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I. EXECUTIVE SUMMARY

Hazard Mitigation planning is a proactive effort to identify actions that can be taken to
reduce the dangers to life and property from natural hazard events. In the communities of
the Boston region of Massachusetts, hazard mitigation planning tends to focus most on
flooding, the most likely natural hazard to impact these communities. The Federal
Disaster Mitigation Act of 2000 requires all municipalities that wish to be eligible to
receive FEMA funding for hazard mitigation grants, to adopt a local multi-hazard
mitigation plan and update this plan in five year intervals.

Planning Process

Planning for the Salem Hazard Mitigation Plan update was led by the Salem Local
Hazard Mitigation Planning Committee, composed of staff from a number of different
City Departments. This committee discussed where the impacts of natural hazards most
affect the City, goals for addressing these impacts, and hazard mitigation measures that
would benefit the City.

Public participation in this planning process is important for improving awareness of the
potential impacts of natural hazards and to build support for the actions the City takes to
mitigate them. Two public meetings were held, the first on April 7, 2011 and the second
on May 11. The plan was posted on the City’s website for a ten day public review period
following the two public meetings.

Risk Assessment

The Salem Hazard Mitigation Plan assesses the potential impacts to the City from
flooding, high winds, winter storms, brush fire, and geologic hazards.

Hazard Mitigation Goals
1. Ensure that critical infrastructure sites are protected from natural hazards.
2. Protect existing residential and business areas from flooding.
3. Maintain existing mitigation infrastructure in good condition.
4. Continue to enforce existing zoning and building regulations.
5. Educate the public about zoning and building regulations, particularly with
regard to changes in regulations that may affect tear-downs and new

construction.

6. Work with surrounding communities to ensure regional cooperation and
solutions for hazards affecting multiple communities such as coastal erosion.



CITY OF SALEM HAZARD MITIGATION PLAN
2011 UPDATE

7. Encourage future development in areas that are not prone to natural hazards.
8. Educate the public about natural hazards and mitigation measures.
9. Make efficient use of public funds for hazard mitigation.
10. Protect the City’s ability to respond to various natural hazard events.
Potential Hazard Mitigation Actions
« Complete Canal Street section of South River Flood Mitigation Study
* Implement the Jefferson Avenue and Brooks Road stormwater mitigation
measures from the South River Flood Mitigation Study by adding Jefferson
Avenue and Brooks Road upper watershed stormwater detention areas, raising
Brooks Road levee heights and updating the Ocean Avenue sewer pump station.
« Complete final phase of the Forrester Street Flood Mitigation Study
« Complete and adopt draft stormwater ordinance and finish updating the flood
plain ordinance.

Plan Review and Update Process

Table 1 Plan Review and Update

Chapter Reviews and Updates

I11 — Public The Salem Local Committee placed an emphasis on public
Participation participation for the update of the Hazard Mitigation Plan, discussing
strategies to enhance participation opportunities at the first local
committee meeting. During plan development, the plan was
presented to the Planning Board and the City Council in public
meetings. The City Council’s meeting was televised. The plan was
also available on the City’s website for public comment.

IV — Risk MAPC gathered the most recently available hazard and land use data
Assessment and met with City staff to identify changes in local hazard areas and
development trends. City staff reviewed critical infrastructure with
MAPC staff in order to create an up-to-date list. MAPC also used the
most recently available version of HAZUS and assessed the potential
impacts of flooding using the latest data.

V - Goals The Hazard Mitigation Goals were reviewed and endorsed by the
Local Hazard Mitigation Committee. .

VI —Existing | The list of existing mitigation measures was updated to reflect current
Mitigation mitigation activities in the City.

Measures
VIl & VI - Mitigation measures from the 2005 plan were reviewed and assessed
Hazard as to whether they were completed, on-going, or deferred. The Local
Mitigation Committee determined whether to carry forward measures into the
Strategy 2011 plan or delete them. The 2011 Hazard Mitigation Strategy

2
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reflects both new measures and measures carried forward from the
2005 plan. The Committee re-prioritized all of these measures based
on current conditions.

IX —Plan This section of the plan was updated with a new on-going plan
Adoption & implementation review and five year update process that will assist
Maintenance the City in incorporating hazard mitigation issues into other City
planning and regulatory review processes and better prepare the City
to update the plan in 2016.

As indicated on Table 15, Salem made considerable progress on implementing mitigation
measures identified in the 2005 Hazard Mitigation Plan. Many of the measures identified
in that plan are now considered on-going aspects of the regular work of City staff from
the department head level to the regular work of Public Works staff. Individual projects
have been incorporated into the City’s capital improvement plan and the City continues
to seek FEMA grant funding to implement the home elevation program. Moving forward
into the next five year plan implementation period there will be many more opportunities
to incorporate hazard mitigation into the City’s decision making processes.
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1. INTRODUCTION

Planning Requirements under the Federal Disaster Mitigation Act

The Federal Disaster Mitigation Act, passed in 2000, requires that after November 1
2004, all municipalities that wish to continue to be eligible to receive FEMA funding for
hazard mitigation grants, must adopt a local multi-hazard mitigation plan and update this
plan in five year intervals. This planning requirement does not affect disaster assistance
funding.

Massachusetts has taken a regional approach and has encouraged the regional planning
agencies to apply for grants to prepare plans for groups of their member communities.
The Metropolitan Area Planning Council (MAPC) received a grant from the Federal
Emergency Management Agency (FEMA) under the Pre-Disaster Mitigation (PDM)
Program, to assist the City of Salem and eight other North Shore communities to update
their local Hazard Mitigation Plans, which were first adopted in as part of a North Shore
Multi-Jurisdictional Hazard Mitigation Plan. The local Hazard Mitigation Plan updates
produced under this grant are designed to individually meet the requirements of the
Disaster Mitigation Act for each community.

In order to address multijurisdictional and regional issues, the participating municipalities
were afforded the opportunity to meet with their neighboring communities during plan
development, and MAPC has also produced a regional document that summarizes the
issues and recommendations for the North Shore communities.

What is a Hazard Mitigation Plan?

Natural hazard mitigation planning is the process of determining how to systematically
reduce or eliminate the loss of life and property damage resulting from natural hazards
such as floods, earthquakes, and hurricanes. Hazard mitigation means to permanently
reduce or alleviate the losses of life, injuries, and property resulting from natural hazards
through long-term strategies. These long-term strategies include planning, policy
changes, programs, projects, and other activities.

Previous Federal/State Disasters
The City of Salem has experienced 17 natural hazards that triggered federal or state

disaster declarations since 1991. These are listed in Table 2 below. The vast majority of
these events involved flooding.
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Table 2 Previous Federal/State Disaster Declarations

DISASTER NAME

(DATE OF ASETng%EE DECLARED AREAS
EVENT)
Hurricane Bob FEMA Public Assistance | Counties of Barnstable, Bristol,
(August 1991) Project Grants Dukes, Essex, Hampden,

Middlesex, Plymouth, Nantucket,
Norfolk, Suffolk

Hazard Mitigation Grant
Program

Counties of Barnstable, Bristol,
Dukes, Essex, Hampden,
Middlesex, Plymouth, Nantucket,
Norfolk, Suffolk (16 projects)

No-Name Storm
(October 1991)

FEMA Public Assistance
Project Grants

Counties of Barnstable, Bristol,
Dukes, Essex, Middlesex,
Plymouth, Nantucket, Norfolk

FEMA Individual
Household Program

Counties of Barnstable, Bristol,
Dukes, Essex, Middlesex,
Plymouth, Nantucket, Norfolk

Hazard Mitigation Grant
Program

Counties of Barnstable, Bristol,
Dukes, Essex, Middlesex,
Plymouth, Nantucket, Norfolk,
Suffolk (10 projects)

December Blizzard
(December 1992)

FEMA Public Assistance
Project Grants

Counties of Barnstable, Dukes,
Essex, Plymouth, Suffolk

Hazard Mitigation Grant
Program

Counties of Barnstable, Dukes,
Essex, Plymouth, Suffolk (7
projects)

March Blizzard
(March 1993)

FEMA Public Assistance
Project Grants

All 14 Counties

January Blizzard

FEMA Public Assistance

All 14 Counties

(January 1996) Project Grants
May Windstorm State Counties of Plymouth, Norfolk,
(May 1996) Public Assistance Project | Bristol (27 communities)
Grants
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DISASTER NAME

(DATE OF ASTSTg'II'EACI)\IFCE DECLARED AREAS
EVENT)
October Flood FEMA Public Assistance | Counties of Essex, Middlesex,
(October 1996) Project Grants Norfolk, Plymouth, Suffolk
FEMA Individual Counties of Essex, Middlesex,
Household Program Norfolk, Plymouth, Suffolk
Hazard Mitigation Grant | Counties of Essex, Middlesex,
Program Norfolk, Plymouth, Suffolk (36
projects)
1997 Community Development | Counties of Essex, Middlesex,
Block Grant-HUD Norfolk, Plymouth, Suffolk
June Flood FEMA Individual Counties of Bristol, Essex,

(June 1998)

Household Program

Middlesex, Norfolk, Suffolk,
Plymouth, Worcester

Hazard Mitigation Grant
Program

Counties of Bristol, Essex,
Middlesex, Norfolk, Suffolk,
Plymouth, Worcester (19
projects)

(1998) Community Development | Counties of Bristol, Essex,
Block Grant-HUD Middlesex, Norfolk, Suffolk,
Plymouth, Worcester
March Flood FEMA Individual Counties of Bristol, Essex,
(March 2001) Household Program Middlesex, Norfolk, Suffolk,

Plymouth, Worcester

Hazard Mitigation Grant
Program

Counties of Bristol, Essex,
Middlesex, Norfolk, Suffolk,
Plymouth, Worcester (16
projects)

February Snowstorm
(Feb 17-18, 2003)

FEMA Public Assistance
Project Grants

All 14 Counties

January Blizzard
(January 22-23,
2005)

FEMA Public Assistance
Project Grants

All 14 Counties

Hurricane Katrina
(August 29, 2005)

FEMA Public Assistance
Project Grants

All 14 Counties

May
Rainstorm/Flood
(May 12-23, 2006)

Hazard Mitigation Grant
Program

Statewide
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DISASTER NAME
(DATE OF
EVENT)

TYPE OF
ASSISTANCE

DECLARED AREAS

April Nor’easter
(April 15-27, 2007)

FEMA Public Assistance
Project Grants

Barnstable, Berkshire, Dukes,
Essex, Franklin, Hampden,
Hampshire, Plymouth

Hazard Mitigation Grant
Program

Statewide

Flooding
(March, 2010)

FEMA Public Assistance
FEMA Individuals and
Households Program
SBA Loan

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

Hazard Mitigation Grant
Program

Statewide

(Source: database provided by MEMA)

FEMA Funded Mitigation Projects

Over the last 20 years the City of Salem has received funding from FEMA for XX
mitigation projects under the Hazard Mitigation Grant Program. These projects totaled
$17,500, with $14,000 covered by FEMA grants and $3,500 by local funding. The

projects are summarized in Table 3 below.

Table 3 FEMA-Funded Mitigation Projects
(Utilizing the Hazard Mitigation Grant Program)

Federal Local
Year | Project Title Scope of Work Total Cost Funding Funding
Sediment Install sediment
2009 For«_abay forebay in South $17,500.00 |~ $14,000.00 $3,500.
Project River

(Source: database provided by MEMA)

Community Profile

Salem is an historic seaside community located approximately 16 miles north of Boston.
From its days as one of the earliest landing sites of the English colonists, to its rise as the
first major port in the United States, to its trailblazing efforts in opening up the East
Indian trade, to its heyday as a thriving hub of American commerce and the home of
Nathaniel Hawthorne, Salem's historical legacy is rich. Unfortunately, a well-known
blemish on that legacy involved the infamous Salem Witchcraft Trials of 1692.

7
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Nonetheless, the City's golden years have left her modern inhabitants with architectural
treasures, fine museums, and a sparkling literary heritage. Equally important, the
development of Salem has produced a rich ethnic history, to which people of all races,
creeds, colors and origins have contributed over the generations. Even today, Salem
services children speaking no less than 20 different languages in its public school system.
Long a trading, manufacturing and retail center, Salem has been making a slow, and
sometimes painful, transition to a service-based economy. The City today serves as the
home of Salem State University, the North Shore Medical Center, the Essex County
District Superior and Probate Courts, and Registry of Deeds, the world-famous Peabody
and Essex Museum, and a host of banks and other financial institutions. It is the
educational, medical, legal, cultural and banking hub of the North Shore.

(MA DHCD profile)

The town maintains a website at http://www.salem.com/pages/index .
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1. PUBLIC PARTICIPATION

Public participation occurred at two levels; the North Shore Multiple Hazard Community
Planning Team (regional committee) and the Salem Multiple Hazard Community
Planning Team (local committee). In addition, the City held two meetings open to the
general public to present the plan and hear citizen input.

Salem’s Participation in the Regional Committee

On January 15, 2010, a letter was sent notifying the communities of the first meeting of
the North Shore Regional Committee and requesting that the Chief Elected Official
designate a minimum of two municipal employees and/or officials to represent the
community. The following individuals were appointed to represent Salem on the
regional committee:

David Cody Fire Chief
David Knowlton City Engineer
Trillium Levine GIS Administrator

The North Shore Regional Committee met on the following dates:

February 8, 2010

The Local Multiple Hazard Community Planning Team

In addition to the regional committee meetings, MAPC worked with the local community
representatives to organize a local Multiple Hazard Community Planning Team for Salem
(local committee). MAPC briefed the local representatives as to the desired composition
of that team as well as the need for representation from the business community and
citizens at large.

The Local Multiple Hazard Community Planning Team Meetings

On March 7, 2011 MAPC conducted the meeting of the Salem Local Committee. The
meeting was organized by Tom Devine, Conservation and Staff Planner. The purpose of
the meeting was to review the existing plan and mitigation goals, including gathering
information on local hazard mitigation issues, updating existing mitigation practices, and
determining the status of mitigation measures from the 2005 plan. The meeting also
included discussion of new or modified mitigation measures and a process for public
involvement and outreach. Table 4 lists the attendees at each meeting of the team. The
agenda for these meeting is included in Appendix A.

10
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Table 4
Attendance at the Salem Local Committee Meeting

Name Representing

March 7, 2011

David Cody Fire Chief

Tom Devine Conservation Staff Planner

David Greenbaum Health Department

Olle Duijvesteijn GIS Administrator

David Knowlton City Engineer

Public Meetings

The plan was introduced to the public at two public meetings, both while the draft plan
was being completed. The public had an opportunity to provide input to the planning
process during a meeting of the Salem Planning Board on April 7, 2011 held in the Salem
City Hall Annex. The draft plan was also presented for public comment at a meeting of
the Salem City Council on May 11, 2011 at the City Hall. Approximately ten people,
besides city staff and board members, attended the City Council meeting, with the same
number at the Salem Planning Board meeting. The public was informed at each meeting
that the draft would be available on the city web site to view and comment on for a ten
day period.

Both the Planning Board and City Council meetings were advertised as public meetings.
The attendance list for each meeting can be found in Table 5. In addition, the plan was
made available on the City’s website for public review.

Table 5
Attendance at Public Meetings

Name Representing

First Public Meeting

Randy Clarke Planning Board

Mark George Planning Board

Nadine Hanscom Planning Board

John Moustakis Planning Board, Vice Chair

Tim Ready Planning Board
Helen Sides Planning Board
Christine Sullivan Planning Board

Sam Cleaves MAPC

Second Public Meeting

Steven Pinto
Arthur Sargent
Robert McCarthy
John Ronan

City Council Committee of the Whole
City Council Committee of the Whole
City Council Committee of the Whole
City Council Committee of the Whole

11
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Sam Cleaves MAPC

Other Opportunities for Public Involvement

The draft plan was posted on the City’s website for 10 days for public comment during
June, 2011. The posting was announced at both the City Council and Planning Board
meeting.

12
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IV. RISK ASSESSMENT

The risk assessment analyzes the potential natural hazards that could occur within the
City of Salem as well as the relationship between those hazards and current land uses,
potential future development, and critical infrastructure. This section also includes a
vulnerability assessment that estimates the potential damages that could result from
certain large scale natural hazard events.

Update Process

In order to update Salem’s risk assessment, MAPC gathered the most recently available
hazard and land use data and met with City staff to identify changes in local hazard areas
and development trends. City staff reviewed critical infrastructure with MAPC staff in
order to create an up-to-date list. MAPC also used the most recently available version of
HAZUS (described below) and assessed the potential impacts of flooding using the latest
data.

Overview of Hazards and Impacts

The Massachusetts Hazard Mitigation Plan 2007 (state plan) provides an in-depth
overview of natural hazards in Massachusetts. The state plan indicates that Massachusetts
is subject to the following natural hazards (listed in order of frequency); floods, heavy
rainstorms, nor’easters or winter storms, coastal erosion, hurricanes, tornadoes, urban and
wildfires, drought and earthquakes. Previous state and federal disaster declarations since
1991 are summarized in Table 1.

Table 6 summarizes the hazard risks for Salem. This evaluation takes into account the
frequency of the hazard, historical records, and variations in land use. This analysis is
based on the vulnerability assessment in the Commonwealth of Massachusetts State
Hazard Mitigation Plan, 2007. The statewide assessment was modified to reflect local
conditions in Salem using the definitions for hazard frequency and severity listed below
Table 6.

Table 6

Hazard Risks Summary
Hazard Frequency | Severity
Flooding High Serious
Winter storms | High Serious
Hurricanes Medium Serious
Earthquakes Low Extensive
Tornadoes Low Serious
Landslides Low Minor
Brush fires Medium Minor
Dam failures Low Serious

13
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Definitions used in the Commonwealth of Massachusetts State Hazard Mitigation Plan

Frequency

Very low frequency: events that occur less frequently than once in 1,000 years (less than 0.1% per
year)

Low frequency: events that occur from once in 100 years to once in 1,000 years (0.1% to 1% per year);
Medium frequency: events that occur from once in 10 years to once in 100 years (1% to 10% per year);
High frequency: events that occur more frequently than once in 10 years (greater than 10% per year).
Severity

Minor: Limited and scattered property damage; no damage to public infrastructure (roads, bridges,
trains, airports, public parks, etc.); contained geographic area (i.e.one or two communities); essential
services (utilities, hospitals, schools, etc) not interrupted; no injuries or fatalities.

Serious: Scattered major property damage (more than 50% destroyed); some minor infrastructure
damage; wider geographic area (several communities); essential services are briefly interrupted; some
injuries and/or fatalities.

Extensive: Consistent major property damage; major damage public infrastructure damage (up to
several days for repairs); essential services are interrupted from several hours to several days; many

injuries and fatalities.

Catastrophic: Property and public infrastructure destroyed; essential services stopped, thousands of
injuries and fatalities.

Flood Related Hazards
Flooding was the most prevalent serious natural hazard identified by local officials in
Salem. Flooding is generally caused by hurricanes, nor’easters, severe rainstorms, and,

extreme high tides. Sea level rise has the potential to exacerbate these issues over time.

Regionally Significant Storms

There have been a number of major floods that have affected the North Shore region over
the last fifty years. Significant historic flood events in Salem have included:

March 1968 June 1998
The blizzard of 1978 March 2001
January 1979 April 2004
April 1987 May 2006
October 1991 (“The Perfect Storm”) April 2007
October 1996 March 2010

14



Overview of City-Wide Flooding

The City of Salem is subject to two kinds of flooding; coastal flooding where wind and
tide leads to flooding along the shore and tidal waterways and inland flooding where the
rate of precipitation or amount of water overwhelms the capacity of natural and
structured drainage systems to convey water causing it to overflow the system. These
two types of flooding are often combined as inland flooding is prevented from draining
by the push of wind and tide driven water. Both types of flooding can be caused by
major storms, known as northeasters and hurricanes. Northeasters can occur at any time
of the year but they are most common in winter. Hurricanes are most common in the
summer and early fall. Northeasters cover a larger area than hurricanes although the
winds are not as high. They also generally last long enough to include at least one high
tide, which causes the most severe flooding. Large rain storms or snowfalls can also lead
to inland flooding.

Information on flood hazard areas was taken from two sources. The first was the
National Flood Insurance Rate Maps. The FIRM flood zones are shown on Map 3 in
Appendix B. The second was discussions with local officials. The Locally Identified
Areas of Flooding described below were identified by City staff as areas where flooding
is known to occur. These areas do not necessarily coincide with the flood zones from the
FIRM maps. They may be areas that flood due to inadequate drainage systems or other
local conditions rather than location within a flood zone. The numbers correspond to the
numbers on Map 8, “Hazard Areas”. The numbers do not reflect priority order.

Locally Identified Areas of Flooding

1) South River Watershed: Canal Street neighborhood impacted by coastal surge
impaired infrastructure and stormwater storage issues

2) South River Watershed: Jefferson Avenue and Brooks Road impacted by stormwater
storage and storage capacity issues

3) Forrester Street neighborhood: coastal surge and impaired infrastructure causes water
backup and flooding

4) North River/Bridge Street neighborhoods: coastal storm surge flooding
5) Columbus Avenue at Willows Park: flooding due to storm surge

Repetitive Loss Structures

There are 13 repetitive loss structures in Salem, an increase from the 9 structures
identified in the 2005 plan. As defined by the Community Rating System (CRS) of the
National Flood Insurance Program (NFIP), a repetitive loss property is any property
which the NFIP has paid two or more flood claims of $1,000 or more in any given 10-

14
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year period since 1978. For more information on repetitive losses see
http://www.fema.gov/business/nfip/replps.shtm.

Salem’s repetitive loss properties consist of eight single-family residential structures with
three 2-4 family structures and two non-residential structures.

Table 7
Repetitive Loss Properties Summary
Structure Type FEMA Flood Locally Identified
Zone Flooding Area
Single-Family Zone X500 No
Single-Family Zone AE No
Single Family Zone V No
Single-Family Zone X500 No
Single-Family Zone V No
Single-Family \ No
Single-Family \ No
Single-Family AE No
2-4 Family Zone X500 No
2-4 Family Zone V No
2-4 Family Zone AE No
Non residential Zone X500 No
Non residential Zone X500 No

Dams and Dam Failure

The Department of Conservation and Recreation (DCR) Office of Dam Safety lists no
dams in Salem.

Wind Related Hazards

Wind-related hazards include hurricanes and tornadoes as well as high winds during
severe rainstorms and thunderstorms. As with many communities, falling trees that result
in downed power lines and power outages are an issue in Salem.

Between 1858 and 2000, Massachusetts has experienced approximately 32 tropical
storms, nine Category 1 hurricanes, five Category 2 hurricanes and one Category 3
hurricane. This equates to a frequency of once every six years. A hurricane or storm
track is the line that delineates the path of the eye of a hurricane or tropical storm. There
has been one recorded hurricane (1944) that tracked through Salem.

The hazard mapping indicates that the 100 year wind speed is 110 miles per hour. There
have been two recorded tornados within the City limits.

15
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Information on wind related hazards can be found on Map 5 in Appendix B.

Winter Storms

In Massachusetts, northeast coastal storms known as nor’easters occur can occur several
times per year. Winter storms are a combination hazard because they often involve wind,
ice and heavy snow fall. The average annual snowfall for most of the City is 36.1 - 48
inches.

The most significant winter storm in recent history was the “Blizzard of 1978,” which
resulted in over 3 feet of snowfall and multiple day closures of roadways, businesses, and
schools. Historically, severe winter storms have occurred in the following years:

Blizzard of 1978 February 1978
Blizzard March 1993
Blizzard January 1996
Severe Snow Storm March 2001
Severe Snow Storm December 2003
Severe Snow Storm January 2005

More recently, 2008 was a record year for snowfall. By the end of the February 2008,
Boston's Logan International Airport broke a new February record for total precipitation.
In March 2008, many cities and towns in Massachusetts exceeded the highest snowfall
records. The above-average snowfall that season increased groundwater and surface
water levels to a high level, and contributed to flooding experienced in spring 2008.

Information on winter storm related hazards can be found on Map 6 in Appendix B.

Fire Related Hazards

The Salem Fire Department responds to approximately twelve woods, brush, and grass
fires of varying sizes annually. Within the past year there were no wildfires that resulted
in significant property damage. Salem’s wildfires tend to be in the more remote wooded
areas. The most common cause of these fires has been unattended children playing with
matches and campfires. The following areas of City were identified as having the highest
potential for brush fires. The numbers correspond to the numbers on Map 8, “Hazard
Areas”:

6) Brush Fires: Willows Park area
7) Brush Fires: Salem Woods area
Geologic Hazards

Geologic hazards include earthquakes, landslides, sinkhole, subsidence, and unstable
soils such as fill, peat, and clay. Although new construction under the most recent

16
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building codes generally will be built to seismic standards, there are still many structures
which pre-date the most recent building code. Information on geologic hazards can be
found on Map 4 in Appendix B.

Earthquakes

According to the State Hazard Mitigation Plan, New England experiences an average of
five earthquakes per year. From 1627 to 1989, 316 earthquakes were recorded in
Massachusetts. Most have originated from the La Malbaie fault in Quebec or from the
Cape Anne fault located off the coast of Rockport. The region has experienced larger
earthquakes, of magnitude 6.0 to 6.5 in 1727 and 1755. Other notable earthquakes
occurred here in 1638 and 1663 (Tufts University). There have been no recorded
earthquake epicenters within Salem.

Earthquake Impacts — Earthquakes are a hazard with multiple impacts beyond the
obvious building collapse. Buildings may suffer structural damage which may or may
not be readily apparent. Earthquakes can cause major damage to roadways, making
emergency response difficult. Water lines and gas lines can break, causing flooding and
fires. Another potential vulnerability is equipment within structures. For example, a
hospital may be structurally engineered to withstand an earthquake, but if the equipment
inside the building is not properly secured, the operations at the hospital could be
severely impacted during an earthquake. Earthquakes can also trigger landslides.

Landslides

Landslides can result from human activities that destabilize an area or can occur as a
secondary impact from another natural hazard such as flooding. In addition to structural
damage to buildings and the blockage of transportation corridors, landslides can lead to
sedimentation of water bodies.

The entire City has been classified as having a low risk for landslides.

Land Use and Development Trends

Existing Land Use

The most recent land use statistics available from the state are from aerial photography
done in 2005. Table 8 shows the acreage and percentage of land in 21 categories. If the
five residential categories are aggregated, residential uses make up 33.19 % of the area of
the City (5,374.35) acres). The highest percentage single use is forested lands which
comprise 23.79 %, 1278.86 acres.
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Table 8
2005 Land Use

Land Type Acres Percent

Cropland 0 0
Pasture 8.85 0.16
Forest 1278.86 23.79
Wetland 157.11 2.92
Mining 50.80 0.94
Open Land 146.63 2.73
Participation Recreation 119.64 2.22
Spectator Recreation 1.06 0.02
Water-based Recreation 2.52 0.05
Multifamily Residential 757.03 14.08
High Density Residential 786.80 14.64
Medium Density Residential 192.77 3.59
Low Density Residential 47.12 0.88
Very Low Density Residential 30.29 0.56
Saltwater Wetland 48.37 0.90
Commercial 403.34 7.50
Industrial 219.65 4.09
Urban Open 2.93 0.05
Transportation 47.0 0.87
Waste Disposal 16.75 0.31
Water 76.20 142
Cranberry Bog 0 0
Power line 49.24 0.92
Saltwater Beach 50.98 0.95
Golf Course 189.50 3.53
Marina 5.93 1.10
Urban Public 252.09 4.69
Cemetery 165.70 3.08
Orchard 0 0
Nursery 1.02 0.02
Forested Wetland 127.78 2.38
Junkyards 15.68 0.29
Brush land/Succession 74.34 1.38
Total 5,374.35 100
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For more information on how the land use statistics were developed and the definitions of
the categories, please go to http://www.mass.gov/mgis/lus.htm.

Economic Elements

While Salem does not have a quantitative measure of the impact of specific businesses,
industries, or areas on its local economic conditions, there are several economic drivers
within the City that face potential damage during a coastal natural hazard flooding event.
These were businesses located along the waterfront, most especially in the Derby Street,
Bridge Street, Fort Avenue and Shetland Industrial Park areas.

Historic, Cultural, and Natural Resource Areas

Salem, the “City of Peace”, is a small city with a big history. Founded in 1626 by Roger
Conant, Salem has a rich history that includes a key role in the spice trade with the East
Indies and is the home of the infamous Salem Witchcraft Trials of 1692. Salem Common
is the site of the country’s first muster (1637), the birthplace of the National Guard.
Salem is the second incorporated city in Massachusetts (April, 1836) and the second
oldest settlement in New England (settled four years before the settlement of Boston). In
Salem, the birthplace of celebrated author Nathaniel Hawthorne, you will find mansions
of some of the country’s first millionaires. Notable historic resources include Fort Lee,
Fort Pickering, Baker’s Island Light Station, Judge Jonathan Corwin House (the Witch
House), Pioneer Village, Salem Maritime National Historic Site (where you can visit the
Friendship, a reconstructed merchant ship) and the House of the Seven Gables. The
Peabody Essex Museum also boasts several historic homes in their museum
neighborhood.

Located in the Essex National Heritage Area, Salem has a long tradition of community-
wide preservation efforts. It was one of the first Massachusetts’ communities to establish
a local historic district, creating its first district in 1971. There are currently 4 local
historic districts, comprising over 600 properties. There are 45 properties and districts
listed on the National Register of historic places, (including 8 National Historic
Landmarks) and over 4000 inventoried properties (the third highest in the
Commonwealth).

Salem Woods, Forest River Conservation Area and Park, Winter Island Park, and Salem

Willows Park stand out as breathtaking natural resources and good examples of the City’s
shoreline resources, but other parks include Mack Park and the Salem Common.

Development Trends

Salem conforms to the historic pattern of settlement on the North Shore: coastal lowlands
and lowland valleys first, river basins second and uplands last. After World War II,
Salem’s population had already passed its peak and residential development pressures
were not strong enough to overcome the high cost of development in the ledge- and
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marsh-filled southern part of the City. In the center-west part of the City, the Witchcraft
Heights subdivision was built in the 1960s and in the southeast the Pickman Park
subdivision appeared in the 1970s.

When the first urban renewal plan began in the 1970s with the demolition of several
historic buildings, citizen outcry redirected the process towards adaptive reuse and infill
projects. The Essex Street pedestrian mall and the Pickering Wharf complex were
products of the downtown revitalization movement of the 1970s.

The regional real estate boom of the late 1970s and the 1980s fueled limited residential
and commercial growth in Salem. The existing commercial development along Highland
Avenue and Loring Avenue expanded, attracting shoppers who formerly patronized
downtown stores. New infill condominium developments and condominium conversions
of existing buildings proliferated in the already built-up parts of the City. In addition, new
condominium complexes in South Salem were built off Highland Avenue and Loring
Avenue.

Infill development has continued in recent years as Salem has seen the influx of many
new residents from Boston seeking affordable housing and a lower cost of living. These
residents tend to be younger, want more value for their dollar, and are willing to
commute to Boston via car, train, bus, or ferry. MAPC predicts the population of Salem
will grow 20 percent above its 1990 level by the year 2030. The consequences of this
may be enormous in scope because Salem has limited land available for development and
it needs to balance development pressures and preservation of open space. According to
MassGIS, between 1985 and 1999 Salem saw an increase in multi-family residential
acres (68%), high density residential areas (.5%), medium density residential acres
(13%), and commercial acres (7%). Forested acreage (already limited) decreased 13
percent, and wetland acreage stayed the same. (Salem Open Space and Recreation Plan,
2007-2012)

Largely built out and one of the more densely populated communities in Massachusetts,
Salem’s economy is strongly linked to tourism, a large share of its local employment is in
service industries, municipal and State government, health care, and education. The city’s
largest employers include the City of Salem, North Shore Medical Center, Salem State
University, the Peabody Essex Museum, and Salem Five Savings Bank, all of which offer
competitive jobs and whose employees and patrons support many of the city’s smaller
businesses. Salem also maintains an extensive legal community, including both
governmental and private institutions. The Essex County Registry of Deeds and the
District Attorney’s Office are located in Salem, as well as the District, Superior, Juvenile,
and Probate Courts. The completion of the J. Michael Ruane Judicial Center in 2011 will
result in an expansive courts complex consisting of a new 190,000 square foot facility
adjacent to the existing Probate and Family Court/Registry of Deeds building. However,
the Registry of Deeds will be moving to an undetermined location. (2010 Salem
Consolidated Plan)

20



CITY OF SALEM HAZARD MITIGATION PLAN
2011 UPDATE

Recent and Potential Future Development

MAPC consulted with City staff to determine areas that have been or are likely to be
developed in the future, defined for the purposes of this plan as a five year time horizon.
These areas are shown on Map 2, “Potential Development” and are described below. The
letter for each site corresponds to the letters on Map 2.

8) US Biological, complete

9) Osborne Hills, under construction

10) Witch Hill Subdivision, under construction

11) Gateway Center, permitted

12) Riverview Place, complete

13) St. Joseph’s School Apartments, permitting

14) Lowe’s/Wal-Mart, permitting phase and appeal

15) Salem State University: two new dormitories, complete

16) New tennis courts and baseball field at Salem State University, complete

17) New YMCA- 2010

18) Blaney Street Wharf Improvements, under construction

19) Thom’s Circle Subdivision- 5 houses, ten acres, complete

20) New Trash and Recycling Transfer Station: permitting phase, 10 acres

21) New State Courthouse, under construction

22) MBTA Parking Garage: 700 cars, planning stage

23) Intervale Road: 10 Houses, Form A approvals, complete,

24) Cloverdale Circle: subdivision: 4 homes, 3 acres, complete

25) Scotia Street: subdivision- 2 homes, to be built 2011
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Recent and Potential Development in Hazard Areas

Table 9 shows the relationship of these parcels to two of the mapped hazards. This
information is provided so that planners can ensure that development proposals comply
with flood plain zoning and that careful attention is paid to drainage issues.

Table 9: Relationship of Recent and Potential Development to Hazard Areas

Parcel Landslide | Flood Zone
risk

US Biological Low No

Osborne Hills Low No

Witch Hill Subdivision Low No

Gateway Center Low 14.4545% in A

Riverview Place Low 22.3789% in A

St. Joseph’s School Condos Low No

Lowes/Wal-Mart Low No

Salem State College Low 97.0498% in 0.2% Annual
Chance)

New tennis courts and baseball field at Salem Low 67.9591% in 0.2% Annual

State College Chance)

New YMCA Low No

Blaney Street Wharf improvements Low 47.069% in AE
46.9703% in VE

Thomas Circle Subdivision Low No

New Trash and Recycling Transfer Station Low No

New state Courthouse Low No

MBTA Parking Garage Low 100% in AE

Intervale Road Low 0.4401% in 0.2% Annual
Chance)

Cloverdale Circle: subdivision Low No

Scotia Street subdivision Low No
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Critical Infrastructure in Hazard Areas

Critical infrastructure includes facilities that are important for disaster response and
evacuation (such as emergency operations centers, fire stations, water pump stations, etc.)
and facilities where additional assistance might be needed during an emergency (such as
nursing homes, elderly housing, day care centers, etc.). These facilities are listed in
Table 10 and are shown on all of the maps in Appendix B.

The purpose of mapping the natural hazards and critical infrastructure is to present an

overview of hazards in the community and how they relate to critical infrastructure, to
better understand which facilities may be vulnerable to particular natural hazards.
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Explanation of Columns in Table 10.

Column 1: ID #: The first column in Table 8 is an ID number which appears on the maps that are part of this plan.
See Appendix B.

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

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

Column 4: Landslide Risk: The fourth column indicates the degree of landslide risk for that site. This information
came from NESEC. The landslide information shows areas with either a low susceptibility or a moderate susceptibility
to landslides based on mapping of geological formations. This mapping is highly general in nature. For more
information on how landslide susceptibility was mapped, refer to http://pubs.usgs.gov/pp/p1183/pp1183.html.

Column 5: FEMA Flood Zone: The fifth column addresses the risk of flooding. A “No” entry in this column means that
the site is not within any of the mapped risk zones on the Flood Insurance Rate Maps (FIRM maps). If there is an
entry in this column, it indicates the type of flood zone as follows:

Column 7: Flood Zone: Risk of flooding. No entry in this column means that the site is not within any of the mapped
risk zones on the Flood Insurance Rate Maps (FIRM). If there is an entry in this column, it indicates the type of flood
zone as follows:

Zone A - Zone A is the flood insurance rate zone that corresponds to the 100-year floodplains that are
determined in the Flood Insurance Study (FIS) by approximate methods. Because detailed hydraulic analyses
are not performed for such areas, no BFEs (base flood elevations) or depths are shown within this zone.
Mandatory flood insurance purchase requirements apply.

Zone AE and A1-A30 - Zones AE and A1-A30 are the flood insurance rate zones that correspond to the 100-
year floodplains that are determined in the FIS by detailed methods. In most instances, BFEs derived from the
detailed hydraulic analyses are shown at selected intervals within this zone. Mandatory flood insurance
purchase requirements apply.

Zones B, C, and X500 - Zones B, C, and X are the flood insurance rate zones that correspond to areas outside
of the 100-year floodplains, areas of 100-year sheet flow flooding where average depths are less than 1 foot,
areas of 100-year stream flooding where the contributing drainage area is less than 1 square mile, or areas
protected from the 100-year flood by levees. No BFEs or depths are shown within this zone.

Zone VE - Zone VE is the flood insurance rate zone that corresponds to the 100-year coastal floodplains that
have additional hazards associated with storm waves. BFEs derived from the detailed hydraulic analyses are
shown at selected intervals within this zone. Mandatory flood insurance purchase requirements apply.

Column 6: Locally-ldentified Flood Area: The locally identified areas of flooding were identified by town staff as areas
where flooding occurs. These areas do not necessarily coincide with the flood zones from the FIRM maps. They may
be areas that flood due to inadequate drainage systems or other local conditions rather than location within a flood
zone. The numbers correspond to the numbers on Map 8, “Hazard Areas”.

Column 7: Average annual snowfall: The snowfall mapping indicates that there are two bands of snowfall in
southeastern Massachusetts. An entry of “high” indicates an annual average of 48.1 — 72 inches of snow. An entry of
“low” indicates a range of 36-48 inches.

Column 8: Hurricane Surge Area: Whether the site is located within a hurricane surge area and the potential degree of
inundation during a hurricane. The following explanation of hurricane surge areas is taken from the U.S. Army Corps
of Engineers web site:

“Hurricane storm surge is an abnormal rise in sea level accompanying a hurricane or other intense storm.
Along a coastline a hurricane will cause waves on top of the surge. Hurricane Surge is estimated with the
use of a computer model called SLOSH. SLOSH stands for Sea Lake and Overland Surge from Hurricanes.
The SLOSH models are created and run by the National Hurricane Center. There are about 40 SLOSH
models from Maine to Texas. The SLOSH model results are merged with ground elevation data to
determine areas that will be subject to flooding from various categories of hurricanes. Hurricane categories
are defined by the Saffir-Simpson Scale.” http://www.sam.usace.army.mil/hesdata/General/hestasks.htm

According to the Saffir-Simpson Scale, the least damaging storm is a Category 1 (winds of 74-95 miles per hour) and
the most damaging storm is a Category 5 (winds greater than 155 miles per hour).
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Table 10: Relationship of Critical Infrastructure to Hazard Areas

ID NAME TYPE Landslide Within FEMA Flood Within Locally | Average Hurricane
Zone ID'ed Area of | Annual Snow | Surge Areas
Flooding? Fall (Category#)
1 Dominion Energy Salem Harbor Power Generating | Low AE No High 2
Station Plant Susceptability
2 Keyspan Energy Delivery LNG Storage Low 0.2 PCT ANNUAL No High 2
Facility Susceptability | CHANCE FLOOD
HAZARD
3 Veterans Memorial Bridge Bridge No AE No High 0
4 MBTA Tunnel Tunnel Low AE No High 0
Susceptability
5 South Essex Sewage District Waste Water Low No No High 0
Treatment Susceptability
6 Salem Police Dept Police Station Low 0.2 PCT ANNUAL No High 3
Susceptability | CHANCE FLOOD
HAZARD
7 Salem Fire Dept Fire Station Low No No High 2
Susceptability
8 Cingular Wireless Cell Tower Communication Low No No Low 0
Tower Susceptability
9 AT&T Broadband Tower Communication Low No No Low 0
Tower Susceptability
10 DPW Headquarters Government Low 0.2 PCT ANNUAL No High 3
Building Susceptability | CHANCE FLOOD
HAZARD
11 Pioneer Beach Water Related No VE No High 1
Facility
12 Salem Municipal Pool Recreation Low AE No High 2
Susceptability
13 Kernwood Bridge Bridge No AE No High 0
14 Mass Electric Substation #2 Power Substation | Low No No Low 0
Susceptability
15 Salem Traffic Control Point Traffic Control Low No No Low 3

Point

Susceptability
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Table 10: Relationship of Critical Infrastructure to Hazard Areas
ID NAME TYPE Landslide Within FEMA Flood Within Locally | Average Hurricane
Zone ID'ed Areaof | Annual Snow | Surge Areas
Flooding? Fall (Category#)
16 Mass Electric Substation #3 Power Substation | Low No No Low 0
Susceptability
17 Mass Electric Substation #4 Power Substation | Low No No Low 3
Susceptability
18 Mass Electric Substation #5 Power Substation | Low 0.2 PCT ANNUAL No High 3
Susceptability | CHANCE FLOOD
HAZARD
19 Mass Electric Substation #6 Power Substation | Low No No High 0
Susceptability
20 Mass Electric Substation #7 Power Substation | Low No No High 4
Susceptability
21 Mass Electric Substation #8 Power Substation | Low No No High 3
Susceptability
22 Mass Electric Substation #1 Power Substation | Low No No Low 0
Susceptability
23 City Hall Government Low No No High 0
Building Susceptability
24 City Hall Annex Government Low No No High 4
Building Susceptability
25 Park And Recreation Government Low No No Low 0
Headquarters Building Susceptability
26 Railroad Tracks Transportation Low No No Low 4
Susceptability
27 North River Water No AE No High 0
28 Forest River Beach Recreation No VE No High 0
29 Waikiki Beach Recreation No VE No High 0
30 Willows Pier Beach Recreation Low VE No High 0
Susceptability
31 Dead Horse Beach Recreation Low AE No High 1
Susceptability
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Table 10: Relationship of Critical Infrastructure to Hazard Areas
ID NAME TYPE Landslide Within FEMA Flood Within Locally | Average Hurricane
Zone ID'ed Areaof | Annual Snow | Surge Areas
Flooding? Fall (Category#)
32 Collins Cove Recreation No VE No High 0
33 Steps Beach Recreation Low AE Columbus High 1
Susceptability Avenue
@Willows Park
34 Bates Elementary School School Low No No High 0
Susceptability
35 St Joseph Elementary School School Low No No High 0
Susceptability
36 Pequot Highland Apts. Residential Low No No Low 0
Building Susceptability
37 Salem State University Academic | University Low No No Low 0
Bldg. Building Susceptability
38 Colonial Terrace Residential Low No No Low 0
Building Susceptability
39 Phillips House Special Needs Low No No High 4
Housing Susceptability
40 Salem YMCA Afterschool Day Child Care Low No No High 0
Care Location Susceptability
41 Fairweather Apartments Residential Low No No Low 0
Building Susceptability
42 Little Darlings Preschool Child Care Low No No Low 0
Susceptability
43 Kiddie Koop Day Care Child Care Low No No High 4
Susceptability
44 John Bertram House Assisted Living Low No No High 0
Susceptability
45 Witchcraft Elementary School School Low No No Low 0
Susceptability
46 Salem State University Alumni University Low No No Low 0
House Building Susceptability
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Table 10: Relationship of Critical Infrastructure to Hazard Areas
ID NAME TYPE Landslide Within FEMA Flood Within Locally | Average Hurricane
Zone ID'ed Areaof | Annual Snow | Surge Areas
Flooding? Fall (Category#)
47 Run-a-Muck Child Care Center Child Care Low No No Low 0
Susceptability
48 Norton Terrace Residential Low No No Low 0
Building Susceptability
49 Salem State University O'Keefe Mortuary Low 0.2 PCT ANNUAL South River Low 3
Ctr. Susceptability | CHANCE FLOOD Study:Canal
HAZARD Street
50 Horace Mann Laboratory School | School Low No No Low 0
Susceptability
51 Salem State University Preschool | Child Care Low No No Low 0
Program Susceptability
52 Grosvenor Park Nursing Center Nursing Home Low No No Low 0
Susceptability
53 Plumber Home For Boys Group Home Low No No High 0
Susceptability
54 Brookhouse Home Assisted Living Low No No High 4
Residence Susceptability
55 Leefort Terrace Residential Low AE No High 2
Building Susceptability
56 Salem Housing Authority Residential Low No No High 0
Building Susceptability
57 Morency Manor Residential Low No No High 4
Building Susceptability
58 Salem State University, Peabody | University Low No No Low 0
Hall Building Susceptability
59 Salem State University, Meier University Low No No High 0
Hall Building Susceptability
60 Boys & Girls Fun Club Child Care Low No No High 4
Susceptability
61 Bates Terrace Residential Low No No Low 0
Building Susceptability
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Table 10: Relationship of Critical Infrastructure to Hazard Areas
ID NAME TYPE Landslide Within FEMA Flood Within Locally | Average Hurricane
Zone ID'ed Areaof | Annual Snow | Surge Areas
Flooding? Fall (Category#)
62 House Of Seven Gables Preschool | Child Care Low No No High 4
Susceptability
63 Salem State University - Sullivan | University Low No No High 0
Bldg Building Susceptability
64 Linden St. Apt. Residential Low No No High 0
Building Susceptability
65 Dalton Housing Residential Low No No High 4
Building Susceptability
66 Salem State University Admin University Low No No High 0
Office Building Susceptability
67 Pioneer Terrace Residential Low AE No High 2
Building Susceptability
68 Salem State University Bates University Low No No Low 0
Town House Building Susceptability
69 Salem Heights Apts. Residential Low No No Low 0
Building Susceptability
70 J. Michael Ruane Residential Low No No High 0
Building Susceptability
71 Kinder Care Learning Center #668 | Child Care Low No No Low 0
Susceptability
72 Green House School School Low No No Low 0
Susceptability
73 The Essex Condominium Residential Low No No High 0
Building Susceptability
74 Bertram Terrace Residential Low No No High 0
Building Susceptability
75 Salem Housing Authority Office Residential Low No No High 4
& Res. Building Susceptability
76 Carlton Elementary School Low No No High 0
Susceptability
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Table 10: Relationship of Critical Infrastructure to Hazard Areas
ID NAME TYPE Landslide Within FEMA Flood Within Locally | Average Hurricane
Zone ID'ed Areaof | Annual Snow | Surge Areas
Flooding? Fall (Category#)
77 Nathaniel Bowditch School School Low No No Low 0
Susceptability
78 Henny Penny Nursery School School Low No No High 0
Susceptability
79 Salem Community Child Care Child Care Low No No High 2
Susceptability
80 Northshore Head Start Child Care Low AE No High 2
Susceptability
81 Salem State University Harrington | University Low No No Low 0
Bldg. Building Susceptability
82 Crombie St. Church/Salem Place of Worship | Low No No High 0
Mission Susceptability
83 Salem State University, Food University Low No No High 0
Court Building Susceptability
84 Salem State University, Ellison University Low No No Low 0
Ctr. Building Susceptability
85 Salem YMCA Children's Corner | Child Care Low No No High 4
Location 2 Susceptability
86 Salem Hospital Medical Facility | Low No No Low 0
Susceptability
87 Loring Towers Residential Low No No Low 0
Building Susceptability
88 Salem State University, Bowditch | University Low No South River Low 0
Hall Building Susceptability Study: Canal
Street
89 Puddle Jumpers Child Care Low No No Low 0
Susceptability
90 Bentley Elementary School School Low AE No High 2
Susceptability
91 Fire Station # 2 Fire Station Low No No High 0
Susceptability
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Table 10: Relationship of Critical Infrastructure to Hazard Areas
ID NAME TYPE Landslide Within FEMA Flood Within Locally | Average Hurricane
Zone ID'ed Areaof | Annual Snow | Surge Areas
Flooding? Fall (Category#)
92 The Phoenix School School Low No No High 4
Susceptability
93 Salem State University Library University Low No No High 0
Building Susceptability
94 Stephen Zisson Residential Low No No High 0
Building Susceptability
95 North Shore Head Start Family Services Low No No Low 0
Susceptability
96 North Shore Infant Toddler Child Care Low No No High 0
Developmental Susceptability
97 Young World Nursery School Child Care Low No No Low 0
Susceptability
98 Salem Council Aging Place of Low No No High 0
Assembly Susceptability
99 Salem Traffic Control Point Traffic Control Low No No High 0
Point Susceptability
100 | Salem Traffic Control Point Traffic Control Low No No High 0
Point Susceptability
101 | Salem Traffic Control Point Traffic Control Low No No Low 0
Point Susceptability
102 | Salem Traffic Control Point Traffic Control Low No No High 0
Point Susceptability
103 | Salem Traffic Control Point Traffic Control Low No No Low 0
Point Susceptability
104 | Salem Traffic Control Point Traffic Control Low No No High 0
Point Susceptability
105 | Salem Traffic Control Point Traffic Control Low No No Low 0
Point Susceptability
106 | Salem High School Low No No Low 0
Susceptability
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Table 10: Relationship of Critical Infrastructure to Hazard Areas
ID NAME TYPE Landslide Within FEMA Flood Within Locally | Average Hurricane
Zone ID'ed Areaof | Annual Snow | Surge Areas
Flooding? Fall (Category#)
107 | Collins Middle School Low No No Low 0
Susceptability
108 | Saltonstall School School Low No No High 0
Susceptability
109 | Fire Station # 4 Fire Station Low No No Low 0
Susceptability
110 | Northshore Community Health Medical Facility | Low No No High 4
Inc. Susceptability
111 | Fire Station# 5 Fire Station Low 0.2 PCT ANNUAL South River Low 4
Susceptability | CHANCE FLOOD Study: Canal
HAZARD Street
112 | Shaughnessy-Kaplan Rehab Medical Facility | Low No No Low 0
Hospital Susceptability
113 | Blaney St. Ferry Dock Water Related No VE No High 0
Facility
114 | Broad St. Cemetery Cemetery Low No No High 0
Susceptability
115 | CVS Pharmacy Pharmacy Low No No Low 0
Susceptability
116 | CVS Pharmacy Pharmacy Low No No High 0
Susceptability
117 | CVS Pharmacy Pharmacy Low No No Low 0
Susceptability
118 | Charter St. Cemetery Cemetery Low No No High 0
Susceptability
119 | Elementary School, Horace Mann | School Low No No Low 0
Laboratory Susceptability
120 | Essex Institute Museum Museum Low No No High 0
Susceptability
121 | Full-Spychalski Funeral Home Mortuary Low No No High 0
Susceptability
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Table 10: Relationship of Critical Infrastructure to Hazard Areas

ID NAME TYPE Landslide Within FEMA Flood Within Locally | Average Hurricane
Zone ID'ed Areaof | Annual Snow | Surge Areas
Flooding? Fall (Category#)
122 | Gonet Funeral Home Mortuary Low No No High 3
Susceptability
123 | Greenlawn Cemetery Cemetery Low No No High 0
Susceptability
124 | Hamilton Hall Historical Low No No High 0
Building Susceptability
125 | Harmony Grove Cemetery Cemetery Low No No Low 0
Susceptability
126 | Hawthorne Commons Residential Low No No Low 0
Building Susceptability
127 | Crosby's Market Grocery Store Low 0.2 PCT ANNUAL South River High 3
Susceptability | CHANCE FLOOD Study: Canal
HAZARD Street
128 | District Court Government Low No No High 0
Facility Susceptability
129 | Salem State University Office Building Low No No High 0
International House (SC) Susceptability
130 | Salem State University Police Police Station Low No No Low 4
Station (CC) Susceptability
131 | Salem State University Preschool | Child Care Low No No Low 0
Program. (SC) Susceptability
132 | Salem Waterfront Hotel Hotel Low No No High 2
Susceptability
133 | Salem Witch Museum Recreation Low No No High 0
Susceptability
134 | Salem-Beverly Railroad Bridge Railroad Bridge No AE No High 0
135 | Shaw’s Supermarket Grocery Store Low No No Low 0
Susceptability
136 | Small Fry Nursery School Child Care Low No No Low 3

Susceptability
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Table 10: Relationship of Critical Infrastructure to Hazard Areas
ID NAME TYPE Landslide Within FEMA Flood Within Locally | Average Hurricane
Zone ID'ed Areaof | Annual Snow | Surge Areas
Flooding? Fall (Category#)
137 | Southern Essex County Registry Government Low No No High 4
of Deeds Facility Susceptability
138 | Stanetsky Funeral Home Mortuary Low No No Low 0
Susceptability
139 | Superior Court Government Low No No High 0
Facility Susceptability
140 | TCP - Washington St. & Bridge Traffic Control Low No No High 0
St. Point Susceptability
141 | The Phoenix School School Low 0.2 PCT ANNUAL No High 3
Susceptability | CHANCE FLOOD
HAZARD
142 | Thermal Circuits Manufacturing Low No No Low 0
Susceptability
143 | US Custom House Historic Building | Low No No High 3
Susceptability
144 | Univar USA Inc. Chemical Low No No Low 3
Warehouse Susceptability
145 | US Post Office Government Low No No High 3
Building Susceptability
146 | Verizon Telephone Exchange Communication Low No No High 0
Susceptability
147 | Market Basket Grocery Store Low No No Low 0
Susceptability
148 | Murphy Funeral Home Mortuary Low No No High 0
Susceptability
149 | Hawthorne Cove Marina Water Related Low VE No High 2
Facility Susceptability
150 | Hawthorne Hotel Hotel Low No No High 0
Susceptability
151 | Home Depot Home Low No No Low 0
Maintenance Susceptability
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Table 10: Relationship of Critical Infrastructure to Hazard Areas
ID NAME TYPE Landslide Within FEMA Flood Within Locally | Average Hurricane
Zone ID'ed Areaof | Annual Snow | Surge Areas
Flooding? Fall (Category#)
152 | Juvenile Court Government Low No No High 4
Facility Susceptability
153 | Levesque Funeral Home Mortuary Low No No High 0
Susceptability
154 | Lincoln Hotel Residential Low No No High 0
Building Susceptability
155 | O'Donnell Funeral Home Mortuary Low No No High 4
Susceptability
156 | Peabody Essex Museum Museum Low No No High 0
Susceptability
157 | Perkin Elmer Manufacturing Low No No High 4
Susceptability
158 | Pickering Wharf Marina Water Related Low AE No High 3
Facility Susceptability
159 | Probate Court Government Low No No High 0
Facility Susceptability
160 | Puddle Jumpers Child Care Low No No Low 0
Susceptability
161 | Saint Mary's Cemetery Cemetery Low No No Low 0
Susceptability
162 | Salem Access Television Public Access TV | Low No No High 2
Susceptability
163 | Salem Athenaeum Private Library Low No No High 0
Susceptability
164 | Salem Fire Department Emergency Low AE No High 2
Facility Susceptability
165 | Salem Mission Homeless Shelter | Low No No High 3
Susceptability
166 | Salem Public Library Government Low No No Low 0
Building Susceptability
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Table 10: Relationship of Critical Infrastructure to Hazard Areas
ID NAME TYPE Landslide Within FEMA Flood Within Locally | Average Hurricane
Zone ID'ed Areaof | Annual Snow | Surge Areas
Flooding? Fall (Category#)
167 | Salem State University Office Building Low 0.2 PCT ANNUAL No Low 2
Admissions (NC) Susceptability | CHANCE FLOOD
HAZARD
168 | Salem State University Office Building Low No No High 0
Affirmative Action Bldg (NC) Susceptability
169 | Salem State University Place of Low No No High 0
Auditorium (NC) Assembly Susceptability
170 | Salem State University Bertoloni | University Low 0.2 PCT ANNUAL No Low 2
School of Business Building Susceptability | CHANCE FLOOD
HAZARD
171 | Salem State University Bookstore | University Low 0.2 PCT ANNUAL No Low 2
(Central Campus) Building Susceptability | CHANCE FLOOD
HAZARD
172 | Salem State University Cat Cove | Marine Low No No High 3
Marine Lab Laboratory Susceptability
173 | Salem State University Central Dormitory Low 0.2 PCT ANNUAL No Low 2
Campus Dorms (CC) Susceptability | CHANCE FLOOD
HAZARD
174 | Salem State University Enterprise | Business Building | Low 0.2 PCT ANNUAL No Low 2
Center (CC) Susceptability | CHANCE FLOOD
HAZARD
175 | Wal-Mart Dept. Store Low No No Low 0
Susceptability
176 | Winter Island Yacht Yard Water Related Low No No High 4
Facility Susceptability
177 | AT&T Broadband Tower Communication Low No No Low 0
Tower Susceptability
178 | B&M Tunnel Terror Target Low No No High 4
Susceptability
179 | Berube & Sons Funeral Home Mortuary Low No No High 0
Susceptability
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Table 10: Relationship of Critical Infrastructure to Hazard Areas

ID NAME TYPE Landslide Within FEMA Flood Within Locally | Average Hurricane
Zone ID'ed Areaof | Annual Snow | Surge Areas
Flooding? Fall (Category#)
180 | Cingular Wireless Cell Tower Communication Low No No Low 0

Tower

Susceptability
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Vulnerability Assessment

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

Introduction to HAZUS-MH

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

“HAZUS-MH is a nationally applicable standardized methodology and software
program that contains models for estimating potential losses from earthquakes,
floods, and hurricane winds. HAZUS-MH was developed by the Federal
Emergency Management Agency (FEMA) under contract with the National
Institute of Building Sciences (NIBS). Loss estimates produced by HAZUS-MH
are based on current scientific and engineering knowledge of the effects of
hurricane winds, floods and earthquakes. Estimating losses is essential to
decision-making at all levels of government, providing a basis for developing and
evaluating mitigation plans and policies as well as emergency preparedness,
response and recovery planning.

HAZUS-MH uses state-of-the-art geographic information system (GIS) software
to map and display hazard data and the results of damage and economic loss
estimates for buildings and infrastructure. It also allows users to estimate the
impacts of hurricane winds, floods and earthquakes on populations.”

There are three modules included with the HAZUS-MH software: hurricane wind,
flooding, and earthquakes. There are also three levels at which HAZUS-MH can be run.
Level 1 uses national baseline data and is the quickest way to begin the risk assessment
process. The analysis that follows was completed using Level 1 data.

Level 1 relies upon default data on building types, utilities, transportation, etc. from
national databases as well as census data. While the databases include a wealth of
information on the nine communities that are a part of this study, it does not capture all
relevant information. In fact, the HAZUS training manual notes that the default data is
“subject to a great deal of uncertainty.”

However, for the purposes of this plan, the analysis is useful. This plan is attempting to

only generally indicate the possible extent of damages due to certain types of natural
disasters and to allow for a comparison between different types of disasters. Therefore,
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this analysis should be considered to be a starting point for understanding potential
damages from the hazards. If interested, communities can build a more accurate database
and further test disaster scenarios.

Estimated Damages from Hurricanes

According to the State Hazard Mitigation Plan, between 1858 and 2000, there were 15
hurricanes. 60% were Category 1, 33% were Category 2 and 7% were Category 3. For
the purposes of this plan, Category 2 and a Category 4 storms were chosen to illustrate
damages. The Category 4 storm was included in order to present a reasonable “worst
case scenario” that would help planners and emergency personnel evaluate the impacts of
storms that might be more likely in the future, as we enter into a period of more intense
and frequent storms.

Table 11
Estimated Damages from Hurricanes

Category 2 | Category 4

Building Characteristics

Estimated total number of buildings 11,573 11,573
Estimated total building replacement value

(YYear 2002 $) (Millions of Dollars) $3,267 $3,267
Building Damages

# of buildings sustaining minor damage 1,183 3,886
# of buildings sustaining moderate damage 210 1,921
# of buildings sustaining severe damage 10 6297
# of buildings destroyed 1 99
Population Needs

# of households displaced 99 914
# of people seeking public shelter 27 227
Debris

Building debris generated (tons) 9,970 47,915
Tree debris generated (tons) 6,979 35,457
# of truckloads to clear building debris 281 1,427
Value of Damages (Thousands of dollars)

Total property damage $38,322.81 | $288,084.41
Total losses due to business interruption $5,298.74 | $41,611.13

INo Category 4 or 5 hurricanes have been recorded in New England. However, a Category
4 hurricane was included to help the communities understand the impacts of a hurricane
beyond what has historically occurred in New England.

40



CITY OF SALEM HAZARD MITIGATION PLAN

2011 UPDATE

Estimated Damages from Earthquakes

Methodology Used

In order to assess damages from earthquakes, the HAZUS-MH earthquake module was
used. For more information, see the description of the HAZUS-MH software above.
The HAZUS earthquake module allows users to define a number of different types of
earthquakes and to input a number of different parameters. The module is more useful
where there is a great deal of data available on earthquakes. In New England, defining
the parameters of a potential earthquake is much more difficult because there is little
historical data. The earthquake module does offer the user the opportunity to select a
number of historical earthquakes that occurred in Massachusetts. For the purposes of this
plan, two earthquakes were selected: a 1963 earthquake with a magnitude of 5.0 and an

earthquake with a magnitude of 7.0.

Table 12

Estimated Damages from Earthquakes

Magnitude Magnitude
5.0 7.0

Building Characteristics
Estimated total number of buildings 11,573 11,573
Estimated total building replacement value (Year 2002
$) (Millions of dollars) $3,267 $3,267
Building Damages
# of buildings sustaining slight damage 1,904 1,249
# of buildings sustaining moderate damage 675 3,714
# of buildings sustaining extensive damage 118 3,178
# of buildings completely damaged 16 3,225
Population Needs
# of households displaced 193 7,883
# of people seeking public shelter 113 4,579
Debris
Building debris generated (tons) Not available | Not available
Value of Damages (Millions of dollars)
Total property damage $197.51 $2,749.39
Total losses due to business interruption $21.29 $509.97
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Estimated Damages from Flooding

Methodology Used

MAPC did not use HAZUS-MH to estimate flood damages in Salem. In addition to
technical difficulties with the software, the riverine module is not a reliable indicator of
flooding in areas where inadequate drainage systems contribute to flooding even when
those structures are not within a mapped flood zone. In lieu of using HAZUS, MAPC
developed a methodology to give a rough approximation of flood damages.

Salem is 8.19 square miles or 5,241.59 acres. Approximately 184 acres have been
identified by local officials as areas of flooding. This amounts to 3.454 % of the land
area in Salem. The number of structures in each flood area was estimated by applying
the percentage of the total land area to the number of structures (11,573) in Salem; the
same number of structures used by HAZUS for the hurricane and earthquake
calculations. HAZUS uses a value of $282,295 per structure for the building replacement
value. This was used to calculate the total building replacement value in each of the
flood areas. The calculations were done for a low estimate of 10% building damages and
a high estimate of 50% as suggested in the FEMA September 2002 publication, “State
and Local Mitigation Planning how-to guides” (Page 4-13). The range of estimates for
flood damages is $11,291,800 - $56,459,000. These calculations are not based solely on
location within the floodplain or a particular type of storm (i.e. 100 year flood).
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Table 13
Estimated Damages from Flooding

ID | Flood Hazard Area Approximate | % of # of Replacement | Low Estimate | High
Area in Acres | Total Structures | Value of Damages Estimate of
Land Damages
Area
1 South River Basin :Canal Street | 58.863 1.104 128 $36,133,760 | $3,613,376 $18,066,880
2 South River Basin: Jefferson Ave | 48.612 0.912 106 $29,923,270 | $2,992,327 $14,961,635
and Brooks Road
3 Forrester Street 20.439 0.383 44 $12,420,980 | $1,242,098 $6,210,490
4 North River/Bridge Street 41.981 0.787 91 $25,688,845 | $25,688,845 $12,844,422
5 Columbus Avenue @Willows 14.272 0.268 31 $8,751,145 $8,751,145 $$4,375,573
Park
Total 184.167 3.454 400 $ 112,918,000 | $11,291,800 $56,459,000
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V. HAZARD MITIGATION GOALS

The Salem Local Multiple Hazard Community Planning Team met on August 18, 2010.
At that meeting, the team reviewed and discussed the goals from the 2005 Hazard
Mitigation Plan for the City of Salem. Reflective of City staff’s increasing knowledge
and familiarity with hazard mitigation planning and the potential impacts of natural
hazard events on Salem, the local committee modified Goal 6 to emphasize the regional
nature of coastal erosion issues and added Goal 10.

The following ten goals were endorsed by the Committee for the 2010 update of the
Salem Hazard Mitigation Plan:

1. Ensure that critical infrastructure sites are protected from natural hazards.

2. Protect existing residential and business areas from flooding.

3. Maintain existing mitigation infrastructure in good condition.

4. Continue to enforce existing zoning and building regulations.

5. Educate the public about zoning and building regulations, particularly with
regard to changes in regulations that may affect tear-downs and new

construction.

6. Work with surrounding communities to ensure regional cooperation and
solutions for hazards affecting multiple communities such as coastal erosion.

7. Encourage future development in areas that are not prone to natural hazards.
8. Educate the public about natural hazards and mitigation measures.
9. Make efficient use of public funds for hazard mitigation.

10. Protect the City’s ability to respond to various natural hazard events.
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VI. EXISTING MITIGATION MEASURES
Existing Multi-Hazard Mitigation Measures

Comprehensive Emergency Management Plan (CEMP) — Every community in
Massachusetts is required to have a Comprehensive Emergency Management Plan. These
plans address mitigation, preparedness, response and recovery from a variety of natural
and man-made emergencies. These plans contain important information regarding
flooding, hurricanes, tornadoes, dam failures, earthquakes, and winter storms. Therefore,
the CEMP is a mitigation measure that is relevant to all of the hazards discussed in this
plan.

Communications Equipment — The City utilizes the Incident Command Unit, a mobile
communications center available to the City through the MA State Police and The MA
Department of Fire Services. The City has a Reverse 911 system in place.

Emergency Power Generators —There are up to date generators in the two primary
emergency shelters, the High School and the Bowditch School. The DPW Facility and
Fire Stations Two and Five need fixed generator capacity.

Massachusetts State Building Code — The Massachusetts State Building Code contains
many detailed regulations regarding wind loads, earthquake resistant design, flood-
proofing, and snow loads.

Southern Essex Regional Emergency Management Planning Committee (REPC) — Salem
is a member of a regional emergency planning committee together with Danvers, Essex,
Gloucester, Lynn, Manchester-by-the-Sea, Marblehead, Nahant, Peabody, Rockport,
Salem, Swampscott

Public Information & Outreach — The City provides information to residents and
business owners relating to a range of potential natural hazards, most especially with
regard to flooding, hurricanes, and northeasters.

Existing Flood Hazard Mitigation Measures

National Flood Insurance Program (NFIP) — Salem participates in the NFIP with 207
policies in force as of the May 31, 2010. FEMA maintains a database on flood insurance
policies and claims. This database can be found on the FEMA website at
http://www.fema.gov/business/nfip/statistics/pcstat.shtm

The City complies with the NFIP by enforcing floodplain regulations, maintaining up-to-
date floodplain maps, and providing information to property owners and builders
regarding floodplains and building requirements.

The following NFIP information is provided for the City of Salem:
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Flood insurance policies in force ( as of January 31, 2011) 207
Coverage amount of flood insurance policies $48,664,500
Premiums paid $ 244,329
Total losses (all losses submitted regardless of the status) 119
Closed losses (Losses that have been paid) 93
Open losses (Losses that have not been paid in full) 0
CWAORP losses ( Losses that have been closed without payment) 26
Total payments (Total amount paid on losses) $920,066.11

Since the 2005 plan, the policies in force have increased by 32 and the total losses have
increased by 48. The total payments, as of December 21, 2004, were $626,935.61,
$293,130.50 less than the most recent figure.

Public Works Operations/Maintenance Activities — The Public Works Department
actively maintains the City’s storm drain system. The following specific activities serve
to maintain the capability of the drainage system through the reduction of sediment and
litter build up and proper maintenance and repair.

o Street sweeping — Street sweeping is conducted twice times annually, with
downtown area streets swept weekly.

o Catch basin cleaning —2000 catch basins cleaned annually (some
biannually as needed).

o Roadway treatments — Calcium Chloride is used for snow/ice treatment.

o Drainage maintenance- Approximately 80 % of the City’s catch basins
and drain lines are now digitally mapped.

2007-2012 Open Space and Recreation Plan- In order to provide enhanced flood plain
protection, two of the Plan’s top priorities are to identify filled wetlands and work with
the owners to restore them as well as placing conservation restrictions on any wetlands in
flood plain districts.

Wetlands and Flood Overlay District — Zoning is intended to protect the public health
and safety through the regulation of land use. The Salem Zoning Ordinance includes a
Floodplain District (Section 8-1). The purposes of this district are:

1. To protect the health and safety of the occupants of lands subject to seasonal or periodic
flooding.
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2. To protect persons and property from hazard and loss through the regulation of future
development of lands adjoining water-courses.

3. To preserve the natural flood-control characteristics and the water storage capacity of
wetlands and floodplains and to protect against pollution and contamination of such water
supplies and to conserve valuable habitats for wildlife, including fisheries and shellfisheries.
4. To ensure the control and containment of sewage, and the safety of gas, electric, fuel and
other utilities from breaking, leaking, short-circuiting, igniting or any other damage due to
flooding.

5. To comply with applicable federal standards for flood prone areas.

The Wetlands and Floodplain Overlay District is an overlay district, defined by the 100-
year floodplain as designated by FEMA. Within the District, the following requirements
must be met:

e All existing and anticipated development and uses will not obstruct or divert flood
flow; substantially reduce natural floodwater storage capacity in the local drainage
area; destroy valuable habitat for wildlife, including fisheries or shellfisheries;
adversely affect groundwater resources or increase stormwater runoff velocity so that
water levels on other land are substantially raised or the danger from flooding
increased.

e The floor of the basement or, if none, the lowest floor of new construction or
substantial improvement of structures for residential uses shall be at or above the
100-year flood level.

e The floor of the basement or, if none, the lowest floor of new construction or
substantial improvement of structures for nonresidential uses shall be at or above
the one-hundred-year flood level or the structures shall be flood-proofed to that
level in compliance with the applicable requirements of the Massachusetts State
Building Code. Flood-proofing measures shall ensure that the structure is
watertight and that structural components have the capability of resisting
hydrostatic and hydrodynamic loads and the effects of buoyancy.

e Where the proposed use will be located within a coastal high hazard area
(Zone V3 on the FIA Flood Insurance Rate Maps), the following conditions must
be fulfilled:

o New structures or substantial improvements shall be located landward of
the reach of mean high tide.

o New structures or substantial improvements shall be elevated on
adequately anchored pilings or columns and securely anchored to such
pilings or columns so that the lowest portion of the structural members the
lowest floor (excluding the pilings or columns) is elevated to or above the
one hundred-year flood level.

o The support of new structures or substantial improvements shall not be, in
whole or in part, by the use of fill.

Subdivision Rules and Regulations - The Salem Subdivision Rules and Regulations

contains provisions intended to reduce the impacts of floods and erosion. Through its
design and layout standards, the bylaws contribute to the City’s overall efforts to mitigate
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the risks for damage through flooding. Some of the contributing provisions include the
following:

e Any proposed subdivision within a flood prone area must meet the requirements
of the Salem Wetlands and Flood Hazard Overlay District regulations.

e Cluster Developments are allowed with a 5-acre minimum lot size and must
preserve at least 20% of the parcel as common open space.

Wetlands Protection By-Law — The purpose of the Wetlands Protection Regulations is to
further protect the City’s shores, ponds, rivers, and wetlands for, among other reasons,
flood control, erosion and sedimentation control, and public safety. The ordinance
matches the protections found under the State Wetlands Protection Act and regulations.

Conservation Overlay District- This overlies Highland Park, the last remaining
undisturbed acreage in Salem and limits development within the District.

Stormwater Management and Construction Site Management Ordinance —Currently
being reviewed in final draft form by Salem, the City’s stormwater ordinance will apply
to:
e any development or redevelopment that alters more than 10,000 square feet of
land,
e any disturbance of land less than 10,000 square feet but which is part of a
common plan where land disturbance will exceed 10,000 square feet;
e Certain Approval Not Required parcels.

These must comply with the City’ stormwater management ordinance, whose standards
match the MA Stormwater Management Standards, including no increase in post-
development peak runoff rates compared to pre-development rates. The ordinance also
prohibits illegal stormwater connections, and implements development standards for
erosion control and land contour changes.

Mosquito Control Ditch Maintenance — City representatives noted that the mosquito
control district had a program of ditch cleaning that helped keep drainage ditches clear of
debris. With the advent of West Nile virus, the mosquito control district has shifted
funding from maintenance to monitoring. The result is that drainage ditches are not as
well maintained.

Seawalls, Jetties and Dikes- Salem’s coastline have a significant number of seawalls.
Many of the seawalls are privately owned. Though repairs to some have been included in
past Capital Improvement Programs, the City has not undertaken a comprehensive study
of the condition of all its seawalls.
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Existing Wind Hazard Mitigation Measures

CEMP — The Salem Comprehensive Emergency Management Plan contains a section on
hurricanes. It lists five generic mitigation measures:

e Develop and disseminate emergency public information and instructions
concerning hurricane preparedness and safety.

e Community leaders should ensure that Salem is enrolled in the National Flood
Insurance Program.

o Develop and enforce local building codes to enhance structural resistance to high
winds and flooding. Build new construction in areas that are not vulnerable to
direct hurricane effects.

e Make informed decisions concerning protecting natural attributes such as beaches
and dunes with breakwaters and sea walls. Review National Flood Insurance
Rate Maps and Hurricane Evacuation Maps for possible impact on the
community.

e Maintain plans for managing all hurricane emergency response activities.

The Salem CEMP outlines three generic mitigation measures for tornadoes.

e Develop and disseminate emergency public information and instructions
concerning tornado safety, especially guidance regarding in-home protection and
evacuation procedures, and locations of public shelters.

e Strict adherence should be paid to building code regulations for all new
construction.

e Maintain plans for managing tornado response activities. Refer to the non-
institutionalized, special needs and transportation resources listed in the Resource
Manual.

Massachusetts State Building Code — The City enforces the Massachusetts State Building
Code whose provisions are generally adequate to protect against most wind damage. The
code’s provisions are the most cost-effective mitigation measure against tornados given
the extremely low probability of occurrence. If a tornado were to occur, the potential for
severe damages would be extremely high.

Tree-trimming program — The City conducts its own tree maintenance and also uses its
own equipment to trim and remove trees as needed and grind stumps. National Grid also
maintains its utility line corridors on a rotating, 3-year cycle.

Existing Winter Hazard Mitigation Measures

Snow disposal — Regular plowing and snow/ice removal is performed by the City.

Calcium chloride is used primarily for road treatments. Sand is very rarely used as it
creates siltation and clean up problems.
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Existing Brush Fire Hazard Mitigation Measures
Burn Permits — Outdoor burning is not allowed in the City of Salem.

Subdivision/Development Review — The Fire Department participates in the review of
new subdivisions and development projects.

Existing Geologic Hazard Mitigation Measures

Massachusetts State Building Code — The State Building Code contains a section on
designing for earthquake loads (780 CMR 1612.0). Section 1612.1 states that the
purpose of these provisions is “to minimize the hazard to life to occupants of all buildings
and non-building structures, to increase the expected performance of higher occupancy
structures as compared to ordinary structures, and to improve the capability of essential
facilities to function during and after an earthquake”. This section goes on to state that
due to the complexity of seismic design, the criteria presented are the minimum
considered to be “prudent and economically justified” for the protection of life safety.
The code also states that absolute safety and prevention of damage, even in an earthquake
event with a reasonable probability of occurrence, cannot be achieved economically for
most buildings.

Section 1612.2.5 sets up seismic hazard exposure groups and assigns all buildings to one
of these groups according to a Table 1612.2.5. Group Il includes buildings which have a
substantial public hazard due to occupancy or use and Group Il1 are those buildings
having essential facilities which are required for post-earthquake recovery, including fire,
rescue and police stations, emergency rooms, power-generating facilities, and
communications facilities.
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Table 14- Salem Existing Mitigation Measures

Type of Existing Area Effectiveness/ Improvements/
Mitigation Measures Covered Enforcement Changes Needed
MULTIPLE HAZARDS

Comprehensive Emergency | City-wide. Emphasis is on None.

Management Plan (CEMP) emergency

response.

Communications City-wide. Effective None.

Equipment

Massachusetts State City-wide. Effective for None.

Building Code new

construction.

Emergency Power City-wide. Effective. Install generators at

Generators Fires Stations 2 and 5
and DPW Facility;
provide alternative fuel
sources and generator
power source
flexibility.

Participation in the City-wide. A forum for None.

Southern Essex Regional cooperation on

Emergency Planning natural and

Committee (REPC) manmade

disasters.

FLOOD HAZARDS

Participation in the Areas There are 207 Encourage all eligible

National Flood Insurance identified on | policies in force. | homeowners to obtain

Program (NFIP) the FIRM insurance.

maps.

Public Works City-wide. Somewhat Provide more resources

Operations/Maintenance effective. for more frequent
maintenance of city-
owned drainage
facilities.

Master Plan City-wide Include a new section
on Climate Change in
the next update.

Open Space Plan City-wide Target acquisition of
open space parcels
with flood storage
capacity.

Zoning — Floodplain City-wide. Effective for Working with FEMA

District

new
construction.

to update Floodplain
District, including
language and
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Type of Existing Area Effectiveness/ Improvements/

Mitigation Measures Covered Enforcement Changes Needed
Community Rating
System updates.

Subdivision Rules and City-wide

Regulations

Wetlands Protection Resource Effective. None.

Ordinance Areas

Open Space Residential New Effective. None.

Design Subdivisions subdivisions

Stormwater Management City-wide Effective. Adopt and implement

Ordinance draft ordinance.

DCR Dam Safety Dams Effective. NA: no dams in Salem

Regulations

Mosquito Control Ditch City-wide. Somewhat Ditches need more

Maintenance effective. maintenance.

Seawalls, Jetties, and Dikes | Coastline Not as effective. | Major improvements
needed towards repair
and maintenance.
Additional funding
required.

WIND HAZARDS

CEMP City-wide Effective. None.

The Massachusetts State City-wide. Effective for None.

Building Code most situations

except severe
storms.

Tree trimming program City-wide. Satisfactory. None.

WINTER HAZARDS

Snow Removal City-wide. Effective. None.

BRUSH FIRE

HAZARDS

Development Review City-wide. Effective. None.

Public Education City-wide Effective. None.

GEOLOGIC HAZARDS

The Massachusetts State City-wide. Effective. None.

Building Code
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VII. MITIGATION MEASURES FROM THE 2005 PLAN

Review and Update Process

At a meeting of the Salem Hazard Mitigation Committee, City staff reviewed the
potential mitigation measures identified in the 2005 North Shore Regional Pre-Disaster
Mitigation Plan Salem Annex. Each measure was reviewed to its current status, with
some remaining as future mitigation actions in the 2011 Plan.

Potential Mitigation Measures from the 2005 Plan

Table 15

Mitigation Measures

Priority

Implementation
Responsibility

2011 Status

Forrester Street/Collins Cove
Flooding Study and Mitigation

High

Engineering

Ongoing
study/mitigation that
involves building a
new storm drain
outfall at Collins
Cove to prevent tidal
surge backup
flooding. Estimated
one more year to
complete project.

Daniels Street Seawall Repairs

High

Engineering

Partial repairs have
been made to the
seawall.

South River Drainage and Flood
Mitigation Study

High

Engineering

Ongoing project:
upstream detention
added. Need to add
levees along Brooks

Road and increase

capacity of Ocean

Ave. West pump
station; add holding
tank and stormwater

pumping capacity for
Canal Street. FEMA
HM grants application
pending for this
project.
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Mitigation Measures Priority Implementation 2011 Status
Responsibility
North River/Bridge and Engineering This project was
Commercial Streets roadway and High

drai . completed as of 20009.
rainage project

Planning/Conservation|  Draft is in final

Stormwater Ordinance Medium review: adopt in 2011.
Engineering Ongoing: these

repairs were placed in

Collins Cove Seawall Repairs Medium the City’s CIP in 2008

but were not funded
due to budget
constraints.
Ocean Avenue Seawall Repairs Medium Engineering Ongoing: these
repairs were placed in
the City’s CIP in 2008
but were not funded
due to budget
constraints.
Willows Park Seawalls Medium Engineering Four seawalls: one
wall was repaired
using CIP and MA
DCR Seaport Bond
funds in 2009.
Ongoing.
Gate Valve Exercising Program Low Engineering This program was
begun in 2009.
Funded as an
enterprise account.
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VII. HAZARD MITIGATION STRATEGY
What is Hazard Mitigation?

Hazard mitigation means to permanently reduce or alleviate the losses of life, injuries and
property resulting from natural and human-made hazards through long-term strategies.
These long-term strategies include planning, policy changes, programs, projects and other
activities. FEMA currently has three mitigation grant programs: the Hazards Mitigation
Grant Program (HGMP), the Pre-Disaster Mitigation program (PDM), and the Flood
Mitigation Assistance (FMA) program. The three links below provide additional
information on these programs.

http://www.fema.gov/government/grant/hmgp/index.shtm

http://www.fema.gov/government/grant/pdm/index.shtm

http://www.fema.gov/government/grant/fma/index.shtm

Hazard Mitigation Measures can generally be sorted into the following groups:

e Prevention: Government administrative or regulatory actions or processes that
influence the way land and buildings are developed and built. These actions also
include public activities to reduce hazard losses. Examples include planning and
zoning, building codes, capital improvement programs, open space preservation,
and stormwater management regulations.

e Property Protection: Actions that involve the modification of existing buildings
or infrastructure to protect them from a hazard or removal from the hazard area.
Examples include acquisition, elevation, relocation, structural retrofits, flood
proofing, storm shutters, and shatter resistant glass.

e Public Education & Awareness: Actions to inform and educate citizens, elected
officials, and property owners about the potential risks from hazards and potential
ways to mitigate them. Such actions include outreach projects, real estate
disclosure, hazard information centers, and school-age and adult education
programs.

o Natural Resource Protection: Actions that, in addition to minimizing hazard
losses also preserve or restore the functions of natural systems. These actions
include sediment and erosion control, stream corridor restoration, watershed
management, forest and vegetation management, and wetland restoration and
preservation.
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e Structural Projects: Actions that involve the construction of structures to reduce
the impact of a hazard. Such structures include storm water controls (e.g.,
culverts), floodwalls, seawalls, retaining walls, and safe rooms.

e Emergency Services Protection: Actions that will protect emergency services
before, during, and immediately after an occurrence. Examples of these actions
include protection of warning system capability, protection of critical facilities,
protection of emergency response infrastructure.

(Source: FEMA Local Multi-Hazard Mitigation Planning Guidance)

Regional and Inter-Community Considerations

Some hazard mitigation issues are strictly local. The problem originates primarily within
the municipality and can be solved at the municipal level. Other issues are inter-
community issues that involve cooperation between two or more municipalities in a local
area. There is a third level of mitigation which is regional; involving a state, regional, or
federal agency or an issue that involves numerous municipalities across a wide area of the
metropolitan region.

Reqgional Partners

In many communities, mitigating natural hazards, particularly flooding, is more than a
local issue. The drainage systems that serve these communities are a complex system of
storm drains, roadway drainage structures, pump stations and other facilities owned and
operated by a wide array of agencies including but not limited to the City of Salem, the
Department of Conservation and Recreation (DCR), and Massachusetts Department of
Transportation (MDOT). The planning, construction, operations, and maintenance of
these structures are integral to the flood hazard mitigation efforts of communities. These
agencies must be considered the communities regional partners in hazard mitigation.
These agencies also operate under the same constraints as communities do, including
budgetary and staffing constraints and numerous competing priorities. In the sections
that follow, the plan includes recommendations for activities where cooperation with
these other agencies may be necessary. Implementation of these recommendations will
require that all parties work together to develop solutions.

Inter-Community Considerations

Shoreline Environment — The coastal shoreline of the North Shore area is a dynamic
environment where forces of erosion and deposition of sand are constantly at work
changing the beach profile. This process disregards municipal boundaries as sand and
other materials are moved along the coast. Shoreline protection measures such as sea
walls, jetties, and others have an impact on this process with the potential of building up
sand in some areas while striping it away from others. Municipalities along the North
Shore should work to understand how these processes are at work locally and consider
mutually beneficial means of protecting their shore side communities from the impacts of
storm damage and sea-level rise. Salem should consider closely working with Beverly to
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investigate possibilities for cooperation and mutual aid in regards to shoreline repair joint
planning and implementation actions.

Process for Setting Priorities for Mitigation Measures

The decisions on priorities were made at a meeting of the local committee. Priority
setting was based on local knowledge of the hazard areas, including impacts of hazard
events and the extent of the area impacted and the relation of a given mitigation measure
to the City’s identified goals. In addition, MAPC asked the local committee to take into
consideration factors such as the number of homes and businesses affected, whether or
not road closures occurred and what impact closures had on delivery of emergency
services and the local economy, anticipated project costs, whether the City currently had
the technical and administrative capability to carry out the mitigation measures, whether
any environmental constraints existed, and whether the City would be able to justify the
costs relative to the anticipated benefits.

The listing of high, medium, and low priority mitigation measures is provided in the
sections below and summarized in Table 16. Project order does not indicate priority
unless noted.

High Priority Mitigation Measures
Flooding, Drainage Infrastructure, and Sea Walls

A. Complete the South River Drainage and Flood Mitigation Study for the Canal
Street portion of the study. An ongoing project for Salem, this portion of the
study will outline how adding storm water tanks and adding stormwater pumping
capacity can help alleviate chronic flooding due to storm surge combining with
precipitation events along Canal Street.

B. Complete the South River Drainage and Flood Mitigation Study for the final
phases of the Brooks Road and Jefferson Avenue portion of the study. Mitigation
will include completion of levees along Brooks Road and adding stormwater
pumping capacity at the Ocean Avenue West pumping station.

C. Finish storm surge/ precipitation flooding mitigation in the Forrester
Street/Collins Cove neighborhood.

D. Identify more resources to allow the City more frequent maintenance and repair of
existing stormwater and drainage infrastructure.

E. Identify resources to complete repairs to finish Daniels Street, Ocean Avenue and
Willows Park sea wall repairs.

E) North River/Bridge Street: coastal storm surge: install new tide gates at mouth of
North River.
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Measures to Ensure Compliance with NFIP
F) Floodplain District Management: Continue to enforce the Floodplain Zoning
District and associated building regulations for floodplain areas. Update this district
to remain consistent with FEMA guidelines and floodplain mapping. The City is
currently reviewing its Floodplain regulations.
G) Floodplain Mapping: Maintain up to date maps of local FEMA identified
floodplains. The City anticipates updated National Flood Insurance Rate maps by
2012.
H) Acquisition of VVacant Flood Prone Lands: Acquire priority open space parcels in

floodplain areas in order to maintain flood storage and water infiltration capacity.
These parcels may also be used for general conservation and recreation purposes.

Multi-hazard

I) Emergency Power Generators: Install fixed, diesel emergency power generators in
Fire Stations Two and Five and the Department of Public Works facility.

Medium Priority Mitigation Measures
Flooding, Drainage Infrastructure, Sea Walls

J) Survey all coastal infrastructure, buildings and land impacted by Massachusetts
General Law Chapter 91.

Earthquakes

K) Public Building Assessments: Assess the earthquake vulnerability of all public
buildings. Investigate options to make all public buildings earthquake-resistant.
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Introduction to Mitigation Measures Table

Priority — The designation of high, medium, or low priority was done at the meeting of
the Local Multiple Hazard Community Planning Team meeting. The designations reflect
discussion and a general consensus developed at the meeting but could change as
conditions in the community change. In determining project priorities, the local team
considered potential benefits and project costs.

Hazard Area — Each mitigation measure is intended to address one or more of the natural
hazard potentially impacting Salem, such as Flooding, Wind, Fire, and Earthquake.
Where the proposed measure is intended to address a specific locally identified area of
concern, this area is identified as well.

Description of the Mitigation Measure — The description of each mitigation measure is
brief and cost information is given only if cost data were already available from the
community. The cost data represent a point in time and would need to be adjusted for
inflation and for any changes or refinements in the design of a particular mitigation
measure.

Measure Type — There are six different types of pre-disaster mitigation measures
identified by FEMA for which a community may apply for Hazard Mitigation funding.

Implementation Responsibility — The designation of implementation responsibility was
done by MAPC based on a general knowledge of what each municipal department is
responsible for. Itis likely that most mitigation measures will require that several
departments work together and assigning staff is the sole responsibility of the governing
body of each community.

Time Frame — The time frame was based on a combination of the priority for that
measure, the complexity of the measure and whether or not the measure is conceptual, in
design, or already designed and awaiting funding. Because the time frame for this plan is
five years, the timing for all mitigation measures has been kept within this framework.
The identification of a likely time frame is not meant to constrain a community from
taking advantage of funding opportunities as they arise.

Potential Funding Sources — This column attempts to identify the most likely sources of
funding for a specific measure. The information on potential funding sources in this table
is preliminary and varies depending on a number of factors. These factors include
whether or not a mitigation measure has been studied, evaluated or designed, or if it is
still in the conceptual stages. MEMA and DCR assisted MAPC in reviewing the
potential eligibility for hazard mitigation funding. Each grant program and agency has
specific eligibility requirements that would need to be taken into consideration. In most
instances, the measure will require a number of different funding sources. ldentification
of a potential funding source in this table does not guarantee that a project will be eligible
for, or selected for funding. Upon adoption of this plan, the local committee responsible
for its implementation should begin to explore the funding sources in more detail.
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Additional information on funding sources — The best way to determine eligibility for a
particular funding source is to review the project with a staff person at the funding
agency. The following websites provide an overview of programs and funding sources.

Army Corps of Engineers (ACOE) — The website for the North Atlantic district
office is http://www.nae.usace.army.mil/. The ACOE provides assistance in a
number of types of projects including shoreline/streambank protection, flood
damage reduction, flood plain management services and planning services.

Massachusetts Emergency Management Agency (MEMA) — The grants page
http://www.mass.gov/dem/programs/mitigate/grants.htm has a useful table that
compares eligible projects for the Hazard Mitigation Grant Program and the Flood
Mitigation Assistance Program.

United States Department of Agriculture — The USDA has programs by which
communities can get grants for firefighting needs. See the link below for some
example.

http://www.rurdev.usda.gov/rd/newsroom/2002/cfg.html

Abbreviations Used in Table 16
FEMA Mitigation Grants includes:
FMA = Flood Mitigation Assistance Program.
HMGP = Hazard Mitigation Grant Program.
PDM = Pre-Disaster Mitigation Program
ACOE = Army Corps of Engineers.
MHD = Massachusetts Highway Department.
EOT = Executive Office of Transportation.
DCR = Department of Conservation and Recreation

DHS/EOPS = Department of Homeland Security/Emergency Operations

EPA/DEP (SRF) = Environmental Protection Agency/Department of Environmental
Protection (State Revolving Fund)

USDA = United States Department of Agriculture
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Table 16
Potential Mitigation Measures
Hazard Area Mitigation Measure Measure Implementation | Time Estimated Potential
Type Responsibility | Frame Cost Funding Sources
High Priority
Flooding South River Drainage and | Structural Engineering 2011-2013 | Canal Street FEMA/
Flood Mitigation Study: Projects Design and Salem
Canal Street construction:
$18 million
Flooding South River Drainage and | Structural Engineering 2011- 2013 | Brooks FEMA/
Flood Mitigation Study Projects Road/Jefferson | Salem
Avenue
Design and
Construction:
$3 million
Storms/Multi-hazard | Storm surge/ precipitation | Structural Engineering 2011-2014 | TBD FEMA/Salem
flooding mitigation in the | Projects
Forrester Street/Collins
Cove neighborhood.
Flooding Identify resources to Structural Engineering 2011-2016 | $75,000 - Salem
maintain City drainage Projects and $100,00 per
infrastructure on an Maintenance year
ongoing basis.
Flooding Identify resources to Structural Engineering 2011- 2016 | Ongoing Salem/DCR
complete repairs to finish Projects and
Daniels Street, Ocean Maintenance
Avenue and Willows Park
sea wall repairs.
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Hazard Area Mitigation Measure Measure Implementation | Time Estimated Potential
Type Responsibility Frame Cost Funding Sources
Flooding Install new tide gates at Structural Engineering 2011-2016 | TBD Salem/FEMA
mouth of North River. Projects
NFIP Compliance Acquisition of Vacant Natural Conservation | 2011-2016 | TBD Salem/DCR/
Flood Prone Lands Resource Commission Community
Protection Preservation Act
NFIP Compliance Acquisition of Vacant Natural Conservation | 2011-2016 | TBD Salem/DCR/
Flood Prone Lands Resource Commission Community
Protection Preservation Act
Multi-hazard Fixed Generators at DPW | Emergency DPW/Fire 2011-2013 | $60,000 each | Salem
and Fire Stations Services
Protection
Medium Priority
Flooding Survey all coastal Property Conservation/ | 2013-2016 | TBD Salem/DEP
infrastructure, buildings Protection Engineering
and land impacted by
Massachusetts General
Law Chapter 91.
Earthquakes Assess the earthquake Property Fire Department | 2013-2016 | Ongoing Salem
vulnerability of all public | Protection

buildings. Investigate
options to make all public
buildings earthquake-
resistant.
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IX. PLAN ADOPTION AND MAINTENANCE
Plan Adoption

The Salem Hazard Mitigation Plan was adopted by the City Council on [ADD DATE].
See Appendix D for documentation. The plan was approved by FEMA on [ADD DATE]
for a five-year period that will expire on [ADD DATE].

Plan Maintenance

MAPC worked with the Salem Hazard Mitigation Planning Team to prepare this plan.
This group will continue to meet on an as-needed basis to function as the Local Hazard
Mitigation Implementation Group, with one City official designated as the coordinator.
Additional members could be added to the local implementation group from businesses,
non-profits, and institutions.

Implementation Schedule

Bi-Annual Survey on Progress— The coordinator of the Hazard Mitigation
Implementation Team will prepare and distribute a biannual survey in years two and four
of the plan. The survey will be distributed to all of the local implementation group
members and other interested local stakeholders. The survey will poll the members on
any changes or revisions to the plan that may be needed, progress and accomplishments
for implementation, and any new hazards or problem areas that have been identified.

This information will be used to prepare a report or addendum to the local hazard
mitigation plan. The Hazard Mitigation Implementation Team will have primary
responsibility for tracking progress and updating the plan.

Develop a Year Four Update — During the fourth year after initial plan adoption, the
coordinator of the Hazard Mitigation Implementation Team will convene the team to
begin to prepare for an update of the plan, which will be required by the end of year five
in order to maintain approved plan status with FEMA. The team will use the information
from the year four biannual review to identify the needs and priorities for the plan update.

Prepare and Adopt an Updated Local Hazard Mitigation Plan — FEMA’s approval of this
plan is valid for five years, by which time an updated plan must be approved by FEMA in
order to maintain the City’s approved plan status and its eligibility for FEMA mitigation
grants. Because of the time required to secure a planning grant, prepare an updated plan,
and complete the approval and adoption of an updated plan, the local Hazard Mitigation
Planning Team should begin the process by the end of Year 3. This will help the City
avoid a lapse in its approved plan status and grant eligibility when the current plan
expires.

At this point, the Hazard Mitigation Implementation Team may decide to undertake the
update themselves, contract with the Metropolitan Area Planning Council to update the
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plan or to hire another consultant. However the Hazard Mitigation Implementation Team
decides to update the plan, the group will need to review the current FEMA hazard
mitigation plan guidelines for any changes. The update of the Salem Hazard Mitigation
Plan will be forwarded to MEMA and DCR for review and to FEMA for approval.

Integration of the Plans with Other Planning Initiatives

Upon approval of the Salem Hazard Mitigation Plan by FEMA, the Local Hazard
Mitigation Implementation Team will provide all interested parties and implementing
departments with a copy of the plan and will initiate a discussion regarding how the plan
can be integrated into that department’s ongoing work. At a minimum, the plan will be
reviewed and discussed with the following departments:

Fire / Emergency Management

Police

Public Works / Highway

Engineering

Planning and Community Development
Conservation

Parks and Recreation

Health

Building

Other groups that will be coordinated with include large institutions, Chambers of
Commerce, land conservation organizations and watershed groups. The plans will also
be posted on a community’s website with the caveat that local team coordinator will
review the plan for sensitive information that would be inappropriate for public posting.
The posting of the plan on a web site will include a mechanism for citizen feedback such
as an e-mail address to send comments.
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X. LIST OF REFERENCES

In addition to the specific reports listed below, much of the technical information for this
plan came from meetings with City department heads and staff.

FEMA Local Multi-Hazard Mitigation Planning Guidance, July 1, 2008
City of Salem General Ordinances

City of Salem Zoning Ordinance

City of Salem, Subdivision Control Regulations

2010 Salem Consolidated Plan

2007 - 2012 Open Space and Recreation Plan

Commonwealth of Massachusetts, MacConnell Land Use Statistics, 2005
Metropolitan Area Planning Council, Geographic Information Systems Lab

Metropolitan Area Planning Council, Regional Plans and Data
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APPENDIX A
MEETING AGENDAS
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THE COMMONWEALTH OF MASSACHUSETTS

Deval Patrick, Governor

Don Boyce MasSACHUSETTS EMERGENCY MANAGEMENT AGENCY
DIRECTOR 400 WORCESTER ROAD, FRAMINGHAM, MA 01702-5399 508-820-2000 FAX 508-820-1404

DEPARTMENT OF CONSERVATION AND RECREATION
251 CAUSEWAY STREET, SUITE 600-900, BOSTON, MA 02114-2104 617-626-1250 FAX 617-626-1351

METROPOLITAN AREA PIANNING COUNCIL
GB GDTEN[PLEPLACE.STHFLOOR_BOSTON,MA 02111 617-451-2770 FAX 617-482-7185
Richard Sullivan
COMMISSIONER . . . .
North Shore Hazard Mitigation Planning Team
First Meeting
MAPC Monday, February 8, 10:00 AM
Marc D. Draise . .
FrperTTe DReCToR Saugus Public Safety Building
2" Floor Training Room
27 Hamilton Street, Saugus, MA
(Map & directions attached)
NORTH SHORE
HAzARD MITIGATION AGEN DA

PLanninG TEAM
10:00 WELCOME & INTRODUCTIONS

Beverly
Lynn 10:05 OVERVIEW OF HAZARD MITIGATION PLANNING & GRANTS
Nahant
Peabody e State Hazard Mitigation Plan & FEMA Grants—Sarah White, MEMA
Revere e Regional & Local Mitigation Plans - Martin Pillsbury, MAPC
Salem
Saugus 10:20 UPDATING THE NORTH SHORE HAZARD MITIGATION PLAN
S tt
\‘\'\;Vainmtfmiz‘: e FEMA Requirements & Grant Eligibility

e Review of Scope of Work & Schedule -MAPC
e Questions & Discussion — Local issues & Priorities

10:50 GETTING STARTED: MAPPING AND CRITICAL FACILITIES DATABASE
FOR THE NORTH SHORE PLAN UPDATE

e Susan Brunton, GIS Analyst, MAPC

11:15 NEXT STEPS / ADJOURN

If you have any questions please contact Martin Pillsbury at MAPC:

617-451-2770, ext. 2012 or mpillsbury®mapc.org
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Salem Predisaster Mitigation Renewal Planning Meeting
March 7, 2011
Salem City Hall Annex
1-3PM
Agenda

1. Welcome and Introductions

2. Project Overview (Sam Cleaves, MAPC)

3. Survey Handout and Ortho Map Markup of Hazardous Areas/ Conversation:
What has changed from 2005 PDM Plan?

Review past Areas of Concern and Potential Areas of Development, Priority
Projects

Plan Update:

e What floods? How often? Any new mitigation studies done? What
mitigation measures have been done or planned for? High or low priority?

e Other hazards: Brush fires, dams, earthquake, high winds? What areas? Dam
studies available?

e Map known future development areas? Type, size, status of permitting
4. Review Draft Project Goals: See over
5. Discuss Project Outreach: See over
6. Review mitigation projects: community actions and new priority projects/costs

7. Next Steps: Follow up with individuals as needed, continue information ~ gathering,
set priority mitigation projects and costs, maximize community collaboration on projects

Project Overview - MAPC received a grant to prepare natural hazards Pre-Disaster Mitigation Plan for the
communities of Beverly, Lynn, Nahant, Peabody, Revere, Salem, Saugus, Swampscott and Winthrop.
MAPC is working with the nine communities to update their plans to mitigate potential damages of natural
hazards such as floods, winter storms, hurricanes, earthquakes and wild fires, before such hazards occur.
The federal Disaster Mitigation Act of 2000 requires that all municipalities adopt a Pre-Disaster Mitigation
Plan for natural hazards in order to remain eligible for FEMA Disaster Mitigation Grants.
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Public Participation Options

Bwn R

Presentation by Town/City staff to local groups.

MAPC presents at a public meeting - existing board or commission*
Post on Town/City website with a set public review period.

Distribute to specified organizations or boards/commissions for their
review.

Create a summary document and distribute in community

Draft Sample Goals

1.

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

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

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

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

Encourage the business community, major institutions and non-profits to work
with the Town/City to develop, review and implement the hazard mitigation
plan.

Work with surrounding communities, state, regional and federal agencies to
ensure regional cooperation and solutions for hazards affecting multiple
communities.

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

Take maximum advantage of resources from FEMA and MEMA to educate
Town staff and the public about hazard mitigation.
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APPENDIX B
HAZARD MAPPING

The MAPC GIS (Geographic Information Systems) Lab produced a series of maps for
each community. Some of the data came from the Northeast States Emergency
Consortium (NESEC). More information on NESEC can be found at
http://www.serve.com/NESEC/. Due to the various sources for the data and varying
levels of accuracy, the identification of an area as being in one of the hazard categories
must be considered as a general classification that should always be supplemented with
more local knowledge. The documentation for some of the hazard maps was incomplete
as well.

The map series consists of four panels with two maps each plus one map taken from the
State Hazard Mitigation Plan.

Map 1. Population Density

Map 2. Potential Development

Map 3. Flood Zones

Map 4. Earthquakes and Landslides

Map 5. Hurricanes and Tornadoes
Map 6. Average Snowfall
Map 7. Composite Natural Hazards

Map 8. Hazard Areas

Mapl: Population Density — This map uses the US Census block data for 2000 and
shows population density as the number of people per acre in seven categories with 60 or
more people per acre representing the highest density areas.

Map 2: Potential Development — This map shows potential future developments, and
critical infrastructure sites. MAPC consulted with City staff to determine areas that were
likely to be developed or redeveloped in the future.

Map 3: Flood Zones — The map of flood zones used the FEMA NFIP Flood Zones as its
source. For more information, refer to the FEMA Map Service Center website
http://www.msc.fema.gov. The definitions of the flood zones are described in detail on
this site as well. The flood zone map for each community also shows critical
infrastructure and municipally owned and protected open space.

Map 4: Earthquakes and Landslides — This information came from NESEC. For most
communities, there was no data for earthquakes because only the epicenters of an
earthquake are mapped.

The landslide information shows areas with either a low susceptibility or a moderate
susceptibility to landslides based on mapping of geological formations. This mapping is
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highly general in nature. For more information on how landslide susceptibility was
mapped, refer to http://pubs.usgs.gov/pp/p1183/pp1183.htmi.

Map 5: Hurricanes and Tornadoes — This map shows a number of different items. The
map includes the storm tracks for both hurricanes and tropical storms. This information
must be viewed in context. A storm track only shows where the eye of the storm passed
through. In most cases, the effects of the wind and rain from these storms were felt in
other communities even if the track was not within that community. This map also shows
the location of tornadoes with a classification as to the level of damages. What appears
on the map varies by community since not all communities experience the same wind-
related events. These maps also show the 100 year wind speed.

Map 6: Average Snowfall - - This map shows the average snowfall and open space. It
also shows storm tracks for nor’easters, if any storms tracked through the community.

Map 7: Composite Natural Hazards - This map shows four categories of composite
natural hazards for areas of existing development. The hazards included in this map are
100 year wind speeds of 110 mph or higher, low and moderate landslide risk, FEMA Q3
flood zones (100 year and 500 year) and hurricane surge inundation areas. Areas with
only one hazard were considered to be low hazard areas. Moderate areas have two of the
hazards present. High hazard areas have three hazards present and severe hazard areas
have four hazards present.

Map 8: Hazard Areas — For each community, locally identified hazard areas are overlaid

on an aerial photograph dated April, 2008. The critical infrastructure sites are also
shown. The source of the aerial photograph is Mass GIS.
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APPENDIX C
DOCUMENTATION OF PUBLIC MEETINGS
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ﬁ CITY OF SALEM
> PLANNING BOARD

NOTICE OF MEETING

You are heveby notified that the Salem Plareung Board will hold its reglarly sdbedbiled meeting on
Thursday, April 7, 2011 at 7:00 pm at City Hall A niex, Room 313, 120 Wishirgton Street
Chontey. Poliiiama_
Charles M. Piilen,
Chatr
MEETING AGENDA

L Approval of Minutes
# 2/17/11 and 3/3/11 Planning Board meeting minutes

2. Presentation: Salem Hazard Mitigation Plan. Sam Cleaves, Senior Regional Planner, Metropolitan Area Planning
Council

3. Request to Withdraw Without Prejudice: Continued Public Hearing - Request of SALEM LAFAYETTE
LLC for Planned Unit Development Special Permit, Site Plan Review, and Drive-Through Facilities Special
Permit for the property located at 135 LAFAYETTE STREET (Map 34, Lot 307), Salern, MA (proposed
demolition of church and convent, renovation of school and rectory, and construction of a new mixed-use
building with a pharmacy and drive-through facility).

4. Old/New Business

5. Adjourmnment

Know Your Rights Under the Open Meeting LawM.G.L. ¢ 39 §23B and City Ordinance Sectiors 2-2028 through 2-2033,

R S
P TR U P S
V‘W Hail Ve Fudatin Cloage:

o
3

{ Ay P -
~ " 1} NEIEE DA 0. 3 Lo
AS oo Whid . =R R, 39 e

120 WASHINGTON STREET, SALEM, MASSACHUSETTS 01970 o TEL: 978.745.9595 Fax: 978.740.0404 & Wwww SALEM.COM
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93 Washington Street, Salem, MA 01970
ph: 978-745-9595

City Council Meeting Notice Posted on 05/05/2011

Salem City Hall

May 5, 2011
Dear Councillor:

The City Council will meet in the Council Chamber on the dates, times, and for the purposes specified below. These
sub-committee meetings are held to take action for the purpose of making recommendations to the full council.

i Know Y ghtsrUnder the Open Meeting Law, M.G.L. c. 39 §23B, and
City Ordinance Sections 2-2028 through2-2 0 33 . 0

WEEK OF MAY 9, 2011

Monday, May 9, 2011 6:30 P.M. COMMITTEE ON ORDINANCES, LICENSES & LEGAL AFFAIRS
RE: Claims, Taxi Operator (Exec. Session), Painting Traffic Lines on
Washington St. for two lanes merging to one
INVITED: Officer Page, Lt. Preczewski, Raymond Garland

Wednesday, May 11, 2011 6:30 P.M. COMMITTEE OF THE WHOLE
RE: MAPC Pre-disaster Mitigation Plan
INVITED: Sam Cleaves

7:00 P.M. COMMITTEE ON ADMINSTRATION & FINANCE
RE: $15,000 aprop. to Police Medical Active, $15,461 approp. from
free cash to City Hall Annex taxes & rent, $13,000 transfer to Public
Property — Oil Heat

INVITED: Mayor or Rep., Police Chief or Rep., Finance Director,

Inspectional Services Dir.

Thursday, May 12, 2011 6:00 P.M. COMMITTEE ON ADMINSTRATION & FINANCE CO-POSTED WITH
THE *COMMITTEE OF THE WHOLE
RE: *$20,000 approp. from free cash to Fire Apparatus Repair,
$5,000 transfer to Council Printing & Binding, *Status of Closing date
for Szetela Lane
INVITED: Fire Chief, City Clerk, Shallop Landing Rep., Solicitor

6:30 P.M. COMMITTEE ON ORDINANCES, LICENSES & LEGAL AFFAIRS

icenses

6:45 P.M. CITY COUNCIL AD-HOC COMMITTEE FOR REDISTRICTING
RE: Re-Districting

7:00 P.M. REGULAR MEETING
All Business (See separate agenda posted Tuesday

WEEK OF MAY 16, 2011

NO MEETINGS SCHEDULED AS OF TODAY
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WEEK OF MAY 23, 2011

Thursday, May 26, 2011 6:00 P.M. COMMITTEE ON ADMINSTRATION & FINANCE
RE: Money Matters, Monthly and/or YTD Financial Reports

6:30 P.M. COMMITTEE ON ORDINANCES, LICENSES & LEGAL AFFAIRS

icenses

7:00 P.M. REGULAR MEETING
All Business (See separate agenda posted Tuesday

WEEK OF MAY 30, 2011

NO MEETINGS SCHEDULED AS OF TODAY

WEEK OF JUNE 6, 2011

Thursday, June 9, 2011 6:00 P.M. COMMITTEE ON ADMINSTRATION & FINANCE
RE: Money Matters, Monthly and/or YTD Financial Reports

6:30 P.M. COMMITTEE ON ORDINANCES, LICENSES & LEGAL AFFAIRS

icenses

7:00 P.M. REGULAR MEETING
All Business (See separate agenda posted Tuesday

WEEK OF JUNE 13, 2011

NO MEETINGS SCHEDULED AS OF TODAY

WEEK OF JUNE 20, 2011

Thursday, June 23, 2011 6:00 P.M. COMMITTEE ON ADMINSTRATION & FINANCE
RE: Money Matters, Monthly and/or YTD Financial Reports

6:30 P.M. COMMITTEE ON ORDINANCES, LICENSES & LEGAL AFFAIRS

icenses

7:00 P.M. REGULAR MEETING
All Business (See separate agenda posted Tuesday

WEEK OF JUNE 27, 2011

NO MEETINGS SCHEDULED AS OF TODAY
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ATTEST: CHERYL A. LAPOINTE
CITY CLERK
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APPENDIX D
DOCUMENTATION OF PLAN ADOPTION
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[To be added to final plan after adoption by the City]
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