW 10J (DE2.N0 A SPIA UMO], SaSBASI(] 9UINOg 10109 )
0 1 [1e: [re1 pue Suiues(d 319An) puod a3s[0) A [renyiey (S[teay, rey) siaaeag|
T
1 I I . @ @ 00} SUNSIXo A[pUBY 0 UISE] UOIIUDIAL/UOIUDIAP YIed Suleld A/S ardnmpy pde yadn ‘SnIALL LOnEa A Sere
p1sAN[IGISEa] UONIBI0X «
o//1 W 28.ns au1a103s SUIAIT /[[emeas A/S wodsianueq (1earqey ‘Surpooyy) 110dsiane(
A E— (saa1saypy sIawA[od [HL] pue auazuel])
. SaNI[IE,] [eLISNPU] pue 95eI01S [ony
0/1 H QOUBUDIUIRIA/[01U0D UOISOId ‘DINjonIiseljul uaald yaim uonezijiqels yueg A umo, 004g Ysi IS0
[ ]

[el2UIUOIIAUY

(e191dwos j0u ‘ssasgoad ur) ueid S19100 /51010,
1 Juawadeuew AuaSIowa 191[ays [eUONIPPE] S/A 1210W/S[210H

Jua49.d 03 MO ‘SPOO[J 31 DI0YA (3104 . K
1 ST /S R T O] Jua4.d 0] MOH ‘SPOOJ 31 DIDYAN (1104 SIDAUR(] Ul Apmys A[Iqiseay SuIpooy] ssauisng
(eouenquuy ‘a1
1 umoL ‘2104 [2UU0s.194 dsuodsay Aouadrowy|
(ueSoH yaim Jusweaide aaey Aua.lind) . (123ua) qeyay
0/1 " qeyay pue ue3ol asnoy o3 133[ays [BUONIpPpE G EDEEH) apms reatd pue s[eydsoy) 193ua) [euoiday uesoy
[00Y9S YIS JE 123[3YS d
0/1 W (19379ys AouaBraws) [ooyds Y31y 3e sdnypeq L111eq pue spued .aejos S/A SleRmA (5100425) URpII)
. @uiar pasissy Jea 10J]
0 H (paumo a1e3s) Sursnoy Jo1uas je sdnyeq A1a11eq pue sjpued 1ejos suonesoj Jo isij Al1appe Sutde uo [pPnoy A| @eALd ‘Umo], adnmpy T BT RS SR SO
191008
ugis|

0/1 H uoRnes 10 wep 3¢ suopeoaid Aroges/sdurgres .:om [I1Al 3B 1I9A[ND pue wep mopeaw) dredas pue Juawssase weq A umoy], adnm sayI( pue sweq
0 H [rejurel pajoaloid ayepdn me[Ag /a1ning je SUR{00] JUSUISSISY LIDA[ND) A umoy, BPIM UMO], : SUIDA[ND

A1oneq pue somod /. umo, SUONEISqNG PUE SISULIOJSURL
© 1 Ie[0S - SI2UONIPUOIIIE S i BIRER IS E

21edniu 01 s101eIauagd
0/1 1 Apms yoedwr Surpooyy uonualay 98el03s punossiapun A| @eALdUMO], (R S e Suipooyq aay s10qqi,
JUOLIAIBM |
0 H (j013u0d pue 3uriojruoly)(uonedIUNWWOd O1ped) sanLioLd a.1e JL1II3[8 pue A19Jes J1[qnd "2ININNSLy Ul UOL sso1oe sdnyoeq A1911eq puE SalouBpUNpAL Ul p[ng ... S/A umo], aidnmnpy SUOIEIUNWIWO))|
W a1eIs :
0/1 suones ) Addng
-sdung suonels dwnd Je Jomod Juepunpau| ‘UoIB[PPI ‘SI9AUE( - T [[PM . p . S/A umoy, adnmpy ’

S i S ey st aneiig| U s Bu1pooy Jo uonuaraid o) Apms (ButoBuo) suomaadsur Buiur ‘siamas Fuial e s <SS Gl

[eanynaseqjuj
s10A  Hiysioumg[ uopesoq | sa.anjeay

8uro8ug SuoT woyS |[T-W-H d 3 3
Sp.Jezey [eISeo; sdwa [, sWa.1X3 PUR SULIOS 9.19A! no.x UIpoo)

P H [e1se0) ik, X4 P! 1S S Y a 1Poo[ pSusng =§ Aiqessump = |
SuiLlL [Aarrotid (Buro8ug pue) uria) Uo7 .10 110YS 31} 1940 Uonde 10j Arotd T-W-H




SUMMARY OF FINDINGS

APPENDIX C

Participant Risk Matrices and Annotated Hazard Maps

westonandsampson.com Weston @ Sompsoﬁ



swaishs NN @

J : Sz%uﬁ!&s Awgnad 3 e
< aw - 5AANUSA4 WV L ." Wokld SUONNG? '$(NO AN
— %ﬂaﬁwﬁ«mﬂw NouHWVYAA thﬁ._.ﬂrwﬁ oéwﬂg = 2141% (N1 NYWOU Sy xasea SV
“sd
O | 7 a2t S| ane| Wi SANWLLEM
Q 7 53 A NOUWNGZ NGNS M0 [apurad =2 W4 —aa2084
2 i .»;aaﬂ.z«%ma.ﬁﬂ: PNES FAN) A WAVYSLLNNANE 'MYAL YA 20084 “2ANYae saMNag
» - A 3qQiMn SANN 232M04 2daN
Q| W ggioas ammazoni pianseaaion @) AESAET Sl
el T S
O ; Al ™M u«lg A Man 0S AW
- diIng
9 | H A SIN ity | A0gWH S, AANNNA
H NAAS + I:c_oncgf _ ST— 4% IE04+
Q %%ﬁc PO S e i /A R RYEN AR AN3D
Ut W) s [erdwuoIIAus
) T SATTENTNS S INGHAANY - Da5ad] :
Al Cmmilens s S ot S ey A /| gl A0 430N
Q H gx,ﬁr&zﬂ‘ﬁsf. 5 / mordye. 172NQ5AY ISNAISH foawmwmmam
W3 6NN QIavin 2NANG ~A03|SFA0IAD Noud My,
Q|| W e e e A ML SiN3disTd ANVsIg
1ay AN 3ql
Qe o] LB e, A e sty I D %] [N | Shah | Al N22dWHo+ SiN3dals
t = 007/ HNLNEH “a0d L
O [ Wihssresticd mone e dmemy $/N | WA | T e e i
S NQUWUS g@‘ﬂﬂsg&‘ogdﬂ 30 VA
3Noa 40 N [e191008
MATZAAT WAN N 3/ ARTA0aWNo)| S0 S
BNWS F3dL 90l Nl AAM Iy ARISYAA N DD
00 ﬂ TONNAIOY NAaa " _ Al . ﬂio.z NMaL ..wwz: 29%.@%
18 ] 1Ty
rFana [ABV3eaa NBBag A MWNO\W 2y | V3V Ldos rﬁgmzrﬂpﬂ_gﬁmumma
[=2] QHS | .
) 7 T 25K oo ﬂwxﬁﬁoﬁ% 3NOUNN0S B) (N WIWrgad \> .w.—ﬂk_war aomw_.vwr 8 MYMNYES BIaNT S3404
.@W%_ H ¥ N3 :
MRS e —n A0M.| damis {Jo0dd WIAN M3V HNIM Mo
Q W [3ninene ausoais | k*mJ_w.wuzﬁ,_.ﬂ,wma P F 3 204 A J,Jm...?_ Saana |SAOOHABHOIZN “WILNIAIS TS
o 14102 o B ALYAVAd [TNAUL N ANV SI0dg) AvaAN
H L NOQL | ol avo
i SAVod AWNEB b \ A m.rm__‘_.w 2912’ 82! ANY S0k’ 82| SRYM 2
[ednmonsequy
Swosup | _ Sadyay 40 A [diyszsumg| uonesoq | saanjeay
— < H
suot g | 1M Sl Ao TNEMUS | Nigoary ——
oL p8usng =S Anpiqesoum = §
ouny | ftord NO7 ANE (Buro8up pue) ure) SuoT 10 110YS aY3 J9A0 Uonde 10j ALoud T-W-H
(010 ‘anem 3eay ‘asul [an3) eas qySnoup ‘@3enbyiiea ‘sauediiIny ‘auiP|IM ‘SPooj} ‘Opeutos) spaezey fonid dog,
810°3uIp[INgEoULI[ISOYATUNTO) MMM ﬁxwv »ﬁ XLIJE\ YSTY SuIp[Ing 90us[Isay AJunwwo)

—T NGy

/
/



v, veuw savs Y (/:,.n X2 hu\w\\Nk,m\v\,\\\M
Q Ji ; i 7&%7% - Wy S U\\m G HINN
) Iy ST b))
Q \.\ oy emb> = HUZY \ e NS
) -0 " ) ] o
,\J \\\ it NMWMMM\MMM\%QMK\% St conand, oo o) %{%QMWWA&Q»M&QR‘ \_ %zz ;\ giﬁ\\ — \\\\N\\“ pUt .‘\N\
g \% q . ) il St dthA7T
[eloWuoIIAUg
ﬂ AN\ ag )+ Jag) o)y S,
. - " S am—— A A S A )Y, w\
O w ,Tm:\ ¢ %\ﬁ\\ bV Aing éiwv\{& \\.N\\A.\ / ity IUS N 74
c | # I A N i et
,,\ : \Q. S wwyr 2l sty u\\H) S 20y =
> W oAb, M\R k K&wﬁ&w\\\ oot Ru? 4 N W M“\%\;\:\MM\\\AMMNN\W \ A
2 o o) o 7 es “ang) IMES

[e19190S

?\\.&M?\\ \?ﬂt; fi&“ B\ v xm

+ S A

< Y
3 / oo 9179 Tty E : / AT X
/ Z ) 2 Sl A Tkt o el 4N s/ g9l / 47 vt
\\\ ~ Sy = , " a b))V
/ / Pty vanomand ) 5979 : 2l aoin 2= 7 05T sbd29 217"
7 *V\ ) > f )
, ) - /) / G ~ WU y y ; 3
g fyolenr o)~ s sl A GGt i sl ey, s\ V& Jw Q\‘
AL S A 5 el ot 60 P s . \\w\\\x\k\t\\ Y fprril Yo O

N [ o ;
7 e A o .\5&;\@7&\\\.1\. ﬂ*\\\ts&\\\Nt \rv\\;\\\w\\ﬂ\\\\\; Y/ QQT Vi Q
/ ST~ AN SGI Spineninil) o . B

s

3] T A HEys 2 / 2
\ / ‘.w&xsiﬁ&\\\\&;mmr 7 Jo 204 \Nw\\wv\q.m W YIAT M&a&“&wﬁiv N B Y /2, N.\\ " ypuin? a4 e
[einpniseyuj
S0 A |diysisump| uonesot | SaaNyed,|

Buro8ug _ _
SuoT yoys| 1 W-H &%Nﬁ&
- \q%o“ \\L‘Mb_ﬁmﬁ Ngm “ % @4\%3“ 8uans =§ Aifiqessump = A

(8ur08uQ pue) ure) SuoT 10 110YS 9y} 1840 uonde 10y ALoLdT-W-H

swi | KoLy QW

("013 ‘anem jeay ‘asu [ans] eas ySnoup ‘@jenbyies ‘sauedLLINY ‘DUlP|IM ‘SPOOJ} ‘Opeuloy) spaezey Aaorid dog,

W\
]

S10"3urpmgoeouaifisayJrunwwon mmm ) uﬁ XL }STY SUIp[Ing 3dUdI[ISay AJunwuwio)

<HF




/_u/;mv M

\2@ v :\ 2por ,Ax o 2N e sweas  — N0
),
DPUARGT ) %?v,mz T h\\ Qm
| i LT e | | = 0 AWy - A7) Ploeir)
. o 01) A S Dy eI RE
= [TPPas Fms e 7o) T | UOPR20vye vag =i SATTY QfQ 2 *
ﬂ " << e 1 m \ A o A_ D P I Yot f/LJC/;/ZSy \* @W ﬂ N\@ =
= ;1 s )wﬂ;wﬁwéév!\ WM%EA \MJ\, W vopiaat Mt s EN:ﬁ \/ BS& , I*
g e s il s e 2 Sagx] e
J 1 sugap | wae ™ oy f:,isw v \\m\,\m.ﬂ)\w«/%mi /Awwumw“s&/p/ > — P .é W
AR
- \ e osoral” .Isa s \g@w&\\ —ari
7 iR WG % et | F| opg | Fm-mey) Lo
PSSV EFS V7 TN\ Sa—=P3T
) R - % v ¥\ D 2w KRHU.T. Jt‘sn
O I o) kv .,:M,vu 2o N g 5 - At GEaSSY /u/.w} 4;7 N./ _;J ;/ u,,g \/ rU.&.F — w
o/ i P jran [ S5 puill e ety | SR | k ﬁ\ MS&W
Hvpza o Capripw| — o Ao oo i S son )| -

SN PR s o B)OWUO.IIAU
o2 ogme e, - S :,,},1:2( Sy Py ) I laug

] AR 7 U o MOV - MY,
Y H o e, ’*g N, 358 ~ #H 2 /

Dy sxnona oog is
|1 — S | s | . A ey e |
) SAS) VD) M N PNERNED) f =] > L sOer.:b 0 \ B Xm
MO S o — ¥ > sl
T e o] st Vet T o0 ey, sy - r- B Wi

/ﬂ%ﬁ / m»¢.~$m 4 ﬁf\b%@ 3

M| V=MV >

TR | R - ey r/
\( = LLH R o e Q; ﬁk S0V (fb, C 9 j m
=~ ST < SSOVI™ oav B Q@ &
oll # hall T e T — | P WO |5 8
i S
T o e e T - L ST oy
| jaliee it erre P I [ _s._uw P HENGN
s - W
h: % L A2 s ( ;
SERTev et e — %x T ML VAT E<ag) e hCla
3 DIV 2 A3 ErvaEa p w
A S A VO | gy 7 s < EIOUT)
UT™ M RN ARV 1 < > { &
— - —AOIXDN T v GoRL- SAUDD Ty I SASIRN, S0 PUg oy &u?lSSo_ RS WUF». R DI m
Q\w ﬁ el > Tl ol i Mt | e zw Mcni s VRN wmoy e 2 ¢\ ~
- i Db E T e P =y R m!«: VD) _J®
S / m , Ao oy ) o 0_ v
B S -y nU,\A\:\\//LiNMA o o q/éuﬂ,sl wntz.mj Sy <3 boe.\vm.ﬁ -\m.

FOET il S e +0S: s ,&( \ 2 )
Y T - v @ N
(RO ) ? m/n PAN) RIQ Ny ~ Wycsliwo_ ;wﬁxwm SU

o /|

Morav -\ /srfxii RO L v m 190 <y X 77 5

© ff (W) PR 0oy i R FGERBES G lomsé opitn-uom)| Q. 2 i
‘ PSS YT, oy et D ot e | L o

—~ S e T S R e ) ST VPO oon . 7 Y S so 0/))5
5 - 7 A e il Irers |2 o421 Yoo I\G.J\m
) b T b o s e SR i s L N FLopHE g

h i@m. J [eamponasequj

- PSR m diysioumo| uonesoy ] saanjeay
Burodug _ @i NSX\&N SHoA _ = ~
3uo7 woyg | 1 W-H N \En\.eﬂl ¢ N P S_H_ J
/s*Qéow Sy nwn q3uans =S Ajiqelsuma = 7|
QuILL Ariong m (8uro8uQ pue) urey SuoT 10 110YS Y3 1240 UonOE 10§ L110Ld - N-H

("210 ‘anem 1eay ‘asu [an3] eaS ‘WySnoup ‘@3enbynies ‘sauedlLINy ‘D11p|Im ‘spooyy ‘opeulo)) spaezey ALiorid dog,

W

Vo

810°3uIp[IgaouSI[ISaYAIIUNWWO) MMM ) wﬁ XLIB]A }STY SUIp[INg IUSI[ISIY AHUNWWO)




LDPO 6 Jatom b e %,\.
i il STy Iy Pugy WA
L4 L, iasca;%&m&w? ‘v hoyoh 2302 | {10 0ahg MOMSsT) 2\ \NMIVUL)
1] W b 1 T g %_f IA gy Yop- WU, e
i 2 fi?wﬁ”&ﬁ gr%wwv [A (ISBIQ+7U0KD) JINH SAAUDQ
NV >
it ) e, DO R T YA 000, 430
i1 I R ot sty s bt gt | {IP] TR 20 2oL
[EI9WUOIIAUY
ofg| W s3smusca vl s shauze ] BIA] ownid || SXSUNG (DD
§ A 1Po0nbliol S W VoL \nuduowss Gl / fﬁggw (Z;GCV -l
0 3t Joprn000 waroubnee | g A \ lowzeow, fpaus - Yoy,
21 4 A \ (he1-0) wiroh
N
o _ ) || O oupndd 80 49
0 H = A iR WO - D)

_ [e191005
aS | W <7 ] e 5 WoWD0| Wogos Jand
ol W i UL (ovmz. v Lol dwnd

61 1 S T S7opHA 00|
o ¥ = — iy o |A QQMMP Db U
(21> valvaplonn v ’
Omn W o 1 wrooso o Tons doarpad | | N[ 190 o vl SoMpooa 7u2d- P00\ 3
# + it %ﬁs wuothg opnog| §IA | oL [TRIM-um NddQ NPV EeEEEEs
[eInNIISeu]
wwmow_ww —_— WQG\NE €C s Jo A [diyssoump] uonesot | saImea]
surL Ayopd /,Dwoo\,v VV fu (8uro8ugQ pue) w.1a) Uo7 10 1I0YS 9y} WWM@MMNM—M% Mﬂhﬂ_wmﬂwﬂu.w
_ o WA 51 [973] €35 4ySnoJp ‘@jenbynies ‘sauediny ‘a1p|im ‘spooyy ‘opeuso) spaezey Ariorid doy,
Long SRWR S S @wv TR xunep ysry Burppmg soudypIsay AunuImo)
) I I .




~aiatad/ .
i ol et v S/ | sty | oL spuolt-am /ooy
w  Jomes. b 6 LY/ hiuy Sy  Sonsedul
i Now.wm.sgam..hw.ﬁﬂm e — uniebu/az) oy ydopy i %“_“W / AS #9713 - I
g i VoA |7 Jam/ el g .
VsiP H Wy o Ay 5/ /veay | © | 29 YomsdT) G, R
(9} = mo, © VM SN
Vsl H R R ST 5/A atd.aa 6L 1S oy sYIQ tUeINy
SO | W J n0 o wh m smymiel | S /oy | apim-wmg, wds WO
s \ Q H ) Wv{f_..:l.w. *Fsﬁ 5/ Nmo) | opim-umg) suetg /) SHAl 2
[e1ewuoIIAUg
EC o)
T i ks AR e it sougf  daag
S ﬂ!ﬂ S0 D I Pl
\w\o H !cs(wﬁ vl WN.ML d :£e|l‘.3 n..uhﬂnw.«fn&u‘ﬂ.ﬂ N g/ vooL| sun ) my SPHIUOWND) +U2 .@
s H = Seopu; Wwa_ oA S wmoy un\a spem 0&&3&
“Fayusevou) Sevwldn hp i ¢
; . Uy | ePim-umg S0  Fuumwwes/peseq- Y
il o ey sl b o] | ¥ | PP | SRR ROA TR
il 5| uma w0 YS90
g e y ‘- . @/ 1o
il 1 sty st ool |7 sy g " I9 %P
)i [e181008
p— T :
T ad basoog %utst: r.! - K. s/n \umoj et JuT \ew.*k_:ﬁwé
, .g.\ru"} Yia v G
Bl P T B e e A VR [N e
il P s | Ve [ oy o o Koo s
B 5/ | ~ume ‘e §
B I .\j n&.-.— 2 %o Jlsoﬁﬁ *.J \ .\\I z g \(CQ\ ﬁ_ﬁ Apdoruvyyy “ou)
Wy w0
(s H/w ... .. R A | UMOL | ey o “yuT 2Geura()
e e SR e B AL
% .
£iid 18 mTEm R | v s |
N [eInnOaseyuy
SwoSug || _ . Swefs VNS sho A [diysioump| uonesoq | saaneay
Suoq oys| 1 W-H . W) mC
) y8uans = § AIjiqeraump = 4
awl), | AuoLd SpYzgy  |%S99), shwa w3 #Mr(] P (8uro8up pue) urs) SuoT 10 110YS oY) J9A0 uonde 10§ K1oLd T-W-H|
(210 ‘@nem jeay ‘asid |9A3] BaS ‘QySnodp ‘@jenbyiies ‘sauediiiny ‘aiyp|im ‘spoojy ‘opeusol) spaezeH Ariord dog,
810" 8urp[IngeouaI{ISayAIunwwor) mmm «..@p uﬁ XLOEA }STY SUIp[Ins 92USI[ISa: Ayunuuwio)
= P L




| AN
% Sovoudd a1 x Pla frvengy, 0t Azl
2N VAW AN
ya Vaae b - \/ N*Nw\lg.h , h . ..mlkw\vowa/ﬁ\\ddxvisv g@&ﬁm
TR/ ™VVUIP ATVTT)3 [ AZBESIN) T30, VT 79SNO P~y
O y\ : L,\Wv.,\wuthn\«vm«w. d > (R (VO Qa.w < N ~ ~moL ‘af:z DM.VS;MWMW‘)A&% W&N>/Mr\
VP VWYYW D 30V VW 1 [SZ7v2qTSs3d "7 FO0 OTy I <o e
A.v 7 e ok ] e A ey, (@O (o org awery) i
JAMNY IWI3 ) Inxaad
MNU 7 Dvretnd IV VIV - ON <N Uy IR X A | 2vadd Nluwpmo (AN [ ISV ) e
—qIVH U AT TWRo Y F oA
O \/\ SOPUSY GRS N B sl A NMOL|  araumy [T2VSSSSY ON 2191443 A n3aNA
brvr el 2, PO LYy dgMe) ALVaWA FwArd S22M
& W | voreos o Y Femts R o atnerbat g | | 2] TTrma] @ B i St il
[eldwuoIIAUY
X g X l' TIRER, A0SO Yov>
O y\ Hova 2 309 V0 wyp 1o  cVAavd 734 HLWIH 9 VINg A Y| g B zvﬂ,&@IJ = i
VNS PAT Sdie) I S PEBNYZR]
Q ad VNG W2 DVOT- LT ( 12 WssosSy [ Tnb._.ﬁ T DAWE AN | ] ? Nenad ' 2 , 2
N S53¥0
O 7 MO VRYYNOS Sty (achicna ~ !.R.fimk..»us\ N [RWd | Adunny i
ATTFR I 1AATA §0VY way NAaloy E e
Q 7 >* Sarsaamy > m\> ._Nz.w.ﬂo._. 9&@5‘ ST
CrtEP2ncR IS I ST HOL ] med dr g Z3r9ue PIEX AYI5N0 Yo(UA 11 20\
O T ¥ s ovrd Amor oy 3| | A | WA | 3dul .1\ <t NaS
A A [e19100S
= [TATINCT VN TANY STTM @ NIKayg AYAYS 22999 NHOC— l
\©) _l\d S0 L1 2 WM AL LR TSvY 4 LvDHenOA A>0V3AY33AN3 A03H? X s [ NMaL i w?.swo%- N~ hahicad i
ST 2V IY EP
O W Bape V2 19079L hH _» £Ng1d | Va2 vAD + VI SSPSS Y X A [ oL WurISIANI G6 \ b
. - INIUS I qx:rzza- a+ A NMMOL LS ALaagi
VolUCe VOO Mol | - /XQ [
7 | Wg i, Y =[GA |~ | s Lvie Tag
LYz AN TU W
Q\@. H 227D VO MPLVIOTAZ QL LVSWSSISSY [ (VOB Lopd <oqnd ' YovwarQy | | A /NMOL ._r\'qm Ll \ M SSENSG [ om3
gﬂlvlwmmdmwwﬂ w DnIrngLs W2aN/ LI /0
G 7 ¥
,w I (A2 21y i) 32 eog W.!:\.An‘ rove o, < NMQL IS HeY a33) Na :-«._-m NO_I—OW
N suny VOUTITICI 214 V| reampdnnsetyuy
= ¢~ sho A [diyszoump] uopesoq [+ TITOS saanjeady
ot sioss| TR Slareyy| 2r»ax3
y8uans =§ Alfiqeraump = 4|
QuILL Auiord quﬂv\nﬁw «Smmwﬂxlmﬂ ..—\I Nw 50 “ Q »w 728014& (8u108up pue) wia) SuoT 10 110YS S 1940 uone 10y ALoLd T-W-H|
(012 ‘@neMm 3e3Y ‘DSl [9A9] BIS ‘qySnoup ‘@jenbyiies ‘sauedliiny ‘aayp|im ‘spooyy ‘opeuoy) spaezeq ALioLid dog,
A
810°8uIp[INgEOULI[ISTYANUNWWIO) MMM Q) vﬁ XLIOBA YSTY SUIp[ing 90UI[Isay Ayunuiuio)
R




J N anow oo |/ DI SB0AI0 UINOQ JTYRN
AN \
5 ,@%@% @W@ A 104} |0 (s ) SANTHG
[ A ( \ | M 3 3 ! ; \ ‘
1 _ ofanacag |5 @ | o] SDGGIH0 SIOHIONBIR SN
Orj W D A NS L | cgww_w;@%sg 3J00SROU(
0 SNy IMIRBUSIR ¢ I ‘
w A | 9i0hud et Sy OV 1003 [DUDSOP
oN N TR ISP R T | A\ Um0y ' 70 USH 304
LN UOIYYOZ Mg TS U]
9 ANAAD AN [erowuo.IIAug
| ) —
A e HN S0N/SRI0N
FOONPIOTE TTOA= V) 3T 9)J9N 3 : ;
2 o i e OO RSSO
A T U é@%w@ _‘,.@ﬁ,&,@ __%Q@-‘_m%: AN )
UM LIRSS ) . ST z
onjf W G oot ehsuoorsorn svsn| | [Sor0nud +(3/03I050H) J01Ug) JOuU0DT 0RO}
o BTos Yo e B — WSY
ow A Il RUS FOUDALE) 100Uk g@@ ﬁw,é %ﬁ%w P RHAN0A_NOSS PN oMo QQPC@ [ .%Q,;Q
( UOWOIAGINON § SIRIUS [HU0IPR ¢SUOII00] 39 YN 1 JaPR- 000 Uio THhunoy ; : , QU TN 1IN ¥ -
0 1 802004 HU IO OIS YO 802000 Pehivd) B Siaurd 1DIos N | Grooud jyoy| — OIABIDU (MBI usion ymmy%ﬁwﬁ@)&@ SIS
[e191008
Cmvm S Iﬁ:_,_\_r; T :,@q Lj\dg =
on f ) ,n%wj%@%%@ . DR USRS wop| | umay | dldninw 010 v AN
T TOT TEI0IT 0F 0N
0 H &m@m@%%w%ww%ﬂw A uma) | opamumny \ . SIRONY
O J @@:o_mm&wuowa ,wmw%@;wwmmy@@n@a m\ A mbw.g% T SND! _JQMWM%:'N%WM%MwAn\
M il NIJ ENZLYS) ,, .
ol 1 PhCISORA @wﬁ@%ﬁ FA00IS U ) 1m0) Eyc@t%ue DUINO0)} an S 30001
103N RSAU UOIFD IIUNWWIOY SSOII0[ STDUOPUN PP uy py _ oo
0 H M SRSRICSE  asdnpua NUBHI e W ololiui SUORDDNNw)
-wny 7 7 Ao [ DI ._wa_p_:_%% TSIV = y i
PR e e s | e ) BB ] 6/ aldmou AETSBRO A5y A0 - 01303 diny
[eanjnse.qjuj
SwoSug | _ _ _ Nl 9 3L slio A [diyszoump| uonesoq | sa.Injeay
S0t 2iong| T AT SAAVIIH .Ewooum_ ONIQ 09 .\\, - !
Jd.._.w{.o\u MQ& B ~ _ wdueng=§ Aupqesump =K
SwiL ftond SNJ0LS 9 m (8uro8uQ pue) uL1a) SuoT 10 110yS 9y I9A0 uonae 10j AroudT-IW-H
("010 ‘anem jeay ‘asu [9n3] B3S QySnoJp ‘@jenbyiiea ‘sauediuny ‘aip|im ‘Spooyy ‘opeutol) spaezeq Ariorid dog,
810°3uIp[INgaousI[ISaY A TUNWWOT) MMM .\,.w uﬁ XLIJRI YSTY SuIp[Ing 90uaI[ISay Ayunwuio)

o




k | O UOISOAN

Q310N :31vOS 610Z ¥38N3030

dVIN 3¥N1v34 ANV QdVZVYH

SSANAYYAIYd ALIMIEVHINTNA TVAIDINNN

S113SNHOVSSYIN ‘SY¥3ANVA 40 NMOL

(OV "Hy '3V 'y seuoz)
BUIpooL JO B3UBLD [ENULY %L

10Ke pieze Pool [euoneN VNI
aung/yoesg

Sietd [epiL

sllonBSeY ‘SpUOd ‘S9e]

usien ies

usiey papoop/Bog/ysIen

$001g pUE ‘Swealns ‘SIeAY
skemoiep

(0102) 459 st uoneindod Jo %Gz <

(0402) 81 > st uoeindod Jo %57 <

(0102) @1e1s oy
10 %59 <= 80U PIOYSNOY UEIPBYY

Sl (s3901q SNuad) suope|ndod eiqesauInA
VN
piezey yueoyubls

piezeH UbiH L]

PUET PAIOBIOI/UONEAIZSUOD
o6pug

diusieumo Aq speoiey
aujpdid uoissiwsue] se9
ulamod

yodiy

soInoy uogenoer3
S90IAISS UINOA

suey solem

uopers duind so1em

ey 8Be10lS punoiBiepun
SIanUEQ 29104 SIRIS

uoners duing abemes

|ooyos:

oune 1208/20L0
JoiseuLoqeH Bupuen sedod

sa101 Alddng/poo-y/koeuend

| 3¥N9Id
som
; S0 o
Ald¥3A3g
npuer |
(xauoz) soeds usdo
Bujpooy Jo aduBLD [enully %Z'0

W3vs

T

199118 rc
Peoy usiBleg

o 1dore
L

o®
o

BUIA PoISISSY/OWIOH BUISIIN

*Hed BWIOH SO

=]
BuisnoH swoou| Mo

fean @
n

I1810N/1910H

8180 abin/soluno/siendsoy [

olNsnopiezeH  ©

vopes seo [

ebelen spunoig @ Anseiod w
Jalpys AoueBiowa

‘suoneisqng oua|3 2]

senoed Mda
leH UMOL SsoAUEQ

Juswedeq eojjod SiaAUEQ
Juswyedaq an4 sienueq @

(wooy [04U0D) UIPRI SIEAUEQ
a0 heq

(Buuey UMoL) BULIEY 19 SUEID
iojewain

Aysionun/e6ao0

4 ¢ *x 2 e

($)40M8N L1) UOISING SsauIsng

souenquy @

puabar

Tutane Road

Lu0auIv
AN
ATuanas

sue!
sy
o8 ®

WVHN3IM

Trinity Street

1song wequom

% piensinog

i Sy o

onuq easups

o8
o
peon ®

AQOo8v3d

.,
ey,
Yy,

zousin
Inamsuvaza

=

vopsa sdousia
weiney

oso
onpi0 1"

L
onia1som
AIDSON

an3idsdol

o e

P20 uote1pp,py

NOL3TdaIn




uosduwog (R)uoisem
Q310N :3Tv0S 6102 ¥38W303a Adogvad
W31Vs T
& pieabog iniing?
dVIN 3dN1v3d ANV QHVZVH <
SSANAUVAIY ALMISVHINTNA TVAIDINNN T~ 2
S
‘ /.
SL13ISNHOVSSVIN ‘SYIANVA 40 NMOL S~
| 3¥n9oId
som
b 50 o
5
ATd3A3g
o3 ¥
iz 2 n
HiE A
g, 04,
» s U,
B oo, zousia
oy i swaANa -
i
S
17 peisissy/ewoy Buisiny e
Hed SWOH BlGON
Buisnoy ewoou Moy B
Aean @ Yo
L J BIOWIRIH @ R A
(x auoz) ki = . NOL1L3TAaInw
BUIPooL Jo 80Uy [enul %z 0 £o8dsiedo 0180 WOBI/SOUO/SIENASOH 1 oy 5 i
‘Aanaa z o 2
(OV 'Hy 3y 'y seuoz) PUET PoYBlOI UORRAOSIOD y 3 s 3
Buipaoy Jo souBYD fenuuy % OUS [eusle|y snopieze  © aw %, £ Loons W
4oke] paezeH poojd feuoneN Y4 obpug . uopesses 1 Y
sungryoeeg diysioumo Aq speosey ——— efesg spuncio g husaiey’  m 2
sield jepi suladid uoissiwsuel| Seg ——— 18yeyS AousBiowg
o E
SioNRSRY ‘spuog ‘soxe oupamog - - T RS
usiep e Jodiy somos PR Y
ysiew papoop/Bog/ysien E TN o — leH Moy SioAueq
Siooig pue ‘sweans ‘siony S0INIBS YINOA Wewpedeq eojod sienueq |
shems
. AueL Jotem ewpiedeq o sioveq @
(0102) 439 s1 uoneindod o 55z <
$ uonels duing selem (wooy j0u0D) SLalT S1AUEQ
(0102) 81 > st uopeindod 4o %5z < WYHN3IM
Juey sBeiolg punoiBiapun [ —_—
(0102) e1eys ayy an31dsdol /
10 %S9 <= aU0oU! ployasNoy uelpayy Sianueq Bal0d BIS (uueyy umoy) euue Jony ouery @ %
(s¥901q snue2) suopeindog sjqeseung "
uonels dwng sbemes fowes % <
VN E {
looyos Ayssonuy 10 - i
TR isionuN/eBalI00 /
youne1 1eog/eouo
piezeH UBIH - Jojsewsoqiey Buipue sedog m
g sel0}s Ajddng/pooy/koeuseyq couenquy @
puabar




)SAUL UOISS/N\\ 4
/
N TV 610 030 3
a3Lo S FRECTET o il - Agoavad
ate
dVIA 3¥NLVY34 ANV QdVZVYH ey
SSINAYVYIIH ALNIGVHINTNA TVIDINNN
/./.l
‘ i
SL1ISNHOVSSYIN ‘SYIANVA 40 NMOL /:l./l
s
| 3¥N9Id
o
h S ]
Ald3IA3g
=5
s o
L Ve e
9 5 e
g B
% n.w:
BuiAr palsissy/ewoH Buisiny NS
e SWoH SGON
BuisnoH suicou| Mo 3
® Sore,,
Aiexqr 3 3 &5 [T
P % PRt i
lypue | 1010W/I910H H z
(x 2u0z) %5 e
BUIP00] 0 BOUBYD [ENULY %20 ooeds uado o180 WoBI/SOLIO/SIRIASOH 1) L % NOLaaaOin
(OV Hy'3v ' seuoz) PUET PEIOSI0IG/LONEAIOSUO: S S B 3
BUIP00} JO 9OUBYD [ENULY %1 ° SisEyeancRRz 9 S
10ke] paezey pooj4 [euoneN YW 6pug . voneis seo i1
sungrpeeg diysioumo Aq speoey ———— P
sjeld [epiL auladid uoissiwsuel| se9 sayeys Aousbiews
SHoniasey 'spuod 'seNe] supemod « + « - e \\\\
s sodny i \\\\\\\\
Usiey pepoopBog/USIEN e JE— o A e
' P ._S__n- ise3
$4001g PUE ‘sweanS ‘SIOAY soomes oA 3% Jeunedaq e910d SieAUEq SAweing
‘shemuayey
M Juep oM © uewyedaq ou4 sionveq @
(0102) +9 st Uoneindod Jo %gZ <
uopels dwnd Jeiem [ (wooy (01UOD) SUB[F SIeAUEQ
(0102) 81 > 51 uopeindod Jo %Sz < WVHN3IM
suey ebeiog punibiepun @ seofeq e
(0102) 21ess duy a1314Sd0l
10 %59 <= SUIOOU! PIOYSSNOY UBIPON SOAIBQ OIS (@) (eusepy umoy) CULEW NN SURID [
s (s¥901q snues) suope|ndod ejqeseuInA ) ) )
- wopeis dung obemes (=] AR
vN
jooyos  ©
piezep JuBoyubs [l A SQuenuvetno; &
1e0g/oo) =
SREHIE Joisewioqey Bupue sedod (swomN L) uoisng sseussng
el seloig Addng/poo/koeuend @ oouepquy @
puaben




d@\ /?/M,& %4\

uoSALUDS @c@m@\,«/
Q310N 3OS 6102 ¥38N303a
W3vs
dVIN 34N1V34 ANV AQYVZVYH =Y
SSANAYVAI™d ALITIGVHINTNA TVdIOINNIA /i//
. i
SL113ISNHOVSSVYIN ‘S¥3IANVA 40 NMOL Y
I AN9I4
o
\\
o
\0 ¢
AN
) g
ATYd3A38
A
o il
v, 3
&’ Y

BuiArT PaISISSY/OWOH BUISINN =

ey

190115 0r0s

Pray uBjag

ouss

<
A

Y sl peo
oz b Mo,

—_—

o€ 53EF
@9

rlee
[t
ol
N oeon
£EAL

| Fuces
peook
1, o0/

rate- =

[dher

/
%4 e

e

1/t

Q
&0%9»%& &
SR
Hed SWOH BION ) & QA
L
Buisno swoou{ Moy B @vﬂ.
toan o i o
Iypue j PoNRIH @ iR
(x ouoz) & Yt = NOL1374adIn
Buipool4 Jo souey [enuuy %z'0 sedsiedg 2180 JueBIN/SOLIO/SIENGSOH 11 sUssomIV S £
. Tuanze 3 % : s
(OV 'Hy '3V 'y sauoz) PUET pejsjoid/uOeAIasU) oS feuolep snopieze B H i ()
6UIp00} Jo 20UBYD [ENULY %) ISR Yl H % s R ey
4oAe1 paezey pool4 [euoneN VNI obpug . voneisseo 11 H A o0l re \.\.\nw‘\muwl
sunq/peeg dysioumo Aq Speosjey ———n T £
Steld (epL suldiq UoISSIwSURI] SEY —— Jouous Aousbiows v
S110AI9S9Y ‘SpUOd ‘saxe supamod - suojelsans oupel3 [
ysiep Jles Hoduy senjioes Mda e Sl N
USIEIN POPOOM/Bog/UsIEN SOIN0Y UONENORAT == === lEH umoy sionueq N
R
Sfooig pue 'sweens ‘siony SoOMOS oA 3¢ Wewedagq 90104 sionseq Ny
shemis
s AueLiRlEM O ewyedoq x4 Slonveg @ 3
(0102) +59 st uoneindod Jo 9%z < Ne
uoneis dwnd oieM [ (wooy (onuoD) ouoela sIoAuEq i
(0102) 81 > st uoneindod Jo %Sz < by
yuey ebesojg punoibiepun e eseD Aeq . v
(0102) @1e1s oy) a1314S401
10 %59 <= OW09U| PIOYSNOY UEIPBYY SIOAUEQ SO0 OIS @) (euyepy umol) euue oAy URD @
: (s#001q snusd) suopeindod S|qeIauINA
e uopers dwng obemes  [] Kopwssd ¥
VIN @ \
looyos: 7 1SJ0AIUN /B8O -
piezeq jueoyubls 31 TR i
- Jopsewioque Buipuen sedog (SHOMN L)) uoising sseusng y,
sumg sei0is Aiddng/pookoeuend @ souenquy & \
/
puabar / N
I
PRl S
[ 374¢L



SUMMARY OF FINDINGS

APPENDIX D

Public Listening Session Materials
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Municipal Vulnerability Preparedness Planning Grant

A
AN &-

Listening Session
Danvers Town Hall
Tuesday, March 10, 2020
6:30 pm —7:30 pm

ol
i)
T

£
§ O
H
ig
=
-
iG
ka

o
ok B

Municipal Vulnerability Preparedness (MVP) Program Overview 5 minutes

Climate Change in Danvers 10 minutes
Vulnerabilities in Danvers 10 minutes
Strengths in Danvers 10 minutes
Priorities in Danvers 20 minutes

Wrap-up 5 minutes



Municipal Vulnerability Preparedness Planning Grant Project
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Tuesday, March 10, 2019 7:00 pm — 8:00 pm
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Municipal Vulnerability Preparedness Planning Grant Project
Listening Session
Tuesday, March 10, 2019 7:00 pm — 8:00 pm

Name - Print Organization (if applicable)
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WELCOME  Members of the Public Elected Officials
Core Team Members
Steve Bartha Aaron Henry Rodney Conley Peter Korpusik
TOWN OF DANVERS Patrick Ambrose Chris Sanborn Clint Allen Alex Lent
esee David Lane David Fields Richard Souza Colby Cousens
X X Robert Pyburn Peter Mirandi Phil Tansey Lisa Dana
Public lnpUt Session Richard Maloney David Mountain James Lovell
March 10th, 2020 Jen Breaker Pamela Parkinson Robert Amerault
Stephen King Sharon Clement Cory Grace
Wston (B Wesion(®)
1 2
AGENDA : : - MVP Principles
PRESENTATION AND ; _ > ’ > A community-led, accessible process that
DISCUSSION: - . -
« Overview of Climate T T : ¢ * Employs local knowledge and buy-in
Change - 3 - . A
- Strengths and : « Utilizes partnerships and leverages existing efforts
Viueretolites + Isbasedinbest available climate projections and data
« Priority Action Items o ik - e q
- Next Steps et v * Incorporates principles of nature-based solutions
» Demonstrates pilot potential and is proactive
* Reaches and responds to risks faced by EJ communities
and vulnerable populations

LA XX ]
MVP Process/ Grant Types
1
: Define and characterize hazards using MVP — . o
. ; : lanning istening
: § g i g ElE Planmng Grant Workshop Session
! wo
: %5, Identify existing and future community Grant
H i g vulnerabilities and strengths l 1 l l 1
1 g .
[ ES _— . MVP Action Grant
12 g Develop and prioritize community 5
= adaptation actions 2DOe1°9 Apr 2020 Sz%rlzrz)g
1 [Sh=)
1 Om Implement priority
: Determine overall priority actions adaptation actions
! identified through
I Receive MVP designation planning process
e
weson@
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MVP Action Grants: Project Types

Vulnerability and Risk Assessment + Nature-Based Solutions to Reduce
Community Outreach and Education Vulnerability to other Climate

Local Bylaws, Ordinances, Plans, and Change Impacts
Other Management Measures Ecological Restoration and Habitat

oeneoo

Redesigns and Retrofits Management to Increase Resiliency

Nature-Based Flood Protection, Energy Resilience

Drought Mitigation, Water Quality,and | * Chemical Safety

Water Infiltration Techniques Land Acquisition for Resilience
Nature-Based, Infrastructure and Subsidized Low-Income Housing
Technology Solutions to Reduce Resilience Strategies
Vulnerability to Extreme Heatand Poor | . Mosquito Control Districts

Air Quality

COMMUNITY RESILIENCE BUILDING WORKSHOP

Focus on 4 Hazards

|dentify:
* Vulnerabilities
« Strengths
« Priority Action ltems

Across 3 Categories
« Infrastructure
« Societal
« Environmental

Weston ()

e TOP HAZARDS IN DANVERS

J
a >,

‘ ‘ . AZaWe

LA XX
PRECIPITATION DURING
HEAVY EVENTS IN THE
N O R H E \ S T
CHANGES IN
PRECIPITATION INCREASED
BY MORE THAN

0%s

MORE INTENSE & FREQUENT EXTREME RAIN EVENTS

Floodi Severe Coastal Drouah
ooding Storms Hazards rought BETWEEN 1958-2010
wesicn®)
9 10

EXTREME PRECIPITATION

8% 13%

Increase in extreme Increase in extreme
precipitation events precipitation events
by midcentury by 2100

11

STORMWATER FLOODING
Ash and Purchase Streets

High School Field

Upper Massachusetts Ave

Upper Valley Road
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SEVERE STORMS

COASTAL SURGE + EROSION

Heavy blizzards are among the most costly and disruptive
weather events for Massachusetts communities.
t Upward trend in North Atlantic hurricane activity since 1970

{I‘\;l’% 5 severe windstorms (including microbursts) 2013-2019
o
]

$10,000 of damage after 50 MPH winds in June 2018

Frost Fish Brook
Tibbetts Ave
John George Park

‘Rising sea levels have led
to increased rates of
erosion along beaches and
coastlines”

Danvers Hazard
Mitigation Plan

{Image Source: Google Maps,Sept 2015)

13

14

I MHHW 43 Sea LevelRise
MEHHW 4 ft Sea Level ise-

MEHHW 5 ft Sea Level ise-

MW+ 6 ft Sea Level ise-

o msseNooea mapsiegis corv

uissscis Exi Conas e i

15

K3 ® ] %
] R <R Atlantic hurricane activity since 1970 catgor 1
b I MW 20 5en Lol R ‘fs o | category2
Category 3

W Gotezory 4

IL‘ ) o)
S ol a
e st

Latch e

g 5 i et v
e @ oy (g
/ o
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esee g IMPACTS OF EXTREME WEATHER

o STORMS ARE BECOMING MORE INTENSE AND DAMAGING

ECONOMIC DAMAGES

EROSION OF DUNES,
SALT MARSHES & @ e &BUSINESS DISRUPTION

COASTAL HABITAT

INCREASED
INJURIES &
MORTALITY

RE-SHAPED RIVER ‘ /
COURSES /
=

DISPLACEMENT

OF RESIDENTS

PROPERTY D
DAMAGE INCREASED
‘ ’ NFRASTRUCTURAL

REPAIR COSTS

Northeast and Midwest seasonal patterns

The most notable recent
drought event was in

2016

AW

The occurrence of droughts
lasting 1 to 3 months
could go up by as much as
75% over existing conditions
by the end of the century,
under the high emissions scenario

Shifted

Image credit: Northeast Clmate Science Center, University of Maryland 18
Center for Environmental Science

17

18
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EXTREME TEMPERATURES

WARMER ANNUAL AIR TEMPERATURES
UP 0.5°F PER DECADE SINCE 1970, ON AVERAGE

WARMER WINTERS
UP 1.3°F PER DECADE SINCE 1970, ON AVERAGE

oeneoo

6 24 35

2005 MID-CENTURY

ITH TEMPERATURES ABOVE 90°F

END-OF-CENTURY

145 114 101

2005 MID-CENTURY END-OF-CENTURY

DAYS WITH TEMPERATURES BELOW 32

19

20

° What hazard most concerns you?

A. Flooding

B. Severe Storms (snowstorms, ice, wind)

C. Coastal Hazards (hurricanes, nor’easters, sea level rise)
D. Drought

E. Other

INFRASTRUCTURE VULNERABILITIES

Flooding of roadways: MA-128, Tibbets Ave, MA- 1,195, Conant St, Poplar St, Locust St area, and Valley Rdl
IT and communications lack redundancy and rely on electricity

Dams and dikes in poor condition, like the Sylvan Street Dam at Mill Pond (Mill Pond Dam)

Bridges at risk of flooding, such as the bridge leading to Well 1 in Middleton (owned by Danvers)

Capacity and condition of emergency management buildings

Flooding of the DPW truck storage area, Electric Light Headquarters, Conant St Electric Substation among
others, Fire Station-Engine 2, Walnut Grove Gemetery, and residents in the Tibbets Ave neighborhood

90% of electrical distribution is overhead lines and vulnerable to impact from fallen tree limbs

Culverts and stormwater infrastructure especially Conant Culvert, Beaver Brook, Purchase/Ash Street,
Woodvale Culverts (Coolidge, Dartmouith, and Wenham), Adams Street Culvert

Impervious surfaces, including on the parking lots

Pump Stations: Route 114 (water supply), Tibbets Ave (wastewater), Doty St (South Essex Sewer District)
South Essex Sewer District Main Line - potential for erosion near Crane River

Decrease in water supply during summer months and need for redundancy

Coastline: commercial and residential properties, marina, John George Park

Popes Landing Seawall should be elevated

21

22

SOCIETAL VULNERABILITIES

Need to increase outreach to seniors and youth

Disabled residents who may be vulnerable due to isolation

Need to ensure workforce is safe during commutes

Need to protect waterfront businesses and residents

All businesses may not have an emergency response plan

Housing Authority properties, assisted living facilities, mobile homes, apartments, motels,
hotels, and nursing homes should be integral in emergency response planning

Some schools and shelters may require additional resources or equipment

Public health threats from climate change

Non-native English speakers may be less likely to receive communications in their language
The Town may need additional resources for emergency response

ENVIRONMENTAL VULNERABILITIES

Erosion at Frost Fish Brook, Crane River, and along coast

Cyanobacteria or algae blooms

Danvers Harbor needs protection from sea level rise and increased storm surge
Water supply during drought

Reduce water quality impacts

Tree canopy damage from wind and invasive species

Ipswich River and the impact of temperature and low flows on fish

Storm debris

Sewer infiltration and inflow lowers capacity of sewer system to function
Possible groundwater contamination from sewer pipe leaks

Beavers on Beaver Brook, Rail Trail, Endicott Park, and Proctor Farm cause flooding
Electric fleet needs more infrastructure to be successful

Wetlands and open space vulnerable to development

Contaminated lands

Increase in invasive species

23

24
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=<« What would you consider Danvers’
greatest vulnerability?

A. Downed powerlines
B. Flooding of critical facilities and roadways

C. Health impacts (vector- borne disease, heat-
related illnesses)

D. Coastal erosion

oeneoo

INFRASTRUCTURE STRENGTHS

Roadways provide transportation e Water and Wastewater
network infrastructure

Popes Landing Seawall provides some e Public safety locations
protection Emergency management
Electric Light Department and buildings/DPW
infrastructure Police Station

Water supply and Water Management e Fire Station

E. Other Act Conservation measures e [T and Communications
o DPW facility and services
25 26
oneo eonee
SOCIETAL STRENGTHS ENVIRONMENTAL STRENGTHS
« Elderly population provides experience about previous hazard occurrences e Crane River possible flood e Electric Fleet
¢ Youth offer energy and capacity to prepare, respond, and communicate storage o The Rail Trail (a western
« Senior Center and schools provide an avenue for communication and a Lo
potential place to shelter e Danvers Harbor expansion is planned)
o All of the nursing homes and assisted living facilities have generators o Trees e The Danvers Forestry &
« Emergency response personnel (police, fire, ambulance) capacity and o Wetlands and open space Grounds Division
access to hospitals :
« Workforce and businesses keep Danvers thriving ° Farms (ESS?X Tech, Hogan e Endicott Park
« Housing Authority properties, assisted living facilities, mobile homes, Regional, Richardsons, Connors
apartments, and nursing homes all provide a variety of housing types Farm, Clark)
e Endicott Park
« National Guard facilities and personnel
¢ Faith-based and community organizations
27 28

-« What is Danvers’ greatest strength
considering climate resilience?

A. Emergency response capacity (Fire, Police, Public Works)
B. Local organizations and support

C. Shelters

D. Tree canopy

E. Other

<=« What services, initiatives, or mitigation
measures are you aware the town is taking?

A. Tree pruning and management
B. Extensive stormwater work

C. Blackboard Connect

D. All of the Above

E. None of the Above

29

30




PRIORITY ACTION
ITEMS

3/27/2020

oeneoo

HIGHEST HIGH PRIORITIES

« Wetlands and Waterbodies

« Regulations

« Pump Stations

« Culverts and Stormwater Infrastructure
» Roads and Bridges

« Electric Department and Infrastructure
» Emergency Response

* Water Supply
32
oneo eonee
WETLANDS AND WATERBODIES REGULATIONS
- + Update zoning, bylaws, and regulations to incorporate climate
« Implement green infrastructure along the Jonn George Bank, change considerations and resilience
Marina, and the Danvers, Waters, Crane, and Porter Rivers
« Assess flood pathway locations and options for floodwalls, stone
revetment, erosion control, bank stabilization, and flood storage PCUILMT STATIONS d maint ¢ at
« Conduct dredging where possible along rivers and Mill Pond to onduct ongoing inspections and maintenance of pump stations
increase flow capacity and address sediment deposition « Study flood prevention options for vulnerable pump stations and
- Collect drainage information for areas surrounding Mill Pond, elevate critical infrastructure where needed
Beaver Brook, and Crane Brook and promote wetland restoration « Assess options and needs for redundant power supply at pump
along brooks stations and install a backup generator at the Doty Ave Pump
Station
33 34
LA E X ] LA XX ]
CULVERTS & STORMWATER INFRASTRUCTURE ROADS AND BRIDGES
* Assess options for a stormwater enterprise fund + Assess options for addressing ﬂoodin% along vulnerable roads;
+ Study design strategies to improve drainage on Conant Street Etéiteﬁgéensqé?t“‘d include gnderground figad storage and low impact
» Conduct a capture, storage, and outfall assessment of stormwater ) _ ) = - )
infrastructure « Provide public education and municipal staff training regarding
. . . evacuation routes
* Integrate MS4 work with climate change planning efforts : ]
« Design detention and retention features in parks to handle flooding : Qﬁgegxstrr;%ega;o;tﬁ\eorvgg\ﬁggirgsm and signalization for heavy snowfall
« Assess opportunities for green infrastructure and Low Impact . . -
Development Apply for funding for permeable paving
- Upsize culverts, elevate roads, and assess roadway . geplace the bridge leading to Well 1, coordinate with Middleton and the
' ' tate
« Consider increasing bank height to address historic Mass Ave
35 36
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« Assess options for relocating the Electric Department
building and updating deployable barriers as a short-term
action

Improve the access road to the Department of Public
Works lower garage/Electric Light Department

Find elevated (flood-safe) areas for trucks, critical
equipment, office space, and other storage needs

« Protect transmission lines and electric infrastructure
through a proactive tree management plan or by
relocating electrical lines underground

« Elevate or relocate vulnerable substations and avoid siting
future substations in flood zones

ELECTRIC DEPARTMENT & INFRASTRUCTURE

oeneoo

EMERGENCY RESPONSE

« Build in redundancies and battery backup across
communication infrastructure

+ Assess redundant power source and communication

strategies for the Police Station

Update the Police’s Emergency Response Plan

« Assess resilient relocation options for the Fire
Department

« Increase staff, equipment, and training for emergency
response personnel, including police, fire, and
ambulatory services

« Increase collaboration with Verizon and National Grid to

fortify networks and infrastructure

Update school emergency plans and improve internal

and external communication, tools, and planning efforts

37 38
eeee °*e> How should Danvers prioritize climate
WATER SUPPLY adaptation measures?
 Assess options for water capture, conservation, storage, and permitting A Based on funding
« Conduct public outreach and education related to water demand Bl Time frame
management and water conservation strategies CI Asset type (i e infrastructure buildings or
« Protect existing water supplies and assess yield, while advancing the natural systemé) ’ Y
identification and connection to additional water supplies D Impact on public safety
« Install backflow prevention to protect potable water supply E. Other
« Update aging water infrastructure
« Maintain up-to-date information on existing private wells
39 40
ese* Which of the following priority action items onee
would you rank as a top priority? NEXT STEPS FOR MVP PLAN
A. Implement erosion control strategies along the Danvers, 1. Post Draft Plan
Crane, and Porter rivers 5 Finalize Plan
B. Build in redundancies and battery backup across ' )
communication infrastructure 3. Comment Period
C. Assess options for water conservation, storage, and 4. Send to the State for approval
permitting '
D. Assess options for addressing flooding along vulnerable 5. Apply for grants
roads; including Route 128, Conant Street, Poplar Street,
Tibbetts Ave, |-95, and Route 62.
E. Other
41 42



PUBLIC COMMENT

3/27/2020

*« COMMENTS ACCEPTED UNTIL MARCH 31ST

https://www.danversma.gov/municipal-vulnerability-preparedness-grant/

* PLEASE SEND COMMENTS TO:
Sharon Clement, sclement@danversma.gov

Stephen King, sking@danversma.gov
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THANK YOU




Municipal Vulnerability Preparedness Planning Grant

Listening Session
Danvers Town Hall
Tuesday, March 10, 2020
6:30 pm —7:30 pm
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***Public input is presented in blue***

Municipal Vulnerability Preparedness (MVP) Program Overview 5 minutes

Climate Change in Danvers 10 minutes
e Brief Overview
e |Interactive Polling
1. What hazard most concerns you?

Answers Score
a. Flooding 3
b. Severe Storms (snowstorms, ice, wind) 5
c. Coastal Hazards (hurricanes, nor’easters, sea level rise) 3
d. Drought 4
e. Other 1

e Discussion: Why do these hazards concern you the most? What memories of climate
hazards do you have?
e Public Response:
1. I'would pick all of the above. All of these impact Danvers.
2. We need to look at historically to see the impact of some of the hurricanes we have
experienced to get a better idea of the type of damage we would see today.

Vulnerabilities in Danvers 10 minutes
e Summary of Outcomes from Workshop
e Interactive Polling
1. What would you consider Danvers’ greatest vulnerability?
Answers Score
Downed powerlines
Flooding of critical facilities and roadways
Health impacts (vector- borne disease, heat-related illnesses)
Coastal erosion
Other
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e Discussion: what are some of the Town'’s other climate-related vulnerabilities?

e Public Response:
1. Impervious surfaces from new development causes flooding problems



Strengths in Danvers 10 minutes
e Summary of Outcomes from Workshop
e Interactive Polling
1. What is Danvers’ greatest strength considering climate resilience?

Answers Score
a. Emergency response capacity (Fire, Police, Public Works) 11
b. Local organizations and support 3
c. Shelters
d. Tree canopy 2
e. Other

e Discussion: how can the Town’s greatest strengths help prepare it for climate change

impacts?
e Public Response:
1. None
Priorities in Danvers 20 minutes

e |Interactive Polling Part 1
1. What services, initiatives, or mitigation measures are you aware the town is taking?

Answers Score
a. Tree pruning and management 1
b. Extensive stormwater work 1
c. Blackboard Connect
d. All of the Above 14
e. None of the Above

e Discussion: what other services, initiatives, or measures have you heard of?
Public Response:
1. What is Blackboard Connect? Answer: Reverse 911 system
Summary of Outcomes from Workshop
Interactive Polling Part 2
2. How should Danvers prioritize climate adaptation measures?
Answers Score
Based on funding
Time frame
Asset type (i.e., infrastructure, buildings, or natural systems)
Impact on public safety
Other
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1.
2.
3.
4.
5.

Wrap-up
[ ]

3. Which of the following priority action items would you rank as a top priority”?

Answers Score

f.  Implement erosion control strategies along the Danvers, 1
Crane, and Porter rivers

g. Build in redundancies and battery backup across 1
communication infrastructure

h. Assess options for water conservation, storage, and 11
permitting

i. Assess options for addressing flooding along vulnerable 0
roads; including Route 128, Conant Street, Poplar Street,
Tibbetts Ave, 1-95, and Route 62.

. Other 0

Discussion on priority action items.
Public Response:

Why use the term water conservation over water utilization? Danvers has a water
storage issue not a water conservation issue. Answer from presenter: conservation
is a broad term used to describe action items to address water shortage
Danvers passed a new bylaw at a Special Town meeting in February to improve
water recharge in strategic areas through a transfer development program with a
density bonus.

The Planning Board needs to consider the larger collective of approvals on small
modifications on single parcels to build in wetland areas.

The River Committee is doing work related to dredging.

Green infrastructure improvement would address’ the growing amounts of
impervious surface.

5 minutes

Next steps





