TOWN OF SHARON
HAZARD MITIGATION PLAN
2025 UPDATE

Hnal Plan
Approved by FEMA
June 13, 2025

PREPARED FOR:

TOWN OF SHARON

90 SOUTH MAIN STREET

SHARON, MASSACHUSETTS 02067

PREPARED BY:
METROPOLITAN AREA PLANNING COU!

60 TEMPLE PLACE
BOSTON, MASSACHUSETTS 02111 mET

TEL 617.933.0700 '

WWW.MAPC.ORG M A P

METROPOLITAN AREA PLANNING COUNCIL




ACKNOWLEDGEMENTS & CREDITS

This plan was prepared for the TownSifarorby the Metropolitan Area Planning Council (MAPC) under
the direction of the Massachusetts Emergency Management Agency (MEMA) and the Massachusetts
Department of Consertran and Recreation (DCRhe plan was funded by the Federal Emergency
Management (FEMA) Hazard Mitigation Grant Program (HMGP).

MAPC Officers

PresidentErin WortmanTown ofStoneham

Vice President, Jennifer Constable, Town of Rockland
Secretary, Imaikalani Aiu, Town of Weston

Treasurer, Sam Seidel, Gubernatorial

Executive Director, Marc Draisen, MAPC

MAPC StafCredits

Project Manager: Jiwon Park
Environment Director Martin Pillsbury
Mapping/GIS Services:  Alexa DeRosa

Massachusetts Emergency Management Agency
Director: Dawn Brantley

Department of Conservation and Recreation
Commissioner: Brian Arrigo

SharonLocal Hazard Mitigation Planning Team
Micheal A. MaddenChair  Fire Department

Leandra McLean Health Department

Lauren Barnes Town Administrator
Shepard Seigel Town Administrator

Linda Berger Recreation Department
Pet er OO0 Cai n Department of Public Works
Scott Leanard Police Department

Brad Fitzhenry Police Department

Stephen Coffey Police Department

Jeff Penders Police Department

Josh Rilibert Corservation Gmmission
Smal Pai Department of Public Works
Jeff Ricken Fire Department

Mike Polimer Civil Defense Department

Public MeetingParticipants and Community Stakeholders
Special thanks tthe public meeting participants, residents, and community stakeholders who provided
feedback.

FEMA Office Address
FEMA Region 1, 220 Binney Street, Cambridge MA 02142.

MAF% TOWN OF SHARON HAZARD MITIGATION PLANZRRATE I



TABLE OF CONTENTS

ACKNOWLEDGEMENTS & CREDITS. ... I
TABLE OF CONTENTS. ... e I
LIST OF TABLES & FIGURES.........coo e 1
SECTION 1: EXECUTIVE SUMMARY.....ccoii e 1
SECTION 2: INTRODUCTION. ... coiiiiiiiieeieee e 6
SECTION 3: PLANNING PROCESS & PUBLIC PARTICIPATION....... 12
SECTION 4: RISK ASSESSMENT......ooi e, 19
SECTION 5: HAZARD MITIGATION GOALS.......ccooiieeenn 98
SECTION 6: EXISTING MITIGATION MEASURES............ccccooeii, 99
SECTION 7: MITIGATION MEASURES FROM PREVIOUS .PLAN....106
SECTION 8: HAZARD MITIGATION STRATEGY ..., 110
SECTION 9: PLAN ADOPTION & MAINTENANCE.........ccooiiiii, 117
SECTION 10: LIST OF REFERENCES.........ccciee 119
APPENDIX A: LOCAL TEAM MEETINGS........ccoiiiii e 121
APPENDIX B: HAZARD MAPPING.......ccoiiiee e 128
APPENDIX CDAM REPORT MAPRS......co e 142
APPENDIX D: PUBLIC PARTICIPATION ..o, 155
APPENDIX E: PUBLIC COMMENTS.......coo e 161
APPENDIDE. PLAN ADOPTION. ... 169
APPENDDG: PLAN REVIEW TOQL....ccuiiiiiiie e 170
% . TOWN OF SHARON HAZARD MITIGATION PO2ZPDATE ii of 188

MAPC



LIST OF TABLES & FIGURES

TABLES
Table 1: Plan Review and Update PrOCESS............oooi i ceeemeeiiiiiiiiiiii ettt e meemeee e 3.
Table 2: Federal/State Declared Disasters 1FHI23.............uuuuuuuririimmmmmeaseeeeeeeeeeeeeseesmmmmmmnsesseeesesssssione.
Table 3. State Disaster Declarations SiNCe 2018.........cccoiiiceeeeee e emmmmmm e e 9
Table 4: FEMA&uNded Mitigation PrOJECTS.........ooiiiiii s ceeeeee ittt e meeeeee e 9..
Table 5: Sharon CharaCteriSHCS........uuuiiiiiiiis i errreee et e e e e e e e e e e e s mmmmmm b enbeeesnan 10
Table 6. Membership of the Sharon Hazard Mitigation Planning.Team.............ccccecceiiiiiinnnnes 15..
Table 7. Planning Timeline for the 2024 HMP Update...............immmccciiie e eeeeeee e 17.
Table 8. Plan Implementation Milestones 2RQ29 ................ccoiiiiiiceeeeeereiiiiiee e e e e e e e e e e eeeeennnananns 18.
Table 9. Climate Change & Natural Hazards................ooiioommeeiiiiiiiiiiieee e e 26
Table 10: Hazard RiSKS SUMIMALY..........ccoiiiiiiiceeeeeeiiiiiiiis e e e e e e e s e e eeeeeaaa e e s mmmmmmm e e eeaeeeeesnennnns 28..
Table 11: Norfolk County Flood Events, 2QD23............cooeuuuuemmmimmmmmm e eeeeeeeeeeeeseemneen s s eeeeeeeeeees 30..
Table 12. Norfolk County Flash Flood Events, 2QP2.................cuuuuuuiemmmmmmeeeeeeeeeeeeeeesseeeeeensnnnnns 31
Table 13: Locally Identified Areas of FIOOAING..............uuviiiommm i eeeeeee e 34
Table 14. Rainfall rates for the 3¥ear 24-NOUr STOMN..........cooiiiiiiiii e e 36.
Table 15: DCR Inventory of Dams in SharQn...............vvceeemmeiiiiiii e eeeeee e 39
Table 16. List of Dam Inspection Reports and Emergency Action. Plans............ccceeeeeeiiiiiiiiinn, 40Q..
Table 17. Drought Status History for the Southeast Region2BQ31..............coovvvviviceeeemenniieneeeeenn. 53.
Table 18. Frequency of Massachusetts Drought LEVELS.............oeeccciiiieeiiiieieeeeeeeee e h6.
Table 19: Hurricane Records for Massachusetts, 1938 t0.2023.............coccccciiiiiiiiiiiiiiieeeees . D8
Table 20: Saffir/SIMPSON SCALE........coii i mmmmmme e e e e e e eeeeeeannanee 58.
Table 21. Tornado Records for Norfolk County, EABR3 ............ccccoiiiiiiiceeeeee e mmmmmees 61
Table 22: Nordeaster BRWRtnt.s..f.or..Mas.s.achus.eBt s,
Table 23: Norfolk County Thunderstorm EvVents-2022............cccoooeeeeiiii e 64
Table 24: Regional SNOWFAll INAEX........oviiiiiiii e mmmmmmm e 61..
Table 25: Norfolk County Winter Federal Disaster Declarations,-20Z8 ...............cc.eevvvvimeeeeaeeeennn 67
Table 26: Blizzards in Norfolk County, 28A@23..............oovuiuiiiicemmmme e eeeeene e e e e eaeeees 68..
Table 27: Heavy Snow in Norfolk County, 21023 ............coooiiiiiiii i e 68.
Table 28: Hail Size COMPAIISONS........uuuuiiiie et eee et emmmmmm e e e e e e eeeeeeeeee s eemennn e e eaeeaeeeeees 70...
Table 29: Norfolk County Hail Events, 2I23.........ccooieieiiieieeeceeeeee s e e e e e s 71.
Table 30: Richter Scale and EffECTS. ... ...t e e e e 72.
Table 31: Historical Earthquakes in Massachusetts or Surrounding. Atea............ccceeeevevvvvvvvnnnnnn. 73.
Table 32: Landslide VOIUME and VEIOCILY..........uuuuuiiiieeeeeeeeeeeeeee e ceemeee e 76
Table 33: Norfolk County Extreme Cold and Wind Chill Occurrences2BB3...............ccceeevvvmmnn. 80
Table 34: Norfolk County Extreme Heat OCCUITEICES. .........c.vvvviceeeeeereieniiieeeeeeeees e eeeeeennnnnnnns 82.
Table 35. Sharon Locally Identified HAazards...........oovevuiiceemmmmeiiie e eeeeeee e e e e e e s e 83
Table 36. Town of Sharon, MA 2016 Land USE.........uuuiiiii e semmmmm e 84
Table 37. Impacts from Population and Land.USe.............uuuiceeeeeeiiiiiiiiiieiee e cmmmmm e 85
Table 38. Summary of Sharon Developments ZEB ................ccooeiiiiemeeeeiiiiiieeeee e e e 86
Table 39: Future Development Sites in Hazard AIRaS...........ovvvviceeeeeerreniiiiieeeeeeesceeeeeeeeeennnnnnns 38..
Table 40: Critical Facilities and Relationship to Hazard Areas..............uecceceeceeeiiiiiiiiiiseseeeeeee 91
Table 41: Estimated Damages from HUITICANES...........oiiiiiceeeeem e eieeiii e eemmmme e eet e e e e eeaae s mmmmen 95
MAP% TOWN OF SHARON HAZARD MITIGATION PQ2MNZPDATE iii of 188



Table 42:
Table 43:
Table 44:
Table 45:
Table 46.
Table 47:

Figure 1:
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Versus th

Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23:
Figure 24.
Figure 25.
Figure 26:
Figure 27:

Estimated Damages from Earthquakes............oooo oo a5
Estimated Damages from FIOOMING.......ccooiie it e 97
Existing Natural Hazard Mitigation Measures in Sharon................cceeccciieeeeneeneneen 102
Mitigation Measures from the 2018 Plan...............uuuiceeeeer i cmeeeee e 107
Factors for Prioritizing Mitigation MEaSUIES............vvvvviceeeeeeriiiiiie e e e e e e e e s s ceeeeeeeenenns 112
Mitigation Measures for the Hazard Mitigation Strategy...........ccccvvmmeeeeeeeiieeeeeeeeeeenn. 115
FIGURES

Existing Features: Critical Facilities, Development Sites, Open Space, & Local HazardbAreas
Natural Hazards and Climate Change...........oooiiiii oo mmmmmme e e e e e e e eeeeeaee s ennnnes 7
SBStep Planning PrOCESS. ... ..o iie e e e e e e e e e e e e e e e mmmmnnn bbb eeeees 12.
Observed Increase i TEMPEIAtULE............ooi i i ceemmeeiiiiirireieieeeeee s e e e e e mmeeeee e 20
Change in the Annual Number of Days Ovdf @@mpared to Today.........cccceeeeevvvmemeee. 20
Change in Average Summertime Temperatures for Massachusetts...........ccccceeuvnnnnnnn. 21
Observed Change in Total Annual Precipitation in the Heaviest 1%.Events............... 22
Change in Annual and Seasonal Precipitation in 2070 Compared to.Today................ 23
Consecutive dry day events (number of mwdtiplday events per year)...........cccceeeeeeeeeeeee 24

. Observed Increase in Sea LEeVELRISE............ouviiceemeeeiiii e eeeeeee e e e e 25

. Total Flooded Area of the Commonwealth for Selected Events.............cceeeeeevvivrenneen. 26.

. Total Flooded Area of the Commonwealth for Selected Events.............cccceeeinnnnnns 32

. Projected Future Increase in Precipitation Scenarios in the Neponset River Waterst&&l Model

. Percent Increase in Total Flooded Area for Runoff Volume During the -3@30 EQent

e Baseline-¥@ar Event, Dy SUBaSIN...........cooiiii e s 38
Overview of the downstream side of primary spillway................ovceeemmeiiiiiieeeeeeiniiieeen 42
US Drought Monitor Compared to MA Statewide Drought.Levels..............ccceeeenennnnn.. 51
Indices Values Corresponding to Drought Index Severity.Levels..........ccccooennnnnnd 52
Chronology of Major Droughts in Massachusetts since.1879.............cceeceerriivieennnnnn. 53.
Percent Area in Massachusetts with Drought ConditiofZ)2800..............ccoevevimccnnnnne 54
Extreme Drought Conditions in Massachusetts.2016.............cccccccceeevvivvvviviiviiieeeeeee...05
Recent Massachusetts Drought Events2@ZR)...............ooooiiiiimmmmmmiiiiiiiiiiiiiiie e aeeanees 55
Enhanced Fujita SCale..........oooo it mmmeenn e rreeneeeeea) 60..
State of Massachusetts Earthquake Probability. Map............cccoccceeeeveeiiiieeeei e 24
Massachusetts Seismic Hazard Map (2014)..........cooo i mmmmeiiiiiiiiiiiiiiiie e e 74.
2022 Wildfire Hazard Potential for MassaCchUSetts..............oooicceeeeiiiiiiiiiiiiiiiiis e 78
Wind Chill Temperature Index and Frostbit.RiSK..............ooceeeeeeiiiiiiii e 80
[ [ U T Lo O o - T P 81

"
MAPC

TOWN OF SHARON HAZARD MITIGATION POQ2NIZPDATE iv of 188



SECTION 1: EXECUTIVE SUMMARY

Hazard Mitigation planning is a proactive effort to identify actions that can be taken to reduce the dangers
to life and property from natural hazard events. In the communities of the Boston region of Massachusett
hazard mitigation planning tends to feaquost on flooding, the most likely natural hazard to impact these
communities. Ot her common concerns are the | mpe
also considers how our changing climate will affect natural hazards. Warming temgserat fuel
changing precipitation patterns and an increasing frequency and intensity of severe storms. The Feder:
Disaster Mitigation Act of 2000 requires all municipalities that wish to be eligible to receive FEMA funding
for hazard mitigation gran$o adopt a local mulinazard mitigation plan and update this plan in fixear
intervals.

PLANNINGPROCESS

This is an update to the most rec@marorHazard Mitigation Plan, which was approved by FEMa3uoe
5, 2018. Planning for the Hazard Mitigation Plan update was led bySharor_ocal Hazard Mitigation
Planning Teath o r 0 L o ccamposé@&deobstafbfjom a numbardifferent TowrDepartmentsThe
Local Team met on the following dates:

1 August 2, 2023

1 November 9, 2023
1 March 28, 2024

1 May 16, 2024

The Local Teameviewed and mappedipdates to local hazard areand critical facilitiesand discussed

where the impacts of natural hazards most affect the Town, goals for addressing these impacts, updates t
the Townds existing mitigation measures and new
the Town.

Public participation in the planning process is important for improving awareness of the impacts of natura
hazards and to build support for the actions the Town takes to mitigate them. The Local Team hosted tw
public meetings hosted by the Select Boaaidvn staff, residents, the Town Manager, and all Select Board
members were present. The public meetings were held on:

1 December 192023
M June 25, 2024

Key stakeholders and neighboring communities were notified and invited to participate. The first public
meeting was also used to launch a public survey that helped gather additional information related to hazard
mitigation concerns, impacts, and prefestedtegies. The second public meeting was used to launch a public
comment period for the draft plan updatihe draft plan update was posted @ndedicated project web

page for public review and a project emailResilienceSharon@mapc,onas set up to receive public
comments and questioR$easerefer to appendix E for more information about the public comments
received, andVl: Planning Process & Public Participatiomfore information about the outreach and
engagement efforts that informed this plan update.

TOWN OF SHARON HAZARD MITIGATION BQ26UPDATE
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RISKASSESSMENT

TheSharorHazard Mitigation Plan assesses the potential impacts to the Town from flooding, high winds,
winter storms, brush fire, geologic hazards eex¢rtemperatures, and droughktooding, driven by

hurricanes andther storms, presents the greateziand to the bwn though there are also brush fire risks
associated with the large tracts of forest in Shaftese are shovimthe map series in Appendix B

TheSharorLocal Hazard Mitigation Planning Team identifiéd Critical Facilities. These are also shown
on the map series and listedTiable42, identifying which facilities are located within the mapped hazard
zones

A Hazus analysis, which can be f oupnogided estiniatasiofl i
damages from Hurricanes of 1% and 0.2% Annual Chance at $38 million and $135 million, respectively.
Earthquakes of magnitude 5 analysis providéd$illion in property damage and magnitude 7 analysis

is pending. Flood damage for the 1% and the 0.2% Annual Chance of Flood at $16 million and $15
million, respectively.

HAZARDMITIGATIONGOALS

The Sharon Local Multiple Hazard Community Planning Team endorsed the following eight hazard
mitigation goals at thelovembe© team meeting:

1. Prevent and reduce the loss of life, injury, public health impacts and progergeresulting
from all major natural hazards.

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

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

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

5. Encourage the business community, major institutions-prafiteoto work with the Town to
develop, review and implement the hazard mitigation plan.

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

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

8. Take maximum advantage of resources from FEMA and MEMA to educate Town staff and the
public abouthazard mitigation.

9. Consider the potential impi of future climate change amtorporate climate sustainability and
resiliency in hazard mitigation planning

TOWN OF SHARON HAZARD MITIGATION BQ26UPDATE
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10. Partnering and working with traditionally underrepresented communities and climate vulnerable
populations to reduce disproportionately experienced hazards.

HAZARDMITIGATIONSTRATEGY

TheSharorLocal Hazard Mitigation Planning Team identified a number of mitigation measures that would
serve to reduce th€ o wvulBiesablity to natural hazard event@verall, the hazard mitigation strategy
recognizes that mitigating hazards feinaronwill be an ongoing process as our understanding of natural
hazards and the steps that can be taken to mitigage ttamages changes over tin@&@obal climate

change and a variety of other factors impactithe wn 6 s v and m éhe fatlre, &nd lotafficials

will need to work together across municipal lines and with state and federal agencies in order to
undersaind and address these chang€le Hazard Mitigation Strategy will be incorporated into the
Townds other related plans and policies.

PLAN REVIEW &PDATHEPROCESS

The process for developiggh a r Hazad Mitigation PlaR025 Update is summarized Trable 1
below.

Tablel: Plan Review and Update Process

Section Reviews and Updates

The Local Hazard Mitigation Planning Team placed an emphasis on public
participation for the update of the Hazard Mitigation Plan, discussing strate
to enhance participation opportunities at tingt local committee meeting.
During plan development, the plan was discussed at two public meetings |
by the Sharon Board of Selectmdhh e pl an was al so a
website for public comment.

Section 3Public
Participation

MAPC gathered the most recently available hazard and land use data and

with Town staff to identify changes in local hazaehs and development
Section 4Risk trends.Town staff reviewed critical infrastructure with MAPC staff in tyder
Assessment create an upto-date list. MAPCalso used the most recently available versior

HAZUS to assess the impacts of flooding, hurricanes, and earthquakes.

The Hazard Mitigation Goals were reviewed, updated, and endorsed by the
Section 5Goals Team.

The list of existing mitigation measures was updated to reflect currgatiomt

Section 6EXistin .
9 activities in the Town.

Mitigation Measures

Mitigation measures from the 2018 plan were reviewed and assessed
whether they were completed, partially completed, or deferred. The Local H
Mitigation Planning Team determined whether to carry forward measures i
2025 Plan Update, revise them, or delete them. The Plan Update's F

Sections 7 and 8:
Hazard Mitigation
Strategy

¥  TOWN OF SHARON HAZARD MITIGATION BQ26UPDATE
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mitigation strategy reflects both new measures and measures carried fc
from the 2018 plan. The Local Hazard Mitigation Team prioritized all of f
measures based on current conditions.

This section of the plan was updated with againg plan implementation

review and fiveyear update process that will assist the Town in incorporati
hazard mitigation measures into other Town planning and regulatory revie
processes and better prepatke Town for the next comprehensive HMP upt

Section 9Plan
Adoption &
Maintenance

As indicatedsectiory: Mitigation Measures from the 2018 Ptae Town has made progress implementing
mitigation measures identified in the 2018 HMP. Below is a summary of the progress:

1 3 projects were completed, including Dam stabilization at Massapoag Brook, drainage
improvements, and regulatory revisions for stormwater management to ensure compliance
with NPDES.

1 10 of the mitigation measures from the 2018 plan were carried over to this@aa
update, most of which are partially complete. These partially completed measures are
being improved or progressed by the town.

1 6 mitigation measures from the 2018 plan were not completed.

1 4 mitigation measures were not carried over to the current plan as they are no longer
relevant to the town.

. As indicated iiBection 8: Hazard Mitigation Stratetiye town has identified new mitigation measures to
pursue.

1 5 new mitigation measures that were not in the previous plan were identified and added to
this plan update.

Of the 16 total recommendations included in Section 8 of this glz& update,3 are high priority, 8 are
medium priority, and 5 are low priority.

Moving forward into the next five year plan implementation period there will be many more opportunities
to incorporate hazard mitigation into the Town?d
in implementing these measures are primaniéytd limited funding and available staff time. This plan

should help the Town prioritize the best use of its limited resources for enhanced mitigation of natural
hazards.
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Figurel: Existing Features: Critical Facilities, Development Sitege®Space& Local Hazard Areas
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SECTION 2: INTRODUCTION

PLANNINGREQUIREMENTINDER THEEDERADISASTERITIGATIONACT

The Federal Disaster Mitigation Act, passed in 2000, requires that after Nover2bénr Lall

municipalities that wish to continue to be eligible to receive FEMA funding for hazard mitigation grants,
must adopt a local muhiazard mitigation plan and update this plan in five year intervals. This planning
requirement does not affect d&ar assistance funding.

Federal hazard mitigation planning and grant programs are administered by the Federal Emergency
Management Agency (FEMA) in collaboration with the states. These programs are administered in
Massachusetts by the Massachusetts Emergency Management AdéAgyn(litnership with the
Department of Conservation and Recreation (DCR).

The Town dbharorcontracted with the Metropolitan Area Planning Council (MAPC), to assist the Town in
updating its local Hazard Mitigation Plan, which was adopted in 2018. MAPC is the Regional Planning
Agency (RPA) serving the 101 communities in the greater Bostomdrpeg\aded facilitation and

technical support for this project.

WHAT IS AHAZARDMITIGATION PAN?

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 permaneduce or alleviate the losses of life, injuries, and

property resulting from natural hazards through lergn strategies. These letggm strategies include
planning, policy changes, programs, poroHlaening s, a
Policy Guide recognized that adapting to the expected impacts of climate change is a form of hazard
mitigation Therefore, this plan incorporates consideration of future risks due to projections for the
increased frequency and severity of extreme weather fueled by global climate change effects.

TOWN OF SHAROBIHAZARD MITIGATION PL#2025 UPDATE
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Figure2. Natural Hazards and Climate Change
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PREVIOUSEDERAISTATEDISASTERS

Since 1991, there have been 36 natural hazard events that triggered disaster declarations that included
Norfolk County. These are listed in Table 2 below. The majority of these events involved flooding and
winter weather, while others were due to hurrisameéhe COVIEL9 pandemic

Table2: Federal/State Declared Disasters 192023

Disaster Name

Hurricane Bob
Severe Coastal Storr
No Name Storm
Blizzard

Blizzard
Windstorm

Severe Storms, Floo«

Heavy Rain, Flood

Date of Event

August 1991

October 1991

March 1993

January 1996
May 1996
October 1996

June 1998

Declared Areas

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

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

Statewide

Statewide
Counties of Plymouth, Norfolk, Bristol

Counties of Essex, Middlesex, Norfolk,
Plymouth, Suffolk

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

TOWN OF SHAROBIHAZARD MITIGATION PL#2025 UPDATE
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Severe Storms, Floot March 2001  Counties of Bristol, Essex, Middlesex,
Norfolk, Suffolk, Plymouth, Worcester

Snowstorm March 2001  Berkshire, Essex, Franklin, Hampshire,
Middlesex, Norfolk, Worcester

Snowstorm February 2003 Statewide

Snowstorm December 2003 Barnstable, Berkshire, Bristol, Essex,

Franklin, Hampden, Hampshire, Middle:
Norfolk, Plymouth, Suffolk, Worcester

Flooding April 2004 Essex, Middlesex, Norfolk, Suffolk,
Worcester

Snowstorm January 2005 Statewide

Hurricane Katrina August 2005 Statewide

Severe Storms, October 2005 Statewide

Flooding

Severe Storms, May 2006 Statewide

Flooding

Severe Storm, Inland  April 2007 Statewide
Coastal Flooding

Severe Winter Storm December 2008 Berkshire, Bristol, Essex, Franklin,
Hampden, Hampshire, Middlesex, Suffc

Worcester
Severe Storms, December 2008 Statewide
Flooding
Severe Storms, March/April  Bristol, Essex, Middlesex, Suffolk, Norfc
Flooding 2010 Plymouth, Worcester

Hurricane (Hurricane  September  Barnstable, Bristol, Dukes, Essex,

Earl) 2010 Middlesex, Nantucket, Norfolk, Plymout
Suffolk, Worcester

Severe Winter Storm January 2011 Berkshire, Essex, Hampden, Hampshire

Snowstorm Middlesex, Norfolk, Suffolk

Hurricane August 2011 Barnstable, Berkshire, Bristol, Dukes,
(Hurricane/Tropical Franklin, Hampden, Hampshire, Norfolk
Storm Irene) Plymouth

Severe Storm, October 2011 Berkshire, Franklin, Hampden, Hampsh
Snowstorm Middlesex, Worcester

Severe Winter Storm February 2013 Statewide
Snowstorm, Flooding

Severe winter storm, January 2015 Barnstable, Bristol, Dukes, Essex,

snowstorm, flooding Middlesex, Nantucket, Norfolk, Plymout
Suffolk, Worcester

Severe winter storm  March 2018 Essex, Middlesex, Norfolk, Suffolk,

and Snowstorm Worcester

Severe winter storm March 2018 Barnstable, Bristol, Essex, Nantucket,
and flooding Norfolk, Plymouth

TOWN OF SHAROBHAZARD MITIGATION PLE2025 UPDATE
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COVID19 Pandemic January 2020 Statewide
CoVviIDb19 January 2020 Statewide

Severe winter storm  January 2022 Bristol, Norfolk, Plymouth, Suffolk
and snowstorm

Sources: Massachusetts State Hazard Mitigation and Climate Adaptation Plan, Appendix B, 2018; OpenFEMA
DatasetDisaster Declarationand FEMA Declared Disast8 e 0 Sect i on 1 Omore Rferma&ione nc e

Since 2018, there have been 6 Massachusetts State Declared Disasters that @ffamedelow is a list
of them, mostly containing winter storms and pandemics.

Table3. State Disaster Declarations since 2018

Massachusetts Severe Wintt

Storm and Flooding March 23, 2018 Statewide
Massachusetts Severe Winti .
Storm and Snowstorm March 1314, 2018 Statewide
Massachusetts Co\ié January 202’52%?05 May 11, Statewide
Massachusetts Covi@ January 20, 20203 May 11, .
Pandemic 2023 Statewide
Massachusetts Sever Winte .
Storm and Snowstorm January 2829, 2022 Statewide
Massachusetts Hurricane L¢  September 1517, 2023 Statewide

FEMARUNDEDMITIGATIONPROJECTS

TheTown ofSharorhas received funding from FERAcomplete this Hazard Mitigation Plaiyéar
updateunder the Hazard Mgation Grant Program (HMGRP)hisproject totaled $5,725, with $.1,794
covered by FEMA grants an8,931 by local fundingThe projects summarized imable4 below.

Table4: FEMAFunded Mitigation Projects

Grant Project Title Scope of Work Total Cost Fedgral LOC?'
Funding Funding
HMGP  Local Hazard 5-Year update of $15.725 $11.794 $3.931

4214-22 Mitigation Plan hazard mitigation plan

SourceMEMA2024 Database
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COMMUNITYPROFILE

Sharon is a growing town of almost 18,000 people midway between Boston, Massachusetts and
Providence, Rhode Island. An active network of civic organizations, shared appreciation of the diversity of
its population, and a cherished history make Sharon antibommunityVhile many Sharon residents

have secondand thirdgeneration family roots in town, it is a community notable for its diversity and
openness to newcomerke town has an Interfaith Clergy Council and an "Affirming Diversity" group which
foder cooperative understanding among Christian and Jewish congregations, an Islamic mosque, a
Unitarian church, and adherents of Eastern religions. The Affirming Diversity group sponsors an annual
Martin Luther King Day Celebration.

Sharon is bordered b$harorto the north, Canton to the northeast, Stoughton to the east, Easton to the
southeast, Mansfield to the south, Foxborough to the west, and Walpole to the west and northwest. It is 9
miles west of Brocktd® miles southwest of Bostand 24 miles northwest of downtown Providence.

Sharon is regionally accessible via public transportation; there is access to Boston and Providence via
MBTA commuter trains stopping at the Sharon station, and to New York City and Washingtan, D.C.,
Amtrak trains at nearby Route 128 station.

A sign hung for years at the |l ocal train statio
beauti ful. o6 The welcome sign is now | ocated in
350-acre Lake Massapoag is particulaa treasure for residents of Sharon; in addition to its natural

beauty and habitat for wildlife, it is known for its concerts, fireworks, fishing, and good swimming on
Memorial Beach. Sharon is also the home of the B2&0Moose Hill Wildlife Sanctyarthe
Massachusetts Audubon Societyds first wilhtdtdl,i f e
Sharon contains over 5,000 acres of protected o

The town is governed by a thremmber Board of Selectmen with a Town Administrator and Open Town
Meeting form of government. Sharon was established as the 2nd Precinct of Stoughton in 1740,
incorporated as the Town of Stoughtonham in 1765, and namechShdrt83.Presentiay Sharon was

home to Native Americans who hunted and fished in the area for hundreds of years before British settlers
came in 1637

The town maintains a websitevatw.townofsharon.net

Table5: SharonCharacteristics

Median Household Income: $157,928

Population =18,473 people
1 7% are under age 5
. 27% are under age 18
1 18% are over age 65

1 This arrative waswritten with information provided by the commuaityl, is takenn partfrom the Community Profile on the
website maintained by the Department of Housing and Community Devel@smezit as from the Town of Sharon website.
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1 9% have a disability
1 1.26% of households are limited Engéplaking
1 68% of the population ar&Vhite

Number of Housing Units6:599

1 10% are renteroccupied housing units
1 29% of households are cost burdened

Source 2017-2022 American Community SuréeYear Estimates

The Town dbharorhas several unique characteristics to keep in mind while planning for natural:hazards

il

Flooding in the town is not a significant threat to lives or property. However, the town does have
some problems with water inundation during high rain and storm events and during the spring
snowmelt season.

Another defining characteristic of thevtoare its tredined streetsAlthough these trees are

vulnerable to high winds and ice storms, they are a tradeoff the town is willing to have.

The town has proactive municipal officials that frequently share information and coordinate on a
regular basis. An example of this was the data collection sessionsHaztid MitigationPlan,

at which representatives of several town departments were present.

Sharon is home to historic structures and sites that are irreplaceable and bring economic value to
the town.

Sharon contains several major roadways that provide emergency routes for evacuation and for
routes to medical facilities.

Sharon has some bridge crossings and roadways that could be at risk in the event of flooding.
Sharon would be a good candidate for floodlated grants due to the potential impact to

property, transportation emergency routes, economic/historic resources, and the ability to solve the
flooding problems through structural measures such as culvadespgam and bridge
upgrades or flood proofingThecosb enef it anal ysis would | ikely
Much of the critical infrastructure in the town is located in clusters, often near areas of floodplain.
These facilities are therefore at higher risk during natural hazards.

MAPC
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SECTION 3: PLANNING PROCESS &

PUBLIC PARTICIPATION

MAPC employsasxt ep pl anning process based on FEMAOGOs |
on local needs and priorities but maintaining a regional perspective matched to the scale and nature of
natural hazard events. Public participation igatial component of this process, providing critical
information about the local occurrence of hazards while also serving as a means to build a base of suppor
for hazard mitigation activities. MAPC supports participation by the general public and ather pl
stakeholders through:
1 Meetings and work with the Local Teams
1 Two public meetings, shared on Local Access TV and advertised tHas$, &vebpage content,
a flyer, and social media posts
1 A project website, available dtttps://www.townofsharon.net/home/news/shattazard
mitigationplan-update-available-online
1 Launching a public comment period at the second public meeting, and posting the draft plan to the
project website to facilitate public comment

PLANNING PROCESS SUMMARY

The sixstep planning process outlined belowisbaseda he gui dance LpcalMulti ded b
Hazard Mitigation RinningGuidance. Public participation is a central element of this process, which
attempts to focus on local problem areas and identify needed mitigation measures based on where gaps
occur in the existing mitigation efforts of the municipality. By working cipaidr@zard mitigation plans

in groups of neighboring cities and towns, MAPC is able to identify regional opportunitidadoratan

and facilitate cormunication between communitieplan updates, the process described below allows

staff to bring the most recent hazard information into the plan, including new hazard occurrence data,
changes to a municipalityds existing mitigation
previous plans.

Figure3. SixStep Planning Process

®

Map the Hazards

® ©,

Implement & Update Assess the Risks &

the Plan . Potential Damages

@ PUBLIC INPUT @

Plan Approval & Review Existing
Adoption @ Mitigation
Develop Mitigation
Strategies
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1. Map the Hazardd MAPC relies on data from a number of different federal, state, and local
sources in order to map the areas with the potential to experience natural hazards. This mapping
represents a muliazard assessment of the municipality and is used as a set of base maps for the
remainder of the planning process. A particularly important source of information is the knowledge
drawn from local municipal staff on where natural hazamplicts have occurred. These maps can
be found in Appendix B.

2. Assess the Risks & Potential Damagé&Vorking with local staff, critdt facilities, infrastructure,
vulnerable populations, and other features are mapped and contrasted with the hazard data from
the first step to identify those that might represent particular vulnerabilities to these hazards. Land
use data and development trends are also incorporatedimgcanalysis. In addition, MAPC
develops estimates of the potential impacts of certard events on the communMAPC drew
on the following resoces to complete the plan:

Town ofSharon General Bylaws

Town ofSharonZoning Bylaw

Town ofSharon Master Plag019

Town ofSharonOpen Spaceand Recreation PlanQQ9
Town of Sharon Housing Production, RGi8

Commonwealth of Massachusetts, Massachusetts State Hazard Mitigation and Climate
Adaptation Plan (SHMCAP), 2023

Commonwealth of Massachusetts, Massachusetts Climate Change Assessment, 2022

New England Seismic Network, Boston College Weston Observatory,
http://aki.bc.edu/index.htm

NOAA National Centers for Environmental Informdtigm//www.ncdc.noaa.gov/
Northeast States Emergency Consorhittp//www.nesec.org/

USGS, National Water Information Systhttp://nwis.waterdata.usgs.gov/usa/nwis
US Census, 2010

American Community Survey, 2022

DCR, Community Information System, Community Overview, 2022

FEMA, Local Mitigation Planning Policy Guide, 2022

FEMA, Disaster Declarations for States and Counties, 2023

FEMA, Flood Insurance Rate Maps for Norfolk County, Massachusetts, 2012
FEMA, HAZUS, 2022

MA Dept of Public Health, Massachusetts Environmental Public Health Tracking: Community
Profile forSharon2022

Massachusetts Office of Dam Safety, Inventory of Massachusetts Dams 2018

MA Department of Early Education and Care, Licensed Child Care Programs, 2022
US Census Bureau, 2021

MA Climate Change Adaptation Report, 2011

Blue Hill Observatory

Mass. Emergency Management Agency, State Hazard Mitigation Plan, 2013
NOAA, National Centers for Environmental Information, Storm Events Database
Tornado History Project

USDA Forest Service, Wildfire Risk to Communities

U.S. Global Change Research Program, Fourth National Climate Assessment, 2018
USACE Ice Jam Database

=4 =4 -8 -8 8 -5 _48_45_°2_°_-2- = =242 _-9_-9_-9_9_-°2_-°_°_-2-° E = =244
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3. Review EXxisting Mitigationd Municipalities in the Boston Metropolitan Region have an active
history in hazard mitigation as most have adopted flood plain zoning districts, wetlands protection
programs, and other measures as well as enforcing the State building code, whichdhas stro
provisions related to hazard resistant building requirements. All current municipal mitigation
measures must be documented.

4. Develop Mitigation Strategied MAPC works with the local municipal staff to identify new
mitigation measures, utilizing information gathered from the hazard identification, vulnerability
assessments, and t he eformtmdeterming vehere agditionaltworkig mi
necessary to reduce the potential damages from hazard events. Additional information on the
development of hazard mitigation strategies can be found in Chapter VIII.

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

6. Implement & Update the Plaé Implementation is the final and most important part of any
planning process. Hazard Mitigation Plans must also be updated on a five year basis making
preparation for the next plan update an importantgoing activity. Chapter IX includes more
detailed information on plan implementation.

2018 PLAN IMPLEMENTATIG\MAINTENANCE

The 2018 Town ddharorHazard Mitigation Plan contained a risk assessment of identified hazards for the
Town and mitigation measures to address the risk and vulnerability from these hazards. Since approval of
the plan by FEMA and local adoption, progress has been made on engdéon of the measures. The

Town has advanced a number of projects for implementetabigingdam stabilization, improving

drainage, continuing to protect open space and acquire land, and revise stormwater management
regulations

THELOCALMULTIPLEHAZARD COMMUNITYPLANNINGTEAM

MAPC worked with the local community representatives to organize a Local Hazard Mitigation Planning
Team for Sharon. MAPC briefed the local representatives as to the desired composition of that team as we
as the need for public participation in the lopknning process.

The Local Hazard Mitigation Planning Team is central to the planning process as it is the primary body taske
with developing a mitigation strategy for the community. The local team was tasked with working with MAPC
to set plan goals, provide information the hazards that impact the town, existing mitigation measures, and
helping to develop new mitigation measures for this plan update. The Local Hazard Mitigation Planning
Team membership can be found listed below.

TOWN OF SHARON HAZARD MITIGATION PL2ZNZRDATE
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Table6. Membership of the Sharon Hazard Mitigation Planning Team

Name
Micheal A. Madden, Chair
Leandra McLean

Lauren Barnes
Shepard Seigel

Linda Berger

Peter O6Cain
Scott Leanard

Brad Fitzhenry
Stephen Coffey

Jeff Penders

Josh Philibert

Sonal Pai

Mike Polimer

Role
Fire ChiefFire Department

Health Department Director/ Public Health Nur

Health Department
Town Administratt3elect Board
Town Administrator
Director Recreation Department
Town Engineebepartment of Public Works
Police Department Liaisétglice Department
Deputy ChiefPolice Department
Chief,Police Department
Lieutenant?olice Department
Conservation Agerttonservation Commissior
Planning/Engineering Specialist,
Department of Public Works
Director Civil Defense Department

The LocaHazard Mitigation Planning Team met four times on the dates listed below. The agendas for
these meetings are included in Appendix A.

August 2 2023 to discuss the project overviamd update local hazard areas and critical

l

1
1

T

Different departmentand permitting boardghat have authority to regulate development participated in

facilities inventory

November 9 2023: to update hazard mitigation goals and existing mitigation measures
March 28 2024 to update the recommended mitigation strategies from the 2018 HMP and

prepare for Public Meeting #1

May 16, 2024: to develop new recommended mitigation measures and prepare for Public Meeting

#2

thelocal team.
Sharon Planning Boar@versees zoning regulations, subdivision plans, anddondand use

T

T

planning.

Zoning Board of Appealsiandles variancesijte plan approvalspecial permits, and appeals

related to zoning decisions.

Conservatio€ommissioBhforceghe Wetland Protection Bylaw and related regulations and
reviews projects impacting wetlands, floodplains, and other natural resources.

SelectBoard As a townos

executi ve

body, it is

oft

permits, and policy approval§he Select Board is also delegated the responsibility and authority
to enforce and administer the Stormwater ManagemeniByla

Building Departmenissuebuilding permits and ensures that construction complies with the state

building code and local ordinances.

Board of Health: Regulates developments concerning public health (e.g., septic systems, water

quality, and environmental health concerns.)

MAPC
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1 Department of Public Works: Ensures infrastructure such as roads, water, and sewer services are
capable of supporting new development.

PUBLIC MEETINGSUBLIC COMMENT

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

particular vulnerabilities the community may face from these hazards. Their participation in this planning
process also builds understanding of the concept of hazard mitigation, potentially creatingfeuppo
mitigation actions taken in the future to implement the plan. To gather this information and educate
residents on hazard mitigation, the Town hosted two public meetings, one during the planning process on
December 19, 2022nd one once the draft plan was complete and ready for reviedunme 25, 2024.

Natural hazard mitigation plans typically do not attract much public involvement in the Boston region,
unless there has been a recent hazard event. One of the best strategies for overcoming this challenge is t
include discussion of the hazard mitigatian pn the agenda of an existing board or commission. With

this strategy, the meeting receives widespread advertising and a guaranteed audience of the board or
commission members plus those members of the public who attend the meeting.

LOCALSTAKEHOLDERIVOLVEMENT

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

Sharon Board of Health Sharon Substance Prevention and
Metro South Chamber of Commerce Resource Committee
Sharon Rotary Club Sharon Lions Club
Sharon Public Library Sharon Council on Aging
HESSCO Town of Mansfield
American Legion Post Town of Easton

Sharon Historical Society Town of Stoughton
Sharon Veterans of Foreign Wars (VFWs) Town of Canton

Sharon Planning Board Town ofSharon
SharorBoardof Appeals Town of Walpole

Sharon Pluralism Network Town ofFoxborough

==

= =4 4 -4 -8 -5 -4 -5 -9 -9 12
= =4 4 -4 8 8 A8 -9 9

See Appendix D for public meeting notiCdse draftSharorHazard Mitigation Pla@018 Update was
postedat the MAPCwebsitefor the second public meetindembers of the public could access the draft
document and submit comments or questions to thadhMAPC.
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As shown on Map 1A (Appendix A), the Tofsharorhas two EJ block groups defined by the
Commonwealth. Criteria for designated Environmental Justice areas include income, race, and English
language proficiencyand these two EJ block groups nteetminority criteriagAs shown in Table 5 above,
Townds medi an hlbyX8&andohlyl.26% af lwonseholdsdhavélimited Ergplishking
ability.

As an effort to engage minority populatidhe local team has reached out to the Sharon Pluralism

Network that collaborates and partners with organizations and groups in Sharon to support programs and
opportunities that foster multicultural and interfaith understanding and engageis@ttie Town

considers the older population and their needs as important to sound and effective plans for hazard

mi tigation and climate change adaptation. There
includethe Council on Aging and their numerous senior resident constituents.

The Town received six public comments by email, three after the first public arektivgother after

the second public meeting. All those comments are included in Appendix E. The Lake Massapoag Advisor
Committee sent us detailed information and a report about the impacts of stormwater erosion on the water
quality of the lake. As a mailt, the plan was revised to have it as a mitigation recommendation to address
this concern.

CONTINUINGPUBLICGPARTICIPATION

Following the adoption of the plan update, the planning team will continue to provide residents, businesse:
and other stakeholders the opportunity to learn about the hazard mitigation planning process and to
contribute information that will update theto@ s under st an dAsmupgdatesfandla revieav | h &
of the plan are conducted by the Hazard Mitigation Implementation Team, these will be placed on the
Townds website, and any meetings of the fitadzar d
in accordance with town and state open meeting laws.

PLANNINGTIMELINE

Major milestones in the planning process to prepare this plan included the following:

Table7. Planning Timeline for the 202 HMP Update

August 2, 2023 Meeting of theSharorLocal Hazard Mitigation Planning Team
November 9, 2023  Meeting of theSharon_ocal Hazard Mitigation Planning Team

December 19, 2023 First Public Meeting wifiharon Board of Selectmen

March 28, 2024 Meeting of theSharorLocal Hazard Mitigation Planning Team
May 16, 2024 Meeting of the Sharon Local Hazard Mitigation Planning Team
June 25, 2024 Second Public Meeting with Sharon Board of Selectmen

TOWN OF SHARON HAZARD MITIGATION PL2ZNZRDATE
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September &, 2024
November 20, 2025
January 7, 2025
March 3, 2025
May19, 2025

June 13, 2025

TBD

TBD

Draft Plan Update submitted to MEMA

Comments on the Draft Plan received from MEMA
Revised Draft Plan submitted tot MEMA

Comments and Plan Review Tool received from FEMA
Revised Draft Plan Submittedi&MA

Notice of Approvable Pending Adoption sent by FEMA
Plan Adopted by the Town &haron

FEMA Formal Approval of the plan for 5 years

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

2027
2028
2029
2030

2030

Table8. Plan Implementation Milestones 2622030

Conduct Migrerm Plan Survey on Progress

Seek FEMA grant to prepare next plan update
Begin process to update the plan

Submit Draft 280 Plan Update to MEMA and FEMA

FEMA approval of 2B0 Plan Update

TOWN OF SHARON HAZARD MITIGATION PL2ZNZRDATE
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SECTION 4: RISK ASSESSMENT

The risk assessment analyzes the potential natural hazards that could occur within the Town as well as the
relationship between those hazards and current land uses, potential future development, and critical
infrastructure. This section also includesarability assessment that estimates the potential damages

that could result from certain largeale natural hazard events. In order to updat@arod s r i s k
assessment, MAPC gathered the most recently available hazard and land use data and met wh the Lo
Team to identify changes in | ocal hazard areas
estimation software, HAZUS.

“Glohal climate is changing rapidly compared fo the pace of natural variations in climate that

have occurred throughout Earth’s history. Global average temperafure has increased by about

1.8°F from 1901 to 2016, and observational evidence does not support any credible natural

explanations for this amount of warming; instead, the evidence consistently points fo human

activifies, especially emissions of greenhouse or heaf-frapping gases, as the dominanf cause ™
Fourth Mational Climate Assessment, 2018 (Chapter 2-1)

The projected impacts of our warming climate on natural hazards are integrated throughout this risk
assessment. Key impacts include rising temperatures, which in turn affect precipitation patterns and
extreme weather. Analysis of these impacts includédsiplan aligned closely with the data and
assessment pr es en23&thte Hazard\Watigasoa antd Glima&te Adaptatior? RIROA3
SHMCAP) and Massachusettsod 2022 Climate Change

CLIMATE CHANGEBBSERVATIONS AND PROJECTIONS

Climate change observations come from a variety of data sources that have measured and recorded
changes in recent decades and centuries. Climate change projections, however, predict future climate
impacts and, by their nature, cannot be observed or measfisea result of the inherent uncertainty in
predicting future conditions, climate projections are generally expressed as a range of possible impacts.

TEMPERATURE

Our climate has always been regulated by gases, including carbon dioxide, methane, and nitrous oxide,
which blanket the earth. These gases trap heat that would otherwise be reflected out to space; without
them our planet would be too cold to supportMiee r ef er t o t hese gases as
for their heat trapping capacity. The combustion of fossil fuels, our primary energy source in the age of
industrialization, releases GHGs into the atmosphmetiee past century, human activity assedieith
industrialization has contributed to a growing concentration of GHGs in our atmosphere. Records from the
Blue Hill Observatory in Milton, MA show that average temperaturggeé3inean) have risen

approximately 3 degrees (F) in the almost 200 ngesince record keeping began in 1831. $égure4

below for more information.
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Figure4. Observed Increase in Temperature

BLUE HILL OBSERVATORY ANNUAL TEMPERATURE,  1831-2022
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Note: Plot includes temperature data for 1831-1884 from Milton and Canton that were adjusted 10 the Blue Hill summit location.
Michael J. lascono, P and E Research / Blue Hill Observatory

Climate projections include an increase in average temperature and in the number of extreme heat days

Extreme cold days are projected to decrease in number. By 2030, the summer mean

temperature couls

increase by 3.6°F from the historical period (128013). By 2070, there could be 58 fewer days below
freezing, which could lead to an increase in ticks. Bgenidiry, the State anticipates about 25 more days
per year where the temperature exceeds 90°F for inland areas, and about 19 more days above 90°F for

coastal areagCommonwealth of Massachusetts, 2022).

Figure5. Change in the Annual Number of Days Over 98 Compared to Today
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Sources2022 MA ClimateChangeAssessmeand Stochasti@Veather Generator

These changes could result in Massachusetts summers feeling like a more southern state, as described in

infographic ifFigure 11f r om t he St ateds 2022 Cl i mat e
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Figure6. Change in Average Summertime Temperatures for Massachusetts

Massachusetts summers are

projected to be warmer in HISTORICAL
(1950-2013)

Hot days felt
like 81°F

the future and will start to
feel like current summers
in other states in the South-
eastern U.S. By 2030, the
average summertime
temperature will feel like g
summers in New York; by | - Sl &4 2050
2050, like Maryland; by 2070, L 2y 2 Hot days
like North Carolina; and by o :’:’;'e' ;?'F
2090, summer in Massachu-

setts could feel like summer

- - 2070
in Georgia today.

Hot days
will feel

Humidity will also change - like 99°F

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

Source: 2022 MA Climate Change Assessment

PRECIPITATION PATTERNS

Annual precipitation in Massachusetts has increased by approximately 10% in {yeafifperiod from

1960 to 2010 (MA EEA, 2011). Moreover, there has been a significant increase in the frequency and intensit
of large rain events. For the Northeast USoading to the Fourth National Climate Assessment 2018, in the
past sixty years there has been a 55% increase in the amount of annual precipitation that falls in the top
1% of storm events, as shown in Figure 12 below (US Global Change Research Pedgla@hanges in
precipitation are fueled by warming temperatures which increase evaporation and, therefore, the amount
of water vapor in the air.
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Figure7. Observed Change in Total Annual Precipitation in the Heaviest 1% Events

1958-2016

2

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

Massachusettsd 2022 Climate Change Assessment

a

increase in annual total precipitation of less than 8% per year. Most of these increases are anticipated
during the winter months (see FidilBdelow).

Additionally, the historic 10% annual chance daily rainfall evert42.80 6 of r ai n)
more frequently by 2090 (Commonwealth of Massachusetts, 2022).

MAPC
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Figure8. Change in Annual and Seasonal Precipitation in 2070 Compared to Today
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Source2022 MA Climate Change Assessniemtent climate is the 1982605 era, the projection for 2070 is for a 3@ar era
centered on 2070. Maps show LOCA downscaled GCM projections at the 50th percentile across 20 LOCA GCMs that overlap
the GCMs used in the Stochastic Weather Generator.

Despite overall increasing precipitation, more frequent and significant summer droughts are also a projecte
consequence of climate change. This is due to projections that precipitation will increase in winter and spril
and decrease slightly in the sumraed, a result of earlier snow melt, and higher temperatures that will
reduce soil moi stur e. Massachusettsd 2022 Cl i me
vary by region. The Eastern Inland region wisdrarons located may experiencgdightly more consecutive

dry days, and significantly more days without rain per year, by 2090 (Commonwealth of Massachusetts,
2022). See Figur8 below for more information.
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Figure9. Consecutive dry day events (number of multiptiry-day events per year)

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

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

Source: Stochastic Weather Generator

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

Region Baseline 2030 2050 2070 2090
Berkshires & Hilltowns 159 161 165 167 170
Greater Connecticut River Valley 171 172 175 178 181
Central 180 182 185 188 192
Fastern Inland 186 181 185 188 193
Boston Harbor 192 185 192 194 198
North & South Shores 184 182 187 190 195
Cape, Islands, & South Coast 186 182 187 191 194
Statewide 176 175 179 182 187
Statewide Percent Change 0% -1% 2% 3% 6%

Source: 2022 MA Climate Change Assesshhentown @haroris located in the Eastern Region, outlined by the blue box above.

SEA LEVEL RISE

While Sharons not a coastal community, kigbel information on sea level rise is discussed here as the
regional economy of the Boston Metro area may be impacted by sea level rise in the future. Warming
temperatures contribute to sea level rise in three ways.vi@rsh water expands to take up more space.
Second, rising temperatures are melting{aasled ice which enters the oceans as melt water. A third,

guite minor, contributor to sea level rise in New England is not related to climate change. New England is
sill experiencing a small amount of land subsidence (drop in elevation) in response to the last glacial
period. NOAAGs records from the Boston Tide St a
century. See Figud® below for more information.
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Figurel0. Observed Increase in Sea Level Rise
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The sea | evel ri se information in Massaecldvalsett
changes, lantkvel changes, and other regional facts that can impact the rate of change. The report includes
the following approximate sea level rise prcijens for the State:

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

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

1 20-year (5% annual probability)

1 100-year (1% probability)

1 1000-year (0.1% probability) events

This approach found that the area flooded by the current 1€ event is comparable to the area of a
20-year event by 2050. Even more area could be impacted by the annual probability event by 2070.
See Figure 1 below for more information.
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Figurell. Total Flooded Area of the Commonwealth for Selected Events
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OVERVIEW OF HAZARDS AND IMPACTS

Following the outline of the 2018 Massachusetts State Hazard Mitigation and Climate Adaptation Plan
(SHMCAP), this local hazard mitigation plan organizes consideration of natural hazards based on thei
relationship to projected climate changes. Table &vbelvhich is originally from the SHMCAP, summarizes
the natural hazards reviewed in this plan, climate interactions, and expected impacts.

Table9. Climate Change & Natural Hazards

Flash flooding, urban flooding,

Inland Flooding Extreme Weather drainage system impacts (natural an
humarmade), lack of groundwater
‘.‘ Rising recharge, impacts to drinking water
supply, public health impacts from
] l l I Drought 'g:-({?epr(re]reatures, mold and worsened indoor air
Weather quality, vectotborne diseases from
Changes stagnant water, irreased potential
In Rising for loss of life, episodic drought,

Precipitation changes in snewain ratios, changes

Landslide 'éigé);reatures, in extent and duration of snow cover,
Weather degradation of stream channels and

wetland

TOWN OF SHARON HAZARD MITIGATION PO2NUPDATE
MAPC> RISK ASSESSMENT 26 of 188



SN
W\
Y W,

Sea Level Rise

Rising
Temperatures

Extreme Weather

Extreme Weather

Extreme
Precipitation

Coastal Flooding

Coastal Erosion

Tsunami Rising Temperatures

Average/Extreme  N/A
Temperatures

Changes in

Wildfires Precipitation

Changes in
Precipitation,
Extreme Weather

Invasive Species

Hurricanes/Tropica
Storms

Severe Winter
Weather
(Nordeast
Blizzards & Snow,

Rising
Ice storms, and Ice Temperatures
jams) Changes in
Tornadoes Precipitation

Other Severe
Weather
(Thunderstorms
and Hai)

Increase in tidal and coastal floods,
storm surge, coastal erosion, marsh
migration, inundation of coastal and
marine ecosystems, loss of wetlands

Shifting in seasons (longer summer,
early spring, including earlier timing
of spring peak flow), increase in
length of growing season, increase o
invasive species, increase in vector
borne ilinesses (West Nile, Zika, EEE
ecosystem stress, energy brovsou
from higher energy demands, more
intense heat waves, public health
impacts from high heat exposure anc
poor outdoor air quality, increased
potential for loss of life, drying of
streams and wetlands, eutrophicatior
of lakes and ponds

Increase in frequency and intensity o
extreme weather events, resulting in
greater damage to natural resources
property, and infrastructure, as well ¢
increased potential for loss of life

In order to updateS h a s rishhaSsessmeMtAPC gathered the most recently available hazard and land
use data and met with Town staff to identify changes in local hazard areas and development trends.
MAPC al so used FEMAOds damage estimation so.ftwar

Additionally, be ResilientMass Plan and @18 SHMCAP are two key planning documents that examine
natural hazards that have the potential to impact the Commonwealth. The 2018 SHMGIBRNitgENs

for hazard consideratiorthat expanded onpreviousresearchin the 2013 Massachusetts State Hazard
Mitigation Plarby including additional climate projectiofbe ResilientMass Plan (also known as the 2023
Massachusetts State Hazard Mitigation and Climate Adaptation Plan) calls for a comprehensive, integratec
and collaborative approach to climate change planning.
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Definitions used in the Commonwealth of Massachusetts State Hazard Mitigation Plan

Table10 below summarizes the frequency and severity of hazard risks for Massachusgttarand

Frequency The frequency designations usefiifarorwere based on the 2018 State Hazard

Mi tigation and Cli mate Act i denelgoimeenentslaiaplqc:

information from the Hazard Mitigation Team, and HAZUS results, as well as the 2013 St

definitions, which defineduency categories as:

1 Very low frequency: events that occur less frequently than once in 100 years (less the
per year)

1 Low frequency:events that occur from oncésthyears to once in 100 years (1% to 2%
per year),

1 Medium frequencyevents that occur from once in 5 years to once in 50 years (2% to .
per year);

9 High frequency events that occur more frequently than once in 5 years (Greater than
per year).

Severg-The 2018 SHMCAP defines severity as

measured against an established indicator (e.g., Richter Scatin$eifin Hurricane Scale, ol

Regi onal Snowf al l | ndex ) Sharomléhree sleavead t or

countylevel storm event data, local information from the Hazard Mitigation Team, HAZU¢

and the 2013 State HMP definitions, which define severity categories as

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

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

1 ExtensiveWidespread major property damage; major public infrastructure damage (u
several days for repairs); essential services are interrupted from several hours to sev:
days; many injuries and/or fatalities.

9 CatastrophicProperty and public infrastructure destroyed; essential services stopped;
numerous injuries and fatalities.

based on available data, including:
1 Statelevel dataincluding the 2022 Climate Change Assessment, ResilientMass Plan, and

MAPC

2018 SHMCAP)

1 Countyleveldataf r om NOAAGs Nati onal Climati

for Norfolk County (wher&harons located)

c

Dat

1 Locatlevel informationincluding input from the Local Team, the hazard mapping included

in AppendixB.

Table10: Hazard RisksSSummary

Frequency Severity
Natural Hazard MA Sharon MA Sharon
. . . Serious to Seriougo
Inland Flooding High High Catastrophic extensive
Dam Failures Low Low Extensive Extensive
Drought Medium Low Min(_)r to Minor
Serious
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Minor to

Landslide High Low Extensive Minor
. . Serious to
Coastal Flooding High N/A Extensive N/A
. : Serious to
Coastal Erosion Variable N/A Extensive N/A

Extensive to

Tsunami Very Low N/A Catastrophic N/A
Extreme . : Minor to .
Temperatures High Medium Serious Minor

I . . . Minor to .
Wildfires/Brushfire High Medium Extensive Minor
Invasive Species High N/A Minor N/A
Hurricanes/Tropical : . Serious to Extensive to
Storms Medium Medium Catastrophic Catastrophic
Severe Winter
Weather
(Nordeast . . Minor to .
Blizzards & Snow, High High Extensive Minor
Ice storms and Ice
jams)

. . Serious to .
Tornadoes High Medium Extensive Minor
Other Severe
Weather . . Minor to .
(Thunderstorms & 2191 High Extensive Minor
Hail)
Earthquakes Very Low Very Low Serious to Serious

Catastrophic
SourcesErequencynformatiorfor MA comedromthe 2018 SHMCAPSeverityinformatiorfor MA comedromthe 2013 StateHMP Frequencynd severity
informatiorfor NorfolkcomefromN O A Acéusityleveldata, localinformatiorfromthe LocalTeamhazard mappingand HAZUSresults.

Note:Not all hazards included in the 2022 Climate Change Assessment or the 2018 SHMCAP are relevan
to the Town. Given Sharonds inland | ocation, <co
and are therefore | i st abk l@aboveloejama argalsd motealthdzad i 0 N/
Sharon. The US Army Corps Ice Jam Database shows no record of ice jams in Sharon, and the Town did
identify ice jams as an issue of concern. Invasive species, affresggtiwere also not iderfted as a

major issuetothe Towdi ven t he Townds | ocation in an area
AppendixB), and designated in the table above as the lowest category of frequency (very low) and the
lowest category of severity (minor), as well as the lack of previous documented landslide events, the Towr
did not identify landslides as a hazard of concern thatrants mitigation measures.

CHANGES IN PRECIPITATION

FLOODING
Flooding was the most prevalent serious natural hazard identified by local offiGalaron Flooding is
generally caused by severe rainstorms, thunder s
year-r ound . Hurricanes are most common in the sum

winter. Spring snowmelt may exduate flooding during storm events. Large rainstorms can occur year
round. Climate change has the potential to exacerbate these issues over time due togiexteasia
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rainfall events. Increase in average annual rainfall may also lead to more incidents of basement flooding
caused by high seasonal groundwater levels.

Sharons located in the Neponset River Watershed and flooding is one of the most prevalent natural hazards
in SharonFlooding can be associated with overflowing rivers and streams, as well as stormwater associate
with impervious surfaces which overwhelms the capacity of natural or structured drainage systems ar
stormwater infrastructure.

REGIONALLY SIGNIFICANT FLOODS

There have been a number of major floods that have affected the Metro Boston region over the last fifty
years. Significant historic flood events have included those listed(Bslownonwealth of Massachusetts,
2018) and (NOAA, 2022)

February 1978

January 1979

April 1987

October 1991

October 1996

June 1998

March 2001

April 2004

May 2006

April 2007

March 2010

February 2013

January 2018

March 2018

June 2020

The best available local data is for Norfolk County through the National Centers for Environmental
Information (see Tald&). Norfolk County, which includes the Tov@hafonexperienced 33 flood
events from June 2013 to June 2023. No deaths or injuries were reported and the total reported property
damage in the county was $68,200. See the table below for more information.

- -4 -a -2 -a -a -a -a -a -a -a -a -a -a -a

Tablel11: Norfolk County Flood Event012-2023

6/7/2013 0 0 0

7/29/2013 0 0 0
8/9/2013 0 0 15,000

10/22/2014 0 0 0

10/23/2014 0 0 0

8/15/2015 0 0 0

8/18/2015 0 0 0
6/7/2016 0 0 5,000
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8/14/2016 0 0 5,000
4/1/2017 0 0 5,000
7/12/2017 0 0 0
7/18/2017 0 0 1,000
8/2/2017 0 0 0
9/30/2017 0 0 10,000
10/25/2017 0 0 0
10/29/2017 0 0 0
1/12/2018 0 0 0
1/13/2018 0 0 0
4/16/2018 0 0 0
7/6/2018 0 0 10,000
10/29/2018 0 0 0
11/3/2018 0 0 500
4/15/2019 0 0 0
7/6/2019 0 0 0
7/17/2019 0 0 0
6/21/2020 0 0 0
6/28/2020 0 0 14,700
8/23/2020 0 0 2,000
12/25/2020 0 0 0
7/7/2021 0 0 0
7/18/2021 0 0 0
9/5/2022 0 0 0
10/14/2022 0 0 0
TOTAL 0 0 68,200

Source: NOAA, Nation&lenters for Environmental Information, Storm Events Database

Additionally, Norfolk County experienced 3 flash flood events from December 20¥Eeeémber 2022.

No deaths or injuries were reported and the total reported property damage in the county exceeded $30
million. Most of the reported property damage occurred during the flash flood event on June 28, 2020. See
the table below for more informatio

Table12. Norfolk County Flash Flood Events, 2022022

9/1/2013 0 0 85,000
9/18/2018 0 0 0
6/28/2020 0 0 30,000,000

TOTAL 0 0 30,085,000

Although not included in the tables above showing flood events over the last tehg@aost severe recent
flooding occurred during the major storms of March 2010, when a total of 17.7 inches of rainfall was
recorded by the Blue Hills Observatory from three storms over 19 days from March 12wz @&hulation

was officially recorded by the National Weather Service (NW§&&24.96 million of property damage was
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reported in Norfolk County and these storms were a federally declared disbiseeweather pattern that
caused these floods consisted of early springtime prevailing westerly winds that moved three successit
storms, combined with tropical moisture from the Gulf of Mexico, across New England. Tanttitial
causedViarch 2010 to be the wettest month on record. The March 2010 rainstorms fit the profile of a type
of severe precipitation event expected to increase in frequency as the climate warms. That is, significar
precipitation, falling in late winter as rain natr than snow, on frozen ground, and while vegetation is still

dormant.

Figurel2. Total Flooded Area of the Commonwealth for Selected Events
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One indication of the extent of flooding is the gage discharge at the nearest USGS streamflow gauging
station orthe Neponset River in Norwood, MAgure 2 illustrates that 2010 had the highest streamflow
at nearly 2,000 cubic feet per second for the years of 198982. Potential damages from flooding in

the Town oSharonwe r e

esti mat eAdUSoragiam. Jhe FeEuNsAstiasvn iRl Table 44, indicate

potential damages from a 1% Annual Chance Flood-{#20) at $16,130,000and from a 0.2% Annual

Charce Flood (508year) at $15,880,000.

OVERVIEW OF TOWNDE FLOODING

As with most of eastern Massachusetts the natural hazard threat that is most prevalent in the town of

Sharonand theefore the focus of most ofthe Wn 0 s

hazar d ,imflobdingHoweveo, the e f f 0

town is also at significant risk of brush and forest fires, especially at Borderland State Park and in the
areas surrounding higansion wires and railroad tracks in town.

The town is impacted by several bodies of water, including but not limited @anoe River, Beaver
Brook, Massapoag Brook, Massapoag L.akel several smaller lakes, ponds, broaksl streams.

TOWN OF SHARON HAZARD MITIGATION PO2NUPDATE

MAPC> RISK ASSESSMENT

32 of 188



However, the Canoe River, Massapoag Brao#t Massapoag Lake tend to have the largest impact on
flooding, as do inadequate flood storage and undered drainage systems.

Virtually all of the 10@year and 500year flood zones in town are located near major bodies of water,
including those named above. However, in many of those zones the flood frequency is greater than the
100-year flood event. Though the flood zones haudren properly studied as a systefown officials
believe that many of the townds more frequent f
flood management structures, such as culverts,atadrain pipes that are not large enoughdaoickly
transport flood waters away from town streets and neighborhoods and toward the nearby wetlands.

The western edge of the town of Sharon is bordered by the towns of Walpole and Foxborough, to the
northwest is Walpole directly to the nogharorand Canton and to the east is Stoughton. On the
southeast ardlansfield andeastonCombined with the watershed from its neighboring towns to the north
and west, the Sharon area can accumulate a great deal of water in a short amount of time during heavy
rains, severe storpand in the spring season.

POTENTIAL FLOOD HAZARD AREAS

Information on potential flood hazard areas was taken from two sources. The first was the current Nationa
Flood Insurance Rate Maps, dated July 17, 2012. The FIRM flood zones are shown on Map 3b. in Appendi
B and their definitions are listed below.

The current effective Flood Insurance Study (FIS) can béévarklooding sources includedimarorare

Beaver Brook, Billings Brook, Canoe River, Massapoag Brook, School Meadow Brook, and Suthker Brook
report includes peak discharge rates for each flooding source, and the 3 flood zones that are designated in
Sharonwhich are A, AE, and X.should also be noted that the Town will be impacted by the Neponset
Watershed RiskMAP mapping update for Norfdkl Suffolk Countie$his process is expected to result in

a Letter of Final Determination (LFD) from FEMA by late December 2023 or January 2024. The Town wi
need to adopt an updated floodplain bylaw to reflect the new mapping before the updated Flood Insurance
Rate Map (RM) and Flood Insurance Study will become effective in June or Julyfi20Btate model
floodplain ordinance is avaible to assist municipalities with making these updates. Municipalities can also
go above and beyond the Stateds minimum require
language can be related to strengthening floodplain overlay distriatirespents, stormwater regulations,

site plan review, and more.
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Flood Insurance Rate Map Zone Definitions

Zone A (1% annual chance)one A is the flood insurance rate zone that corresponds to thged®@oodplains
that are determined in the Flood Insurance Study (FIS) by approximate methods. Because detailed hydrad
analyses are not performed for such araas BFEs (base flood elevations) or depths are shown within this zq
Mandatory flood insurance purchase requirements apply.

Zone AE and A1A30 (1% annual chancefones AE and AA30 are the flood insurance rate zones that
correspond to the 16§ear floodplains that are determined in the FIS by detailed methods. In most instance
derived from the detailed hydraulic analyses are shown at selected intervatstingtzone. Mandatory flood
insurance purchase requirements apply.

Zones X500(.2% annual chance}one X500 is the flood insurance rate zone that correspond to thgea00
floodplains that are determined in the Flood Insurance Study (FIS) by approximate methods. Because det
hydraulic analyses are not performed for such areas, no BFEs (basaldlatbns) or depths are shown within
this zone.

Zone VE(1% annual chanceZone VE is the flood insurance rate zone that corresponds to tyedi0€oastal
floodplains that have additional hazards associated with storm waves. BFEs derived from the detailed hyd
analyses are shown at selected intervals within this zoneatdgntlood insurance purchase requirements app

In addition, information on areas subject to flooding was provided by local officials. The Locally Identified
Areas of Flooding described below were identified by Town staff as areas where flooding is known to
occur. All of these areas do not necessadigcide with the flood zones from the FIRM maps. Some may
be areas that flood due to inadequate drainage systems or other local conditions rather than location
within a flood zone. The numbers corresp@azamnd t o

7

Areas. o

LOCALLY IDENTIFIED AREAS OF FLOODING

The town identified the following local areas of potential flooding. These are summarized in Table 13 and
displayed on Map §Appendix B)with the corresponding map location numbers in the first column of
Table 13.

The locally identified areas of flooding described below were identified by the Local Team 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 dagj@ systems or other local conditions rather than

| ocation within a flood zone. The numbers corre
The numbers do not reflect priority order.

Table13: Locally Identified Areas of Flooding

Map ID Name Description
4 Billings Street, crossit This is a high severity flood hazard with a low frequency. The
Massapoag Brook here is the dam, if the dam were to fail, there would be a potel
for extremely severe impacts. There is an existing culvert und:
road, but local officials feel that the biggestoplem at this spot it
the town owned dam that is located here. For future mitigation
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they recommend stabilizing the dam, as a way of alleviating tF
occasional flood concerns here.
5 Morse Street, south  This is a moderate to high severity flood threat that floods eve
side of Massapoag couple of years. There are existing culverts that should be

Lake upgraded or rebuilt. Officials estimate a cost of about $100,00
for this work and list it as a low priority.
6 Morse Street, at This is another moderate to high severity flood threat that floor
Mountain Street every two or three years. Officials say there is no existing

mitigation here, and suggested that to install culverts or other
mitigation measures, would likely create problems on a busier
roadway. They see no reason to do anything here and have si
that mitigation here is a low priority.

7 Edgehill at Dedham This is a low severity flood threat, which floods infrequently. TI

Street IS an existing culvert in reportedly proper working order. Officic
say a new, larger box culvert could be installed, but they do nc
feel this is a priority, given the cost and theinmah benefit it
would achieve.

8 Saw Mill Pond Road This is a moderate severity flood hazard that floods annually ¢
to inflow/infiltration into the catch basins nearby. Town officials
indicate that the subdivision was poorly designed and the catc
basins are not properly drained away from the street.
Mairtenance and upgrades to the existing system are
recommended, including proper drainage pipes, but there is n
cost estimate, funding source or timeline currently in place for
project. The town considers this a medium or moderate priorit

9 Main Street, near This is a low severity hazard that has flooded once, during the

Massapoag Brook hurricane of 1956. There is currently a properly operating culv
and no further mitigation is recommended here.

13 Spring Valley Golf A low severity flood hazard affects only the golf course and

Course associated parking areas, all of which are on private property.
mitigation is in place and none is recommended. It is a low pri

15 School Meadow Broo Flooding at this site has been more severe and frequent. How

at Commercial Street the town undertook a dredging of the existing culvert under Rc
1 and drainage channel and there has been little problem at tr
location since. It had previously been an annual probtesm T
officials say it has become a high priority to maintain the cond
of tat culvert, but no further mitigation is recommended here.

REPETITIVE LOSS STRUCTURES

FEMA defines a repetitive |l oss (RL) structure a
than $1,000 were paid by the NFIP withinanyy @ ar r ol | i ng pFerrmore imformationc e
on repetitive losses seere There are no repetitive loss structuredhiaron

FLOODING AND CLIMATE CHANGE

Data from the 2022 MA Climate Change Assessment related to changes in precipitation patterns is include
in an earlier part of this Section. Those projections suggest that future rain events will be increasingly inten
and lengthy, which could lead tore&sed inland and stormwater flooding.

Precipitation frequency estimates, which are used to derive stormwater design standards, were published
196l by the U.S. Commerce Department in a document knowsl@gTiéehnical Paper 40). The-y€ar,
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24-hour storm for eastern Massachusetts was calculated asrel &vent. Recently the National Oceanic

and Atmospheric Administration published updated estimates (NOAA Atlas 14), which increased this desit
storm by 0.6 inches to 5.14 inches for easkassachusetts. Communities should consider future rainfall
rates when designing infrastructure. For exan§blarorcould consider using NOAA Atlas 14 rainfall rates

with an additional allowance to account for projected rainfall during the life of psgpectnitted today

when sizing stormwater infrastructure. DEP takes a similar approach in its proposed regulations to descril
current (not future) rainfall rates, called ol
communities pr owhich they cay @fectsl2070 préjectionse NOAA 14+ number is
calculated by multiplying the NOAA 14 precipitation frequency estimate upper confidence interval by 0.9
(i.e., current but extreme precipitation events reflect 90% of upper confidencelg)tefi@ NOAA 14++
number is the upper confidence interval. A comparison of these numbers for th&Shavamssummarized

in the table belowfNOAA, 2023)

Table14. Rainfall rates for the 16/ear 24-hour storm

5.27 inches 5.90inches 6.56 inches

The 2022 MA Climate Change Assessment also highlights the following climate impacts for the Eastern
Inland Region (whef@harons located), related to flooding:
T By 2050, the 1 percent annual chance river flood could be two times more likely to occur
1 By 2090, the historical 10 percent annual chance daily rainfall event (2.8 to 4 inches) could
occur four times more frequently
1 Damage could occur to inland buildings from heavy rainfall and overwhelmed drainage
systems
1 Damage could occur to transit service due to flooding
1 There could be a reduction in the availability of affordably priced housing from direct
damage including from floodinggommonwealth of Massachusetts, 2022)

PROBABILITY OF FUTURE OCCURRENCES

Based on the record of previous occurrences, flood#igairoris a Very High frequency event as defined
by the Resilient MA Plan. Flooding is almost certain to occur multiple times a year.

NEPRWA FLOOD MODEL

As the climate continues to warm, more intense precipitation has been observed sin@dtheemtlry
(see Figure 18) and is expected to accelerate in future decades. How much this trend increases in the
future will depend on the degree to which Gremrde Gases (GHG) are controlled in this century.

Figurel3. Projected Future Increase in Precipitation Scenarios in the Neponset River Watershed Model
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To assess how these global trends may affect the Neponset River Watershed, which includes the Town of
Sharonthe Neponset River Watershed Association (NepRWA) and the 14 communities in the watershed
worked together to develop the Neponset River Flood Model to identify areas vulnerable to flooding

under future climate conditions. The following description pifdjeet comes from the Neponset River
Watershed Model Story Map prepared for the Neponset River Watershed Association under the

Municipal Vulnerahiy Preparedness (MVP) Action Grant Program through the Massachusetts Executive
Office of Energy & Environmental Affairs:

The project resulted in an interactive display of model results showing areas in the Neponset River
watershed at risk from projected flooding events. The model was developed for the watershed area
draining to Boston and comprises about 120 square milsseptresents the entire Neponset River
watershed, which includes the Tow@tafron This flood moddiased approach provides multiple

benefits, including a more accurate representation of surface flooding risks, a better understanding of
flood extents, dpth, volume, and duration across the watershed, and an easier approach to evaluate and
visualize flood reduction strategies and their benefits.

A computebased flood model that incorporates hydrologic analysis (examining rainfall and estimating
surface runoff) and hydraulic analysis (studying the movement as it runs off, including through undergroun
stormwater pipes) serves as a valuable tooufaderstanding current and future flooding within a

watershed. The process of creating the model includes collecting and combining the drainage information
from each town into one map. Then the details of existing culverts, dams, and underground pipes are
added to the model. Finally, future climate projections are added, and the future risk of flooding is
estimated in terms of total flooded area and other model outputs (see Ejure
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Figurel4. Percent Increase in Total Flooded Area for Runoff Volume During the 2070eEd Event
Versus the Baseline X@ear Event, by SulBasin
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The Neponset River Flood Model Results Viewer allows you to preview flooding impacts from various stort
events within the watershed. The viewer also demonstrates the potential flood reduction benefits from the
installations of green infrastructure systa@nasupland storage. On average, the watershed will

experience a 22% increase in inundated areas and a 100% increase in total runoff for the 2¢/&ar10

storm evenindividual communities can use the model as a starting point to inform more localiiead mode
for highrisk areas (either because of a high likelihood of flooding, or the presence of critical or vulnerable
buildings or people). Additionally, NepRWA can identify regional projects that our communities can work
together through the Neponset Regitlimate Resilience Collaborative.

DAM HAZARDS

Dam failure can occur as a result of structural failure, independent of a hazard event, or as the result of
the impacts of a hazard event such as flooding associated with storms or an earthquake. In the event of a
dam failure, the energy of the water stdrbehind even a small dam can cause loss of life and property
damage Iif there are pople or buildings downstreaithe number of fatalities from a dam failure

depends on the amount of warning provided to the population and the number of people in the area in the
path of the damds fl oodwaters.
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Dam failure is a highly infrequemtcurrencejut a severe incident could result in loss of lives and
significant property damageéiccordingo theAssociation of State Dam Safety Offici#ttsee dams have
failed in Massachusettimce 1984 one of which resulted in a death. There have Ioeerecordeddam
breaches irfsharon

The increasing intensity of precipitation is the primary climate concern related to dams, as they were
designed based on historic weather pattefiie ResilientMass Plan and the28HMCAMoth indicate
that changing precipitation patterns may incrgasssure on dams and increaise likelihood of

overflow events.

According to data provided by the Massachusetts Department of Conservation and Recreation and the
Town,there are over a dozen dams $harorof various sizesee Tablelb).

Table15: DCR Inventory of Dams in Sharon

Hazard Potential

Dam Name River Impounded Name Owner Classification
Trowel Shop Pond Dam Massapoag Brook Town of Sharon DPW Low Hazard
Manns Pond Dam Massapoag Brook Town of Sharon DPW Significant Hazard
Knifeshop Pond Dam Massapoag Brook Sharor&(():r(rjlrrlﬁervatlon Small Unregulatec
Massapoag Lake Dam Massapoag Brook Town of Sharon DPW Significant Hazard
Hammershop Pond Dam Massapoag Brook Town of Sharon DPW Significant Hazard
Leach Pond Dam Tributary gLPoquantlcw Mass. DCR Low Hazard
Upper Leach Pond Dam Vlilsieli; gkaoquantlcw Mass. DCR Low Hazard

Sharon Fish & Game Cluk

Pond Dam Sharon Fish & Game Cli Small Unregulatec

Tributary of Poquanticu

Borderland S.P. Dam #2 Bk Mass. DCR Low Hazard
Borderland S.P. Dam #3 Tributary gLPoquanticw Mass. DCR Low Hazard
Upper Leach Pond Dike #: Vlilsie gka.Doquanticw Mass. DCR Low Hazard
Upper Leach Pond Dike #: Tributary (éfkll30quanticu1 Mass. DCR Low Hazard
Upper Leach Pond Dike #: TOVIELY g]‘lfoquanticu1 Mass. DCR Low Hazard
Borderland S.P. Dam #1 Tributary (éfkll30quanticu1 Mass. DCR Low Hazard

Source: MA Department of Conservation and Recreation Office of Dam Safety

The Department of Conservation and Recreation provides a classification of dam hazards, as summarizec
below. None of the dams in Sharon are classified as High Hakangever, there are a few dams

classified as Significant Hazard dams: Manns Pond Dam, Massapoag Lake Dam, and Hammershop Pond
Dam.More than half the dams in Sharon are stated and managed by the Department of
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Conservation and Recreation, several of which are located within Borderlands State Park. All of these are
classified as Low Hazard dams.

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

Significart: Dams located where failure or rojgeration may cause loss of life and damage home(s),
industrial or commercial facilities, secondary highway(s) or railroad(s) or cause interruption of use
of relatively important facilities.

Low: Dams located where failure or fogeration may cause minimal property damage to others. Los
life is not expected.

Based on the record of previous occurrertas failure inSharoris alow frequency event as defined by
the 2013 Massachusetts State HazBfitigation Plan. This hazard may occur less frequently than once in
50 years to once in 100 years (1% to 2% per ygar

Over time, the Town of Sharon leasducted multiple dam inspectieportsand Emergency Action Plans
(EAPspr major dams. The list of those reports and their dates are summarized below.

Table16. List of Dam Inspection Reports and Emergency Action Plans

Gavins Pond Dam Dam Inspection Report 01/27/2023
Hammershop Pond Dam Phase | Irjspection 11/09/2017
Emergency Action Plan Updat 01/01/2023

Lake Massapoag Dam Phase | Inspgction 06/04/2014
Emergency Action Plan 01/01/2023

Manns Pond Dam Emergency Action Plan 08/31/2007
Phase | Inspection 06/26/2018

Summaries of EAPs for each dam are included below. For Gavins Poaah B&R,is not currently
available; however, preparation of the EAP is currently under contract. So, in this plan, we have included
the Inspection Report instead, which was done in 2023, for the Gavins Pond Dam.

1. Gavins Pond Dam Inspection Report

Hydraulic/Hydrologic Data

Based on the size (Intermediate) and hazard potential (Significant (Class Il)) of Gavins Pond Dam, the
spillway design flood (SDF) for the dam is the-§6@8r storm event.
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Hydrologi¢Hydraulic data was provided for Gavins Pond Dam as part of the 2011 Phasel Inspection
Evaluation Report dated November 30, 2011. The analysis provided the following information.

SpillwayDesign Flood Return Period: 3$ar, 24-hour
Precipitation (methodology): 6.8 inches (SCS Type Ill)
SDHAnNflow: 1,700 cfs

SDF Outflow: 1,060 cfs

Principal Spillway Capacity: 150 cfs

Auxiliary Spillway Capacity: Not Assessed

SDF safely routed without overtopping: 10%

Max Depth of Overtopping for SDF: 1.2ft

= =4 4 4 8 a8 5 -9

According to the study, Gavins Pond Dam does not have sufficient capacity to contain the runoff generate
from the 100year flood. Using the peak outflow of 1,060 cfs, the dam will overtop by 1.2 feet. The study
presented that the primary spillway currgiiths a capacity of 150 cfs. The auxiliary spillway was not
included in the study, which reflects the current condition of the dam.

Summary of the Report

This Phase | Inspection/Evaluation Report details the inspection and evaluation of the Gavins Pond Dam
located in Foxborough/Sharon, Massachusetts. The inspection was conducted on January 27, 2023 by Pa
Corporation (Pare) of Foxboro, Massachusetts. &&and Dam is an approximately 2#ibt long, 9.5

foot-high earthen embankment structure with a primary spillway and a gated auxiliary spillway with a
gatehouse. The dam is currently classified as an Intermediate size, Significant (Class Il) hazdrd potenti
dam.

No formal Operatiorand Maintenance (O&M) Manual is known to exist for this structure. An Emergency
Action Plams not currently available; however, preparation of the EAP is currently under contract. Per ODS
requirements, an Emergency Action Plan is required for this Significant Hazard potential structure.

In general, Gavins Pond Dam was found to B&incondition with the following deficiencies noted:

1) Irregular stone masonry walls with sinkholes behind the wall and areas of bulging/failed wall
sections.

2) Debriswithinthe auxiliary spillway discharge basin and clogged outlet.

3) Concrete deterioration such as spalling, cracking, scour, exposed rebar, and section loss at the
primary and auxiliary spillways.

4) Shifted upstream right training wall at the primary spillway.

5) Inoperable and noffunctional auxiliary spillway obstructed by an earthen cofferdam.

6) Leakage through the cofferdam upstream of the auxiliary spillway and through the auxiliary
spillway gatehouse structure.

7) Other areas of additional maintenance and dam safety concerns, as noted herein.
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Figurel5. Overview of the downstream side of primary spillway

TheGavins Pond Dam Locus Plan is inclAgedndix C (Map1)

2. Hammershop Pond Dam Emergency Action Plan Update

Description

Hammershop Pond Dam is located on Massapoag Brook immediately southwest of the intersection of Am
and Cottage Streets in the Town of Sharon, Massachusetts.

- Drainage area: 4.1 +f

- Hydrauli¢StructuralHeight (ft): 9.5/12

- Normal Surface Area (ac): 2.7

- Embankment Length (ft): 210

- Dam Type: Earthen Embankment with Masonry Wall

- Normal Storage (aft): 8.5

The downstream area is predominately forested and wetlands with developed/residential areas in the
upland. The Town of Sharon boundary is approximately 2.7 miles downstream.

List of Downstream Dams:
- Knifeshop Pond Dam (MAO24 ®&NonJurisdictional, approximately 0.36iles downstream.
- Manns Pond Dam (MAOl127@ pignificant Hazard (Class II), approximately-ties downstream.
- Trowel Shop Pond Dam (MAO11@1)ow Hazard (Class lll), approximately 2rafes
downstream.
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- Shepards Pond Dam (MAOOl&G2yignificant Hazard (Class Il), approximately 3mbies
downstream.
- Shepards Street Dam (MAO31@Bignificant Hazard (Class Il), approximately 3m8ies

downstream.
TheHammershop Pond Dam Locus iBlertluded in Appendi® (Map?2).

Inundation Map Development

GZA simulated the dam breach with the impoundment level at the top of dam elevation and normal
baseflows in the downstream area. GZA modeled a simplified the Inline Structure for Hammershop Pond
Dam with no spillway and assigning the top of dam elevafi@d @0 feet (NAVD88). Based on a ground
surface interpolated from the FEMA FIS profile for Norfolk County, the invert of the channel downstream o
the dam is elevation 240 feet, resulting in a maximum breach height of 7.0 feet. GZA used an upstream
basefbw of 10.3 cfs (i.e., 2.5 cfs per square mile of contributory watershed).

GZA performed one dam failure simulation with the breach parameters listed below for the Hammershop
Pond Dam. Note that an actual breach may have different characteristics.

Pool Elevation at Failure (at top of dam): 247.0 (ft, NAVD88), (Normal Pool is 242.7 ft, NAVD88)
Bottom Breach Width: 10 ft

Breach Side Slopes: 0 (H:V)

Time to Failure: 0.1 (hrs)

Breach Invert Elevation: 240.0 (ft, NAVD88)

Antecedent Downstream Flooding: 10.3 cfs (baseflow)

Too J>o Joo J>o Jo To

GZA performed intermediate simulations to determine if the failure of Hammershop Pond Dam would
cause the domino failure of dams downstream. The breach parameters listed below are for Knifeshop
Pond Dam. Manns Pond Dam, and the Trowel Shop Pond Damtwerrtopped inthe simulations and

thus not modeled as failing. Note that an actual breach may have different characteristics. Shepards Pond
Dam, and Old Shepards Street Dam/Silk Mill Pond Dam were not included in the modeling extent in the
simulations. de that an actual breach may have different characteristics.

Knifeshop Pond Dam

Pool Elevation at Failure (Peak WSE): 229.5 (ft, NAVD88)
Bottom Breach Width: 20 ft

Breach Side Slopes: 0.0 (H:V)

Time to Failure: 0.1 (hrs)

Breach Invert Elevation: 220.0 (ft, NAVD88)

Antecedent Downstream Flooding: 10.3 cfs (baseflow)

Too J>0 Jo Joo Jo To

Note that the inundation zone from the dam failure may be affected by antecedent flooding (i.e. flooding
from rainfall). GZAO6s simulation only includes
ar ea. GZAds si mul atdern floodohgdeesto rairdall in thendownstréaen aean t e ¢ e
TheHammershop Pond Dam Inundation Mapcluded in Appendi@ (Map3, 31, 3-2, 3-3).

Impacted Area Summary
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The estimated peak flow through the Hammershop Pond Dam breach is approximately 430 cfs. The
potential impact area is shown on the Inundation Map. In the event ¢ditlamof the Hammershop

Pond Dam, one residential structure on 132 Ames Street directly downstream of Hammershop Pond Dam
well as the area surrounding Knifeshop Pond Dam appear to be within the potential inundation area and is
recommended to be evadied. Ames Street directly downstream of Hammershop Pond Dam is also in the
inundation ara and is recommended to be closed. Evacuation and closure of the recreational Massapoag
Trail is also recommended.

The breach at the Hammershop Pond Dam is expected to cause the failure of Knifeshop Pond Dam. Othe
downstream dams are not expected to overtop or fail as a result of the failure of Hammershop Pond Dam.
The peak flow and peak flood wave time for each dam are shown on the Inundation Map.

The Inundation area downstream of Knifeshop Pond Dam to the boundary with the Town of Canton (0.16
miles to 2.7 miles downstream of Hammershop Pond Dam) is mostly contained in areas of forest and/or
wetlands belonging to the Town of Sharon. Flooding ecéeg in several residential lots but does not

appear to include any structures.

Mapping was terminated where Massapoag Brook enters Town of Canton limits as the estimated water
surface elevation of 142.7 feet was less than the FEMA FIS estimatedri®od water surface

elevation, 144.5 feet (NAVD88) (FEMA, 2021). Downstream afdpeing cutoff, refer to the FEMA FIS
profiles.

Based on the simulation results, Ames Street directly downstream of Hammershop Pond Dam overtops. N
other downstream bridge is expected to overtop due to the dam failure. Note that the dam breach flood
wave may adversely affect bridges that are in theofficzone but not overtopped (e.g., by scour/erosion).
Travel over bridges or along roadways above the flood wave is not recommended and should be closely
monitored.

3. Lake Massapoag Dam Emergency Action Plan Update

Description

Massapoag Lake Dam is located on Massapoag Brook immediately southwest of the rotary at the
intersection of Massapoag Ave, Quincy Street, and Pond Street, in the Town of Sharon, Massachusetts. T
dam is located at latitude 42.110754° N and longitude 715543° W. A locus map and an aerial

photograph of the site are provided in Figure 1 and Figure 2, respectively.

Access: The dam can be access from Massapoag Ave which runs adjacent to the impoundment. The dam
can also be accessed via Beech Steet, which provides access to the parking lot adjacent to the gatehouse
There is no mamade buikkup earth, concrete or similar embankment/barrier structure present at the site

as the topography is such that the lake has long been a permanent fixture on the landscape. Massapoag
Lake Dam therefore can best be described asalspillway/gate control structure used solely for
management of water levels in Massapoag Lake.

From Interstate5 take exit 11A for Neponset Street. Follow Neponset Street 2.2 miles to Washington
Street. Turn right at Washington Street. After 1.0 mile Washington Street becomes Bay Road (at the
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junction of Route 27). Continue straight onto Bay Road and proceed for 0.8 miles then turn right onto East
Street. After travelling approximately 2.0 miles on East Street the gate house will appear on the left side
(adjacent to the roundbout).

- Drainage area3.6 +/ -

- Hydrauli¢StructuralHeight (ft): 3/8

- Normal Surface Area (ac): 392

- Embankment Length (ft): 12

- Dam Type: Earthen Embankment with Masonry Wall
- Normal Storage (aft): 5,230

Purpose/Operation of Dam

There were no records of the design or construction of the Massapoag Lakesidalohe to GZA.

However, a kiosk at the site containing historical information lake indicated that historically a gate structure
has been located at the site for water level control in Lake Massapoag. The dam is vital to the Town as it
controls the levelf Lake Massapoag which is used for recreation.

Description of Downstream Area

The downstream area is predominately forested and wetlands with developed/residential areas in the
upland. The Town of Sharon boundary is approximately 3.0 miles downstream.

Downstream Dams:

1 Hammershop Pond Dam (MA024@@ignificant Hazard (Class Il), approximately-tikes
downstream.

Knifeshop Pond Dam (MAO24 ®INontJurisdictional, approximately 0.36iles downstream.
Manns Pond Dam (MA0127 significant Hazard (Class 1), approximately-fi#es downstream.
Trowel Shop Pond Dam (MAO11@1)ow Hazard (Class Ill), approximately 2r@es
downstream.

Shepards Pond Dam (MAOOl16&2¥ignificant Hazard (Class II), approximately 3mbies
downstream.

Shepards Street Dam (MA031@ significant Hazard (Class 11), approximately 3m8ies
downstream.

Method of emergency drawdown: Primary spillway gate-{6l8ng weir gate).

= = = = =4 =4

TheMassapoag Lake Dam Locus M&jncluded in Appendi@ (Map4).

Inundation map development

To evaluate the extent of flooding due to a partial dam failure at Massapoag Lake Dam, GZA performed
a simulation of the hypothetical dam break utilizing-RBEES version 6.0.0 software. HE&S was

developed by the United States Army Corps of EngineeAQE)3Hydrologic Engineering Center. The
software is used to perform bothdimensional and-Bimensional hydraulic modeling.

GZA developed a 4.25mile long, idimensional model including the Massapoag Lake Dam, the upstream
impoundment, downstream Massapoag Brook, including downstream dams, and downstream bridges
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crossing the brook. The HEAS model included 140 cross sections in addition to interpolated cross
sections. The model extends approximatetyil2s upstream of the Massapoag Lake Dam and ends
approximately 3 miles downstream of Massapoag Lake Dam, afpihximate boundary line of the

Town of Sharon and Town of Canton. The downstream boundary condition was based on a normal depth
slope from the FEMA FIS profile for Massapoag Brook.

GZA input to HERAS a publicly available-ineter resolution elevation rasterl in vertical datum

NAVDS88, units of feet. The streambed was adjusted based on Massapoag Brook Profile in Flood Insuranc
Study (FIS) for the Norfolk County2. GZA also inputadlaibathymetric data3 for Lake Massapoag.

GZA simulated the dam breach with the impoundment level at the top of dam elevation and normal
baseflows in the downstream area. GZA modeled a simplified the Inline Structure for Massapoag Lake
Dam with no spillway and assigning the top of dam elevati@d®f feet (NAVD88). Based on a ground
surface interpolated from the FEMA FIS profile for Norfolk County, the invert of the channel downstream o
the dam is elevation 248.2 feet, resulting in a maximum breach height of 7.0 feet. GZA used a stream
baseflowof 10.3 cfs (i.e., 2.5 cfs per square mile of contributory watershed).

GZA performed one dam failure simulation with the breach parameters listed below for the Massapoag
Lake Dam. Note that an actual breach may have different characteristics.

Pool Elevation at Failure (at top of dam): 255.3 (ft, NAVD88), (Normal Pool is 252.0 ft, NAVD88)
Bottom Breach Width: 10 ft

Breach Side Slopes: 0.0 (H:V)

Time to Failure: 0.3 (hrs)

Breach Invert Elevation: 248.3 (ft, NAVD88)

Antecedent Downstream Flooding: 10.3 cfs (baseflow)

= =4 -4 -8 8 9

GZA performed intermediate simulations to determine if the failure of Massapoag Lake Dam would cause
the domino failure of dams downstream. The breach parameters listed below are for Hammershop Pond
Dam, Knifeshop Pond Dam, and Manns Pond Dam. Trow&lddldopam did not overtop in the

simulations and was not modeled as failing. Shepards Pond Dam, and Old Shepards Street Dam/Silk Mill
Pond Dam were not included in the modeling extent in the simulations. Note that an actual breach may
have different charaetistics.

Hammershop Pond Dam (MA02476)

Pool Elevation at Failure (Peak WSE): 247.6 (ft, NAVD88)
Bottom Breach Width: 20 ft

Breach Side Slopes: 0.0 (H:V)

Time to Failure: 0.1 (hrs)

Breach Invert Elevation: 240 (ft, NAVD88)

Antecedent Downstream Flooding: 10.3 cfs (baseflow)

E R R

Knifeshop Pond Dam (MA02474)

Pool Elevation at Failure (Peak WSE): 229.9 (ft, NAVD88)
Bottom Breach Width: 20 ft

Breach Side Slopes: 0.0 (H:V)

Time to Failure: 0.1 (hrs)

Breach Invert Elevation: 220.0 (ft, NAVD88)

Antecedent Downstream Flooding: 10.3 cfs (baseflow)

=4 =2 48 442
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Manns Pond Dam (MA02477)

Pool Elevation at Failure (Peak WSE): 210.3 (ft, NAVD88)
Bottom Breach Width: 10 ft

Breach Side Slopes: 0.0 (H:V)

Time to Failure: 0.1 (hrs)

Breach Invert Elevation: 204.9 (ft, NAVD88)

Antecedent Downstream Flooding: 10.3 cfs (baseflow)

= =244

TheMassapoag Lake Dam Inundation Memcluded in Append@ (Map§ 5-1, 5-2, 5-3).

Impacted Area Summary

The estimated peak flow through the Massapoag Lake Dam breach is 470 cfs. The potential impacted
area is shown on the Inundation Map. The failure of Massapoag Lake Dam is expected to cause the failure
of Hammershop Pond Dam, Knifeshop Pond Dam, and Madr3d&Mm. Trowel Shop Pond Dam is not
expected to fail. The peak flow and peak flood wave time for each dam are shown on the Inundation

Map.

Thé) downstream inundation is mostly contained within areas of forested wetlands and within the
Massapoag Brook channel. The inundation is expected to overtop the culvert crossing at Quincy Street,
which is approximately 0.1 miles downstream of Massapoeg Ram. The inundation also overtops the
culvert crossing at Ames Street, which is approximately 0.2 miles downstream of Massapoag Lake Dam
(immediately downstream of Hammershop Pond Dam). Based on the modeling results, the inundation doe
not flow over th entire road at Ames Street.

The inundation area does not impact any downstream, habitable structures (dwellings). However, the
dwelling structures at 2 East Street and 132 Ames Street are in close proximity to the inundation area. The
nearest inundation at 2 East Street had a maxtidey 0.25ft and max velocity of 4 ft/s. The nearest
inundation at 132 Ames Street had a max depth offd And max velocity of 3.9 ft/s.

The inundation area impacts 2 fi@bitable structures (they appear to be storage sheds). The shed at 2
East Street is impacted by inundation with a max depth eft Judd max velocity of 1.5 ft/s. The shed at
149 Brook Road is impacted by inundation withax depth of 0.4ft and max velocity of 1.5 ft/s.

The inundation area downstream of Knifeshop Pond Dam to the boundary with the Town of Canton (0.35
miles to 3.0 miles downstream of Massapoag Lake Dam) is mostly contained in areas of forested wetland:
belonging to the Town of Sharon. Flooding is expantedveral residential lots but not to a level that

would impact any structures.

Based on the simulation results, Ames Street directly downstream of Hammershop Pond Dam overtops. N

other downstream bridge is expected to overtop due to the dam failure. Note that the dam breach flood
wave may adversely affect bridges that are in theofliozone but not overtopped (e.g., by scour/erosion).
Travel over bridges or along roadways above the flood wave is not recommended and should be closely
monitored

4. Manns Pond Dam Emergency Action Plan

Description
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Manndés Pond Dam is a 390 ft I ong earth embankme
and a high level outlet (HLO). The structural height of the dam is approximately 14 feet. The upstream
slope consists of a vertical dry stone masonrlthat extends across the majority of the crest. The wall is
constructed of loosely stacked large fieldstones. The wall terminates 15 feet from the left abutment and
63 feet from the right abutment. The remaining portions of the upstream face tottnemtisuare earth

slopes.

Manns Pond Dam has a maxingtmuacturaheight of approximately 14 ft and a 54 acr®ot impoundment

during normal operating conditions. Therefore, in accordance with Department of Conservation anc
Recreation Office of Dam Safety classification, under Commonwealth of Massachusetts danesaiedy r
regulations stated in 302 CMR 10.00amendedby Chapter 330 of the Acts of 2&) Manns Pond Dam

is anintermediatesize structure.

According to the Phase | Inspection performed by Weston & Sampson in September 2006 Manns Pond Da
is currently classified as-igh Hazard (Class I) Dam. The inspection report stated that the results of a dam
breach analysis may indicate that flood levels are not sufficiently high to warrant the classification of Manns
Pond Dam as a high hazard structure.

GZA performed a dam breach analysis as part of this EAP. Based on the extent of the inundation area due
to the hypothetical dam failure of Manns Pond Dam for fair weather conditions provided in Appendix C,
one home would experience floodingccording to Section 10.06 Paragraph 4 of the Massachusetts Dam
Safety Rules and Regulations (302 CMR 10.06) potential damage to habitable structures will be considerec
minor when habitable structures will experience no more than 2.0 feet incremental rise of éoatiavat

the lowest ground elevation adjacent to the outside foundation walls. The fair weather breach of Manns
Pond Dam results in less than 2 feet of flooding to the residential structure at 186 Billings Road that is shov
to be in the path of the dam bak flood. Therefore, the damage to the home that results from the fair
weather breach of Manns Pond Dam is considered niinss of life is possible, but not probable due to
shall ow fl ood dept h, i n GZAOGs o pi pingoohBilings Rdadh e r
Therefore,n accordance with Department of Conservation and Recreation classification procedures, unde
Commonwealth of Massachusetts dam safety rules and regulations stated in 302 CMR 10.00 as amende
by Chapter 330 of the Acts of 2002, GZA recommends that DCRs#gl&lanns Pond Dam aSignificant

(Class Il) hazard potential dam.

Drainage AreaThe contributory drainage area fdlanns Pond Darm approximately0.71 square miles

and extends through Sharon to the southeast and west of the impoundment. According to the Weston
Sampson Phase | report and based upon conversations with Eric Hooper (Town of Sharon DPW Supervis
contributions from Massapoag Lakeh{aiwatershed area of approximately 3.8 square miles) are assumed

to flow out of the south side of Massapoag Lake and therefore the watershed contributing to Massapoag
Lakewas assumed not to contribute to flows into Manns Pond Dam.

TheManns Pond Dam Locus N&mcluded in Appendi@ (Map6).

Summary of Impact Areas

The following section summarizes the anticipated impacts of fair and wet weather dam break flooding in the
Towns of Sharon and Canton. The lists of roads impacted by darn break flooding are approximate, and are
listed in the general order of impact fromstigam community to downstream community.
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The failure of the Manns Pond Dam under fair weather conditions and normal pool elevation is expected tc
impact the structure at 186 Billings Street in the Town of Sharon. It is not anticipated that there will be an
impact to structures outside of Shasm result of the fair weather failure.

Failure of the Manns Pond Dam under wet weather conditions is anticipated to impact approximately 5
structures, 2 of which are located in the Town of Sharon, the remaining 3 in the Town of Canton. Note th,
the majority of these buildings would experiefloeding under the 100 year design storm prior to the
failure of the Manns Pond Dam. The residences and other buildings affected by dam break flooding under
the wet weather condition are primarily private residences, but also include a commercial building.

Town of Sharon

Within the Town of Sharon, dam break flooding is anticipated along the Massapoag Brook. Under fair
weather conditions, flooding is expected to cause flooding in one home and under wet weather conditions
flooding is expected to cause flooding in two homes.

Impacted Roads: Town of Sharon

FAIR WEATHER WET WEATHER
BILLINGS STREET BILLINGS STREET
NORTH MAIN STREET (ROUTE 27) | NORTH MAIN STREET (ROUTE 27)
ACCESS ROAD FOR HIGH VOLTAGH ACCESS ROAD FOR HIGH VOLTAGE
LINES LINES

Town of Canton

Within the Town of Canton, dam break flooding is anticipated along the Massapoag River. Under fair
weather conditions, it is not anticipated that any structures will be impacted. Under wet weather condition
(100 year design storm), flooding is expectedingpact two residential structures and one commercial
structures within the Town of Canton.

Impacted Roads: Town of Canton

FAIR WEATHER WET WEATHER
POND STREET

TheManns Pond Dam Inundation M&pcluded in Appendi@ (Map7).

PROBABILITY OF FUTURE OCCURRENCES

Based on previous occurrences, dam failure in Sharon is a very low frequency event as defined by the
Resilient MA Plan. Dam failure is very unlikely and there are no examples of occurrences.

CLIMATE CHANGE AND DAM FAILURE

More intense precipitation events can place stress on dams and exceed their design specifications, which
can lead to dam failure.
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DROUGHT

Drought is a temporary irregularity in precipitation and differs from aridity since the latter is restricted to
low rainfall regions and is a permanent feature of climate. Drought is a period characterized by long
durations of below normal precipitationtoDght conditions occur in virtually all climatic zones yet its
characteristics vary significantly from one region to another, since it is relative to the normal precipitation ir
that region. Drought can affect agriculture, water supply, aquatic ecolddlfeyand plant life.

In Massachusetts, droughts are caused by the prevalence of dry northern continental air and a decrease i
coastal and tropicalcyclone activity. During the 1960's, a cool drought occurred because dry air from the
north caused lower temperatures in thengpand summer of 196@5. The northerly winds drove frontal
systems to sea along the Southeast Coast and prevented the Northeastern States from receiving moisture
(U.S. Geological Survey). This is considered the drought of record in Massachusetts.

Average annual precipitation in Massachusetts is 44 inches per year, with approximately 3 to 4 inch
average amounts for each month of the year. Regional monthly precipitation ranges from zero to 17
inches. Statewide annual precipitation ranges from 3@ to¢hes. Thus, in the driest calendar year
(1965), the statewide precipitation total of 30 inches was 68 percent of average.

Although Massachusetts is relatively small, it has a number of distinct regions that experience significantly
different weather patterns and react differently to the amounts of precipitation they receive. The DCR
precipitation index divides the state irs®ven regions: Western, Central, Connecticut River Valley,
Northeast, Southeast, Cape Cod, and IsléBltisronis located in the Southeast Region, and drought is
considered a potential townide hazard

The Massachusetts Drought Management Pl an was r
droughts by establishing four levels to characterize drought severity beyond normal conditions:

Level GNormal Conditions (no drought)

Level IMild Drought (formerly Advisory)

Level 2Significant Drought (formerly Watch)

Level 3Critical Drought (formerly Warning)

Level 4Emergency Drought (formerly Emergency)

= =4 4 4 A

The levels provide a basic framework from which to take actions to assess, communicate, and respond to
drought conditions. They begin with a normal situation where data are routinely collected and distributed,
move to heightened vigilance with increasathaollection during an advisory, to increased assessment

and proactive education during a watch. Water restrictions might be appropriate at the watch or warning
stage, depending on the capacity of each individual water supply system. A warning leaé&snali

severe situation and the possibility that a drought emergency may be necessary. A drought emergency is
one in which mandatory water restrictions or use of emergency supplies is necessary. Drought levels are
used to coordinate both state agency dadal response to drought situations.
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The Massachusetts drought levels are shown in comparison to the U.SviDndoglevels in Table 15
The two sets of drought indices are similar, bu
one category, Critical Droughts.

Figurel6. US DroughMonitor Compared to MA Statewide Drought Levels

Percentile }IMA DMP! MA Percentile MA DMP

USDM Names | Recurrence
Ranges Levels Ranges Names

| 21to 30 1 >20 and $30% | Mild Drought

DO: Abnormally g(m(e per 3 to
Dry | Syears

Significant
2 >10 and <20%
Drought

3 >2 and s10% [Critical Drought
D3: Extreme once per 20

Drought to 50 years

DA: Exceptional once per 50

4 $2% Emergency
Drought to 100 years

SourceMassachusetbsoughtvlanagemenpPlan,2019

These levels are based on conditions of natural resources and provide information on the current status of
water resources. As dry conditions can have a range of different impacts, a number of drought indices are
available to assess these impacts. Massatiswses a mdliidex system that takes advantage of several

of these indices to determine the severity of a given drought or extended period of dry conditions.

Drought level is determined monthly based on the number of indices which have reachredraiugi

level. Drought levels are declared on a regional basis for each of seven regions in Massachusetts. County
by county or watershespecific determinations may also be made. A determination of drought level is
based on seven indices:

Standardized Precipitation Index (SPI) reflects soil moisture and precipitation.

Crop Moisture Index: (CMI) reflects soil moisture conditions for agriculture.

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

Precipitation Index is a comparison of measured precipitation amounts to historic normal

precipitation.

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

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

7. The Reservoir Index is based on the water levels of small, medium and large index reservoirs

across the state, relative to normal conditions for each month.

HwnNPE

Figure 17shows the range of values for each of the indices associated with the drought levels. Because
drought tends to be a regionahtural hazard, this plan references state data as the best available data
for previous drought occurrences.
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Figurel?. IndicesValues Corresponding to Drought Index Severity Levels

Index Standardized Keetch-

Lakes and Crop Moisture
Severity Precipitation Streamfiow Groundwater Byram
Impoundments Index
Level Index Drought Index

0 »30" percentile <200 >-1.0
1 <30 and >20 200-400 <-10and>-2.0
2 <20 and >10 400-600 <-20and<-3.0
3 <10 and >2 600-700 $-30and>-40
- s2 700-800 <40

SourceMassachusetBroughtManagemenPlan,2019

The drought levels provide a framework from which to take actions to assess, communicate, and respond
drought conditions. Drought levels are used to coordinate both state agency and local response to drought
situations. Water restrictions might be ajppiaie at the significant drought stage, depending on the

capacity of each individual water supply system. A critical drought level indicates a severe situation and
the possibility that a drought emergency may be necessary. A drought emergency is ate in wh

mandatory water restrictions or use of emergency supplies is necessary.

Determinations regarding the end of a drought or reduction of a drought level focus on precipitation and
groundwater levels. These factors have the greatestténgimpact on stream flow, water supply,
reservoir levels, soil moisture, and forest firemtol.

Previous Occurrences
A summary of Massachusetts long term historic drought events from 28¥9 shown irfrigure 18

This table was prepared for the Massachusetts Drought Management Plan in 2019, so it does not include
droughts in the last few years.
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Figurel8. Chronology of Major Droughts in Massachusetts snt879

Recurrence
interval (years)

10 to >50

15 to >50

5to 25

35to >50

10to 30

25

Remarks

Kinnison 1931 referenced these periods
as two of three worst droughts on
record in 1931, the third being the then
current drought of 1929-1932.

Water-supply sources altered in
13 communities. Multistate.

More severe in eastern and extreme
western Massachusetts. Multistate.

Record low water levels in observation
wells, northeastern Massachusetts.

Water-supply shortages common.
Record drought. Multistate.

Most severe in Ipswich and Taunton
River basins; minimal effect in Nashua
River basin. Multistate.

Duration and severity as yet unknown.
Streamflow showed mixed trends
elsewhere.

Based on statewide average
precipitation

Based on statewide average
precipitation

Level 2 drought (out of 4 levels) was

reached statewide for several months

Level 1 drought (out of 4 levels)

Level 1 drought (out of 4 levels)

Level 1 drought (out of 4 levels)

Level 3 drought (out of 4 levels)

Reference

Kinnison
1931

USGS 1989

USGS 1989

USGS 1989

USGS 1989

USGS 1989

USGS 1989

DMP 2013

DMP 2013

DCR 2017

DCR 2017

DCR 2017

DCR 2017

DCR 2017

Source: Massachusetts Drought Management Plan, 2019

Date Area affected
1879-83 -
1908-12 -
1929-32 Statewide
1939-44 Statewide
1957-59 Statewide
1961-69 Statewide
1980-83 Statewide
1985-88 Housatonic River Basin
1995 -
1998-1999 -
Dec 2001 - g
Jan 2003 Statewide
Mar 2008 . P

regions
Aug 2010 - Connecticut River
Nov 2010 Valley, Central and
Northeast regions
Oct 2014 - Southeast and Cape &
Nov 2014 Islands regions
Jul 2016 - :
Apr 2017 Statewide
EEAS6s Drought

Management

Task

Force

provi des

region in Massachusetts, wh®harornis located. That information is summarized in Tabéad Figurel8

below.

Tablel17. Drought Status History for the Southeast Region, 20P3

Mild Drought/Advisory

Significant Drought/Watch
Critical Drought/Warning

Emergency

Drought/Emergency

2001, 2002, 2007, 2014, 2016, 2017, 2020, 2021,

2022

2002, 2016, 2017, 2020, 2021, 2022
2016, 2017, 2020, 2022

None

Source: Drought Management Task Force, 2023

As showm Figure 18, another measure of drought is the U.S. Drought Monitor, which characterizes
droughts as abnormally dry, moderate, sy extreme, and exceptional. Extreme drought is
characterized by likely crop and pasture losses, water shortages, and water restrictions
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Figurel9. Percent Area in Massachusetts with Drought Conditions 22023
Massachusetts Percent Area in U.S. Drought Monitor Categories
100.00%
80.00%
60.00%
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DO (Abnormally Dry) D1 (Moderate Drought) D2 (Severe Drought - D3 (Extreme Drought) - D

(Exceptional Drought)

According to the US Drought Monitor, in 2016, nearly half of Massachusetts was in extreme drought
conditions with 15 inches of deficit rainfalg(re B), the worst drought since 1965. The drought
geographically affected 6.5 million people, forced communities to buy drinking water from the
Massachusetts Water Resources Autlaitg, prompting State aid to farmers for crop losses.

In recent past there have been several droughts in Massachusetts. The drought of 2016 was the worst one
since 1985, with more than half of the state reaching the Extreme Drought stage for several months (Figur
19). This was followed by another drought four years later in 2020, which was most severe in Southeaster
Massachusetts. Finally, in the early spring of 2021 a third, milder, drought was declared. By the summer o
2021 conditions in the northeast region mepd but the region experienced another dght in the

summer of 2022.

2 https://www.boston.com/weather/localews/2016/09/15/more -tharrhalf-of-massachuseti®wexperiencinean-extreme
drought
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https://www.boston.com/weather/local-news/2016/09/15/more-than-half-of-massachusetts-now-experiencing-an-extreme-drought
https://www.boston.com/weather/local-news/2016/09/15/more-than-half-of-massachusetts-now-experiencing-an-extreme-drought

Figure20. Extreme Drough€onditions in Massachusetts 2016

U.S. Drought Monitor October 4, 2016
(Released Thursday, Oct. 6, 2016)
Massachusetts Valid 8 am. EDT
Drought Conditions (Percent Area)
None | D0-D4 |D1-D4 | D2-D4

Cument 0.00 {100.00(98.15 | 89.95 | 52.13 | 0.00

Last Week

Sz70010 000 [100.00(98.15 [ 89.95 | 52.13 | 0.00

3MonthsAgo | 70 |gq39 [s549 2965 | 0.00 | 0.00
72016

Start of
Calendar Year | 2285 | 77.15 (2634 | 0.00 | 0.00 | 0.00
12292015

Start of
Water Year 0.0
827/2016

100.00| 98.15 | 89.95 | 52.13 | 0.00

3

OneYearAgo | 5 34 | 77,66 | 1381 | 0.00 | 0.00 | 0.00
1082015

intensify:
DO Abnomally Dry - D3 Extreme Drought

—

\
A

01 Moderate Drought M 04 E xceptional Drought
D2 Severe Drought

The Drought Monitor focuses on broad-scalke condtions.
Local conditions may vary. See accompanying text summary
for forec ast statements.

Author:

Brian Fuchs

Nationa! Drought Mitigation Center

http ://droughtmonitor.unl.eduf

SourcetSDroughtMonitor,2028-2023

Figure21. Recent Massachusetts Drought Events (2Q023)

April 20, 2021 October 13, 2020

S

August 30, 2022

(]

2e®

SourcetSDroughtMonitor,2028-2023

TOWN OF SHARON HAZARD MITIGATION PO2NUPDATE
MAPC> RISK ASSESSMENT

55 of 188



Potential Drought Vulnerability

The townds vulnerability to drought could inclu
aquatic ecology, wildlife, and fire hazar8harorshares major aquifers with FrankNioyfolk Millis and
WrenthamT he Townds Wat er &ha®mresidents uBingws twoiwater starage tankss

that have a combined capacity of 2.8 million gallons. Many residents rely on individual privatdavells.
information on municipal water inGrasinuHanaed:i
section.

Prolonged drought could lower water tables and reduce the amount of water available from pumping
wells. Lowering the water table could also result in reductions in water quality. A severe drought could
also increase the risk of wildfire on forested laad other vegetated areas, which are a dominant
feature of Sharon

Under a severe long term drought the TowSladroncould be vulnerable to restrictions on water supply.
Potential damages of a severe drought could include losses of landscaped areas if outdoor watering is
restricted and potential loss of business revenues if water supplies were severely restricted for a
prolonged period. As this hazard has never occurred to such a severe degheeanthere are no data

or estimates of potential damages, but under a severe long term drought scenario it would béleasona
to expect a range of potential damages from several million to tens of millions of dollars.

Probability of Future Occurrence
The SHMCAP, using data collected since 1850, calculates that statewide there is a 1% chance of being in

a drought emergency in any given month. For drought warning and watch levels, the chance is 2% and 8%
respectively in any given month. See the tablevadbr more information.
Table18. Frequency of Massachusetts Drought Levels

Probability of Occurrent

Drought Level Frequency Sint&50 in 2 Given Month
Drought Emergent 5 occurrences 1% chance
Drought Warning 5 occurrences 2% chance

Drought Watch 46 occurrences 8% chance

Source2018 SHMCAP

Droughts And Climate Change

Droughts are projected to increase in frequency and intensity in the summer and fall as weather patterns
change. Factors contributing to this include increasing evaporation as a result of warmer weather, earlier
snow melt, and more extreme weather patteim®rmation from the 2022 Massachusetts Climate Change
Assessment related to drought is included in th
this report. Additionally, the 2022 Assessment highlights the following dedatgd impacts:

1 Freshwater ecosystem degradation due to drought and other impacts
1 Increased contaminant concentrations in freshwater during drought conditions
1 Loss of tree cover due to drought and other impacts
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Drought Emergency

Drought emergencies have been reached infrequently, with 5 events occurring in the period between 185C
and 2012: in 1883, 1911, 1941, 1957, and 1968966. The 19651966 drought period is viewed as

the most severe drought to have occurred in modern tiivEssachusetts because of its long duration.

On a monthly basis over the 1§2ar period of record, there is a one percent chance of being in a

drought Emergency.

Drought Warning

Drought Warning levels not associated with drought Emergencies have occurred five times, in 1894, 191F
1930, and 1985, and 2016. On a monthly basis over the 4@2r period of record, there is a two percent
chance of being in a drought Warning level. Agdy 2016, a Drought Warning has been declared for

the Northeast region, which includes the To®habnDecember 2016 marked the ninth consecutive month

of below average rainfall (see Figur®p

Drought Watch

Drought Watches not associated with higher levels of drought generally have occurred in three to four year:
per decade between 1850 and 1950. In the 1980s, there was a lengthy drought Watch level of
precipitation between 1980 and 1981, followed by a drougNarning in 1985. The frequency of drought
Watches at a rate of three years per decade resumed in the 1990s (1995, 1998, 1999). In the 2000s,
Drought Watches occurred in 2001 and 2002. The overall frequency of being in a drought Watch is 8%
on a monthlypasis over the 163ear period of record.

EXTREME WEATHER

Extreme weather typically include wiredated hazards which are hurricanes, tropical storms, and tornadoes,
as well as high winds during norod6easters and t hj
in downed power lines and power ages are an issue BharonInformation on wind related hazards can

be found on Map 5 in Appendi

Tree damage during high winds has the potential to be a significant hazahdrion Treescan knock out

power lines and block major roadways, which hinders emergency responsgh&ioodoes experience
downed trees that have caused isolated power outages and roadway blockages, maintaining trees in a
proactive fashion is essential to minimize the potential impacts of tree damage on the co®hauwaiiy .
expanding its tree trimming and maintenance program as a mitigation measure.

WINDRELATED HAZARDS

Wind-related hazards include hurricanes, tropical storms, and tornadossll as high winds during
nroeast er s aAsdvithtntany coammungids,datlimg $rees that result in downed power lines
and power outages are an issueSharon

Tree damage during high winds has the potential to be a significant hazard in Sharocai leexck out
power lines and block major roadways, which hinders emergency response. While Sharon does experienc
downed trees that have caused isolated power outages and roadway blockages, the town also takes
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pride in its tredined streets. Therefore, maintaining trees in a proactive fashion has been-aftiade
the tree amenities. The Department of Public Works has effective tree trimming and removal programs.

Sharon has numerous outdoor summer programs and microbursts have been a problem on at least two
occasions. A microburst was recorded in town during the late 1990s, which caused some damage to trees
and homes across a swath of the town. Another microbsrsteorded in 2006, and caused a great

deal of damage in the eastern part of the town. However, since microbursts are associated with the
leading edge of rain storms, it is impossible to predict where they will strike in the future.

HURRICANES AND TROPICAL STORMS

A hurricane is a violent wind and rainstorm with wiaddgof 74to 200 miles per houA hurricane is

strongest as it travels over the ocean and is particularly destructive to coastal property as the storm hits
land. Given its locatiomot too distantfroh he coast , t heatirelaeaisnvulnerbble$oh ar o n ¢
hurricanes, whidtcur between June and November. A tropical storm has similar characteristics, but wind
speeds are below 74 miles per ho8ince 1900, 39 tropical storms have impacted M&gland (NESEC).
Massachusettairricanes since 1938 are showmaile 19

Table19: Hurricane Records for Massachusetts, 19882023

Hurricane Event Date
Great New England Hurricane September 21, 1938
Great Atlantic Hurricane September 1415, 1944
Hurricane Doug September 1412, 1950
Hurricane Carol August 31, 1954
Hurricane Edna September 11, 1954
Hurricane Diane August 1719, 1955
Hurricane Donna September 12, 1960
Hurricane Gloria September 27, 1985
Hurricane Bob August 19, 1991
Hurricane Earl September 4, 2010
Tropical Storm Irene August 28, 2011
Hurricane Sandy October 2930, 2012

Source: National Oceanic and Atmospheric Administration

Hurricane intensity is measured according to the Saffir/Simpson scale, which categorizes hurricane intens
linearly based upon maximum sustained winds, barometric pressure, and storm surge potential. These &
combined to estimate potential damage. Talfleives an overview of the wind speeds, surges, and range

of damage caused by different hurricane categories:

Table20: Saffir/Simpson Scale

Scale No. (Category) Winds(mph)  Surge (ft)  PotentialDamage

1 74 06 95 4-5 Minimal
2 96 0 110 6-8 Moderate
3 111 6 130 9-12 Extensive
4 131 8 155 13-18 Extreme
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5 > 155 >18 Catastrophic

Source: National Oceanic and Atmospheric Administration

Hurricanes typically have regional impacts beyond their immediate tracks. Falling trees and branches are
a significant problem because they can result in power outages when they fall on power lines or block
traffic and emergency routeldurricanes are a towwide hazard inSharonPotential hurricane damages

to Sharorhave teen estimated using HAZMSI. Total damages are estimated a8 million for a

Category 2 hurricane andé®.6 million for a Category 4 hurricane. Other potential impactsh as

households displaced, sheltering needs, and debris genesatiatetailed in Table29.

Based on records of previous occurrences, hurricéstegromare a medium frequency event as defined
by the 2013 Massachusetts State Hazard Mitigation Plan. This hazard occurs from once in 5 years to once
in 50 years, or a 2% to 20% chance per year.

Probability of Future Occurrences

Based on records of previous occurrences, hurricéstegron ae a Medium frequency event as defined

by the Resilient MA Plan. This hazard occurs from once in 5 years to once in 50 years, or a 2% to 20%
chance per year.

Hurricanes and Climate Change

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

TORNADOS

A tornado is a violent windstorm characterized hwisting, funneshaped cloudThese events are

spawned by thunderstorms and occasionally by hurricanes, and may occur singularly or in multiples. They
develop when cool air overrides a layer of warm air, causing the warm air to rise rapidly. Most vortices
remain suspended in the atmiosge. Should they touch down, they become a force of destruction. Some
ingredients for tornado formation include:

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

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

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

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

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

Tornado damage severity is measured by the Fujita Tornado Scale, in which wind speed is not measured
directly but rather estimated from the anmt of damage. As of Februaty 2007, the National Weather
Service began rating tornados using the Enhanced-$egie (EBcale), which allows surveyors to create
more precise assessments of tornado severity. HoalEks summarizadTable 11below:
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Figure22. Enhanced Fujita Scale

Wind speed i
Scale 2 Hewtve Potential damage
mph  kmh frequency
‘ Minor damage.

Peels surface off some roofs; some damage to gutters or siding; branches broken off trees;
EF0 65-85 105-137 | 535% | shallow-rooted trees pushed over,

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

Moderate damage.

EF1 86-110 138178 316% Roofs severely stripped;, mohile homes overturned or hadly damaged, loss of exterior doors;
windowws and other glass broken.

|Considerable damage.

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

EF2 111135 [179-218 | 10.7%

Severe damage.

Ertire stories of well-constructed houses destroyed, severe damage to large buildings such as
1shopping malls; trains overturned; trees debarked, heavy cars lifted off the ground and thrown;
|structures with weak foundations blown avvay some distance.

EF3  136-165 | 219-266  34%

Extreme damage to near-total destruction.

B‘ll - 166-200 | 267-322 0.7%  Well-constructed houses and whole frame houses completely leveled; cars thrown and small
missiles generated.

Massive Damage.

Strong frame houses leveled off foundations and swept away; steel-reinforced concrete structures
‘crﬂically damaged, high-rise buildings have severe structural deformation. Incredible phenomena will
occur.

=200 =322 =0.1%

SourceSHMCARO018

The frequency of tornadoes in eastern Massachusetts is low; on average, there are six tornadoes the
touchdown somewhere in the Northeast region every year. The strongest tornado in Massachusetts hist
was the Worcester Tornado in 1953, killing 94 peopiguring 1,288 and costing $52.1 million in damages
(worth $465.3 million todayj.

Recenttornado events in Massachusetts resulted in significant damage in Springfield in 2011 and in Rever:
in 2014. The Springfield tornado caused significant damage and resulted in four deaths in June of 2011.
The Revere tornado touched down in Chelsea jubt sootf Route 16, moved nor
district along Broadway, and ended near the intersection of Routes 1 and 60. The path was approximately
two miles long and 3/8 mile wide, with wind speeds up to 120 miles per hour. Approximateiynés had
substantial damage and 13 homes and businesses were rendered uninhabitable. And on August 22, 201¢
an F1 tornado passed through part of nearby Concord. It impacted an area 0.85 miles long by 400 yards
wide. According to the report from the Naab@enters for Environmental Information:

3 Morrison, Sara. 2014. Tornados of Massachusettfiffast/www.boston.com/weather/untagged/2014/07/28/tornadoes
of-massachusefpsst
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OThis tornado touched down near the Cambridge Turnpike and headed northeast. Most of the damage was
concentrated in an area beginning near the intersection of Lexington Road and Alcott Road and continuing L
the neighborhood of Alcott and IndependeramsRdumerous trees were uprooted or had the tops sheared

off. These subsequently blocked roads, damaged homes, and downed power lines, cutting off power to the
neighborhood. In addition, utility poles were downed either from the wind or from the wewinsespo

Thirtynine houses in this area were damaged to some degree. Only one house suffered significant structural
damage. The tornado continued for a short distance beyond this neighborhood before lifting. The historical
home of Louisa May Alcott dredt family was right next to the tornado path but was not dathaged.

A tornadotouched dowim theTown ofSharoron September 6, 1978 the wetlandbehind Heights
Elementary Schod@nce 1956 there have beetentotal tornadoes in Norfolk County recordey thhe
Tornado History Proje@ne of these was an F2 tornado, ahdee were FIThesdentornadoes resulted
in a total of one fatality and six injuries and up to $3.6 million in damages, as summakEzex!iR
eference source not founti2. The 1973 tornado was an F1 and resulted in fairly limited damage.

Table21. Tornado Records for Norfolk County, 192023

Width Length

Date Mag. Fatalities Injuries (yd) (mi) Damage
6/9/1953 3 0 15 667 13.1 $2.5M
11/21/1956 2 0 0 17 0.1 $2.5K
8/9/1972 1 1 6 30 4.9 $25K
9/6/1973 1 0 0 10 11 $25K
7/10/1989 0 0 0 23 0.1 $2.5K
5/18/1990 0 0 0 10 0.2 $2.5K
5/18/1990 0 0 0 10 0.2 $2.5K
6/30/2001 0 0 0 80 0.1 $0.0K
8/21/2004 1 0 0 40 6 $1.5M
5/9/2013 EFO 0 0 50 0.38 $20K
6/23/2015 EFO 0 0 200 0.48 $20K
10/7/2020 EFO 0 0 50 .053 $6K
7/29/2023 EFO 0 0 25 0.16 $5K
Total 1 21 4.111M

SourceTornadoHistoryProject NOAA NationalCenterdor Environmentéhformation

Buildings constructed prior to current building codes may be more vulnerable to damages caused by
tornadoes. Evacuation of impacted areas may be required on short notice. Sheltering and mass feeding
efforts may be required along with debris clearance, skand rescue, and emergency fire and medical
services. Key routes may be blocked by downed trees and other debris, and widespread power outages
are also typically associated with tornadoes.

Although tornadoes are a potential towrde hazard inSharontornado impacts are relatively localized
compared tosevere storms and hurricarigamages from any tornado 8harorwould greatly depend
on the track of the tornad&enerally Sharon Center is more densely developed and would likely be
subject to more damage in the event of a tornado.
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Based on the record of previous occurrences sin€é I8Bado events Bharorare a low frequency
event as defined by the 2013 Massachusetts State Hazard MitigatioriTRlarmazard may occur from
once in 50 years to once in 100 years (1% to 2% per year).

Probability of Future Occurrences

Based on the record of previous occurrences since 1950, Tornado events in Sharon are a Low frequency
event as defined by the Resilient MA Plan. This hazard is likely to occur at least once by the end of the
century; with some examples of historical ococese

Tornadoes and Climate Change

According to the Resilient MA Plan, it is possible that severe thunderstorms which can include tornadoes
may increase in frequency and intensity due to climate change. However, scientists have less confidence
the models that seek to project future cleanig tornado activity.

NOROGEASTERS

A northeast storm, known as a norodeaster, i-s ty
pressure center. Featuring strong northeasterly winds blowing in from the ocean over coastal areas
nor deasters are r elrambnthyieNeyw Erglant ooocunringi one td twoetimes ia yeare
The storm radius of a nordeaster can be as much
20 to 40 mph with gusts of up to 60 mph. These storms are accompanied by heavy rain deeading

on temperatureCommonwealth of Massachusetts, 2013)

The Northeast Snowfall Impact Scale (NESIS) developed by Paul Kocin and Louis Uccellini of the Natior
Weather Service characterizes and ranks{mgbact Northeast snowstorms. These storms have large areas
of 10-inchsnowfall accumulations and greater. NESIS has five categories: Extreme, Crippling, Major,
Significant, and Notable. The index differs from other meteorological indices in that it uses population
information in addition to meteorological measurementsNHSIS gives an indication of a stersocietal
impacts. This scale was developed because of the impact Northeast snowstorms can have on the rest of
country in terms of transportation and economic impact.

Table22. Northeast Snowfall Impact Scale [NESIS]

Category NESIS Value Value Description
1 1082499 Notable

2 2.5-3.99 Significant

3 4-5.99 Major

4 6-9.99 Crippling

5 10.0+ Extreme

Regional Snowfall Index (RSI) | The Northeast Snowfall Impact Scale (NESIS) | National Centers for EnvironmentaIN@f&ijnation

TheDolalbavi s cl assification system for N-8&m@senasxleer s
used for hurricane$.he scal e is based on mean dddferentfronetheg h t
Saffir-Simpson classification of hurricanes based on wind speed. The scale was developed using data frol
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1,347 Nordeasters over a forty year time frame.
classify Nordeasters from Class | through CIl ass
Table23.DolanDavi s Cl assification System for

Storm Class  Mean Wave Height Beach Erosion Property Damage
(m)

Class | (weak) 2.0 Minor None

Class Il 2.5 Moderate None

(moderate)

Class I 3.2 Extends across Moderate

(significant) beach

Class IV 5.0 Severe with Loss of structures at

(severe) recession community scale

Class V 6.8 Extreme Extensive regional

(extreme) scale losses in
millions of dollars

Landsea, C. (2009, February BAQ: Hurricanes, Typhoons, and Tropical Cyclones. Retrieltg: fiemw.aoml.noaa.gov/hrd/tcfag/D1.html
Williams, J. (2005, May 17Hurricane scale invented to communicate storm danger. Retrieved from http://www.usatoday.com/weather/hurricane/whscale.htm
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event in 1991. More recently, hfiards in February 2013, January 2015, and in March 2018 were large

nordeasters

that caused significant

snowf al

Table24: No r 0 eBEventsfar Massachusetts]1978-2021

February 1978 Blizzard of 1978

am

October 1991 Severe Coast al Stor
December 1992 Great Nor deaster
January 2005 Blizzard/ Nor dea
October 2005 Coast al St orm/ No
. Severe Storms, Inland & Coastal

April 2007 FIl ooding/ Nor 6dea
January 2011 Wi nter Storm/ Nor
October 2011 Severe Storm/ Nor
February 2013 Blizzard of 2013

January 2015 Blizzard of 2015

March 2015 March 2015 Nor de
January 2018 January 2018

March 2018 March 2018
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Sharons vulnerable to both the wind and precipitatibat accompany o r 6 e Hightwiads san cause
damage to structures, fallen trees, and downed power lines leading to power outages. Intense rainfall can
overwhelm drainage systems causing localized flooding of rivers and streams as well as urban stormwatel
ponding and localized flading. Fallen tree limbs as well as heavy snow accumulation and intense rainfall
can impede local transportation corridors, and block access for emergency vehicles.

The entire Town &harorcould be at risk from the wind, ramr snow I mpacts from a
depending on the track and radius of the stdbmeto its inland locatiqnhe town would not be subject to
coastal hazards.

Based on the record of pShaomredighsfrequency eventseasdefensd, n o
by the 2013 Massachusetts State Hazard Mitigation Plan. This hazard may occur more frequently than
once in 5 years (greater than 20% per year).

SEVERE THUNDERSTORMS

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

thunderstorms.

The best available data on previous occurrences of thunderst@herams for Norfolk County through
theNOAAGs National Centers for Envir onkhi@mDeamberl nf
2012 to October 2023 records show 47 thunderstorm events in Norfolk County. These storms resulted in «
total of $651,200 in property damage. There were no injuries or deaths reported. See the table below for
more information.

Table25: Norfolk County Thunderstorm Event2012-2023

Date Magnitude Deaths Injuries Property Damage ($)
6/17/2013 50 0 0 11,000
7/29/2013 50 0 0 20,500

7/3/2014 50 0 0 20,000
7/28/2014 60 0 0 50,000
6/23/2015 50 0 0 5,000

8/4/2015 50 0 0 30,000
8/15/2015 50 0 0 35,000
2/25/2016 50 0 0 94,000

6/7/2016 50 0 0 10,000
7/18/2016 50 0 0 90,000
7/22/2016 50 0 0 65,000
7/23/2016 40 0 0 35,000
8/14/2016 50 0 0 5,000
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6/9/2017 45 0 0 1,000
6/13/2017 48 0 0 1,000
6/23/2017 50 0 0 1,000

8/2/2017 50 0 0 2,500

9/6/2017 50 0 0 1,000
7/17/2018 45 0 0 3,000

9/6/2018 50 0 0 6,000
11/3/2018 50 0 0 500
7/17/2019 50 0 0 5,000
7/31/2019 50 0 0 9,000

6/6/2020 50 0 0 10,000
6/28/2020 50 0 0 8,900

7/2/2020 50 0 0 31,000

7/5/2020 50 0 0 500

7/23/20 50 0 0 11,200
8/22/2020 50 0 0 2,000
8/23/2020 50 0 0 5,600
10/7/2020 55 0 0 35,800

11/15/20 50 0 0 500

6/8/2021 50 0 0 12,200
6/29/2021 50 0 0 1,100

6/30/21 55 0 0 1,500

7712021 550 0 0 4,700

7/8/2021 50 0 0 1,000
7/16/2021 50 0 0 500
7/21/2021 50 0 0 600
7/27/2021 52 0 0 7,300

11/13/2021 50 0 0 1000
5/22/2022 50 0 0 8600

8/5/2022 50 0 0 800
8/26/2022 50 0 0 0
6/02/2023 43 0 0 2,100
7/27/2023 50 0 0 500
7/29/2023 50 0 0 500

TOTAL 0 0 651,200

Source: NOAA, National Climatic Data Center
*Magnitude refers to maximum wind speed

Severe thunderstorms are a tewide hazard forSharonThe town's vulnerability to severe thunderstorms
is similar to that afior'eastersHigh winds can cause falling trees and power outages, as well as
obstruction of key routes and emergency access. Heavy precipitation may also cause localized flooding,
both riverine and urban drainage related.

Probability of Future Occurrences
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Based on previous occurrences, severe thunderstorms in Sharon are very high frequency events as define
by the Resilient MA Plan. This hazard is almost certain to occur multiple times a year.

Thunderstorms and Climate Change

As noted previously, the intensity of rainfall events has increased significantly, and those trends are
expected to continue. However neither the Resilient MA Plan nor the 2022 Massachusetts Climate Change
Assessment specifically address whether climatdfect the intensity or frequency of thunderstorms.

WINTERHAZARDS

Winter storms, including heavpwsnblizzards, and ice stornase the most common and most familiar of
the regionds hazards that affect | arge geograph
region cause more inconvenience than they do serious property damage, injuries, or deaths. However,
periodicaly, a storm will occur which is a true disaster, and necessitates intensedsgamergency
responseThe impacts of winter storms are often related to the weight of snow and ice, which can cause
roof collapses and also causes tree limbs to falliThisn can cause property damage and potential
injuriesPower outages may also result from fallen trees and utility lines.

Winter storms are a potential towvide hazard in Sharohe average annual snowf&harons 3648

inches (see Map 6 in Appendix Bumber of public safety issues can arise during snow storms.
Impassible streets are a challenge for emergency vehicles and affect residents and employers. Snow
covered sidewalks force people to walk in streets, which are already less safe due toustpwudtles,

and ice. Large piles of snow can also block sight lines for drivers, particularly at intersectiohs. Not al
residents are able to clear their properties, especially the elderly. Refreezing of melting snow can cause
dangerous roadway conditioris.addition, transit operations may be impacted, as they were in the 2015
blizzard which caused the closure of the MBTA system for one day and limited services on several transit
lines for several weeks.

The Town of Sharon provides standard snow plowing operations, and clearing snow has not posed any
significant challenges. The Town does make plowing of roads a priority near emergency routes.

HEAVY SNOW AND BLIZZARDS

A blizzard is a winter snow storm with sustained or frequent wind gusts to 35 mph or more, accompanied
by falling or blowing snowvhich reducessibility to or below % mile. These conditions must be the
predominant condition overtreehour period. Extremely cold temperatures are often associated with
blizzard conditions, but are noffarmal part of the definitionThe hazardelated tothe combination of

snow, wingand low viddility significantly increaseghentemperaturesirop below 20 degrees.

Winter storms are a combination hazard because they often involve wjmshddeavy snow fall. The

Nati onal Weat her Service defines ofowiachegofsnow f a
snowfall within a 12 hour period. Wi nter Storm
counteiclockwise wind circulation around a-le@ssure center often resulting in heavy snow, high winds,

and rain.
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The Regional Snowfall Index (RSI) characterizes and ranks the severity of northeast snowstorms. RSI has
categories: Extreme, Crippling, Major, Significant, and Notable. RSI scores are a function of the ares
affected by the storm, the amount of snongl ghe number of people living in the path of the storm. The
largest RSI values result from storms producing heavy snowfall over large areas that include majo
metropolitan centers. The RSI categories are shown in the table below.

Table26: Regional Snowfall Index

Category NESIS Value Description
1 163 Notable
2 3-6 Significant
3 6-10 Major
4 10-18 Crippling
5 18+ Extreme

Source2018 SHMCAP

The most significant recent winter event was Wi
of snow in Massachus€gsucker, 2022)The table below shows presidentialgclared disasters in Norfolk
County related to winter weather since 1978.

Table27: Norfolk County Winter Federal Disaster Declarations, 12023

Disaster Name Date of Event Declared Areas
Coastal Storms, Flood, Ice « February 1978 Barnstable, Bristol, Dukes, Es
Snow Nantucket, Norfolk, Plymoutt
Suffolk
Winter Coastal Storm December 1992 Barnstable, Dukes, Essex,

Middlesex, Nantucket, Norfolk
Plymouth, Suffolk, Worcestel

Blizzard March 1993 Statewide

Blizzard January 1996 Statewide
Snow Storm March 2001 Berkshire, Essex, Franklin,
Hampshire, Middlesex, Norfol

Worcester

Snow Storm February2003 Statewide
Snow Storm December 2003 Barnstable, Berkshire, Bristo

Essex, Franklin, Hampden,
Hampshire, Middlesex, Norfol
Plymouth, Suffolk, Worcestel

Snowstorm January 2005 Statewide
Severe Winter Storm, January 2011 Berkshire, Essex, Hampden
Snowstorm Hampshire, Middlesex, Norfol
Suffolk
Severe Winter Storm, February 2013 Statewide
Snowstorm, Flooding
Severe winter storm, January 2015 Barnstable, Bristol, Dukes, Es
snowstorm, flooding Middlesex, Nantucket, Norfoll

Plymouth, Suffolk, Worcestel
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Severe winter storm and March 2018 Essex, Middlesex, Norfolk,

Snowstorm Suffolk, Worcester
Severe winter storm and March 2018 Barnstable, Bristol, Essex,
flooding Nantucket, Norfolk, Plymoutk
Severe winter storm and January 2022 Bristol, Norfolk, Plymouth,
snowstorm Suffolk

Sources: OpenFEMA Dataset: Disaster Declarations and FEMA Declared Disasters

The best available data on past occurrences and impacts of winter storm events are reported for Norfolk
County by NOAAGs National Centers for Environm
December 2012 through October 2023, Norfolk Countyegenced 8 days with recorded blizzards and

27 days with heavy snow, as shown in the tables below.

Table28: Blizzards in Norfolk County, 2012023

Date Deaths Injuries Property Damagé€$)
2/8/2013 0 0 353000
1/2/2014 0 0 5000

1/26/2015 0 0 0
2/14/2015 0 0 10000
1/23/2016 0 0 50000
2/8/2016 0 0 10000
3/13/2018 0 0 60000
1/28/2022 0 0 2500
TOTAL 0 0 490500

Source: NOAA\ational Centers for Environmental Information, Storm Events Database

Table29: Heavy Snow in Norfolk County, 2012023
3/18/2013
12/14/2013
12/17/2013
1/2/2014
1/21/2014
2/5/2014
2/15/2014
1/24/2015
1/26/2015
2/2/2015
2/8/2015
2/14/2015
3/5/2015
1/23/2016
2/5/2016
2/8/2016
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0
210000
0
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4/4/2016 0 0 0
3/14/2017 0 0 0
11/15/2018 0 0 0
10/30/2020 0 0 1800
12/16/2020 0 0 0

2/7/2021 0 0 0

1/7/2022 0 0 0
2/13/2022 0 0 0
2/25/2022 0 0 0

TOTAL 2 0 216800

Source: NOAA, National Centers for Environmental Information, Storm Events Database

Map 6 in Appendix A demonstrates that the average annual snowfall in Sharon is betweé8.@tnthes.
Winter storms are a potential towvide hazard in Sharon.

The majority of blizzards and ice storms in the region cause more inconvenience than they do serious prope
damage, injuries, or deaths. However, periodically, a storm will occur which is a true disaster, and necessitat
intense largescale emergency sponse. The impacts of winter storms are often related to the weight of
snow and ice, which can cause roof collapses and also causes tree limbs to fall. This in turn can cause props
damage and potential injuries. Power outages may also result from ti@és and utility lines.

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

In addition, transit operations may be impacted, as they were in the 2015 blizzards which caused the closur
of the MBTA system for one day and limited services on the commuter rail for sevexal week

Probability of Future Occurrences
Blizzards are considered high frequency events based on past occurrences, as defined by the Resilient M.
Plan. This hazard is almost certain to occur at least once a year.

Climate Change and Winter Storms
War mer ocean water and air wil/| provide more fu
Resilient MA Plan, changing atmospheric patterns favor the development of winter storms.

ICE STORMS

The ice storm category covers a range of different weather phenomena that collectively involve rain or snov
being converted to ice in the lower atmosphere leading to potentially hazardous conditions on the ground
Ice storm conditions are defined by ligradch falling and freezing on contact with cold objects, creating ice
buildups of ondourth of an inch or more. An ice storm warning, which is now included in the criteria for a
winter storm warning, is issued when a half inch or more of accretiorzofgneen is expected.

Sleet and hail are other forms of frozen precipitation. Sleet occurs when raindrops fall into subfreezing air
thick enough that the raindrops refreeze into ice before hitting the ground. The difference between sleet anc

TOWN OF SHARON HAZARD MITIGATION PQ28NUPDATE
MAPC* RISK ASSESSMENT 69 of 188



hail is that sleet is a wintertime phenomenon whereas hail falls from convective clouds (usually thunderstorr
often during the warm spring and summer months (a description of hail is included in a subsequent repc
section).

The best available data on previous 1ice storm
National Centers for Environmental Information (NCEI) Storm Events Database. However, there are
recorded ice storm events recorded for Norfolk Courgy the last 70 years. Given the regional nature of

ice storms, most of the damages occur in the western portions of Middlesex County, farther inland and at
higher elevation thaharon The Townds | ocation in thelowai | de.
elevations makes it less vulnerable to ice storms.

The greatest hazard is created by freezing rain conditions, which is rain that freezes on contact with harc
surfaces leading to a layer of ice on roads, walkways, trees, and other surfaces. The conditions created b
freezing rain can make driving particdiadangerous and emergency response more difficult. The weight

of ice on tree branches can also lead to falling branches causing power outages and blocking roadways.
The impacts of winter storms may also include roof collapses and property damagerisdaigied to

the weight of snow and ice.

The ice storm category covers a range of different weather phenomena that collectively involve rain or
snow being converted to ice in the lower atmosphere leading to potentially hazardous conditions on the
ground. Hail size typically refers to the diametéthe hailstones. Warnings and reports may report hail
size through comparisons with 1+@alld objects that correspond to certain diametgnswn in Table 18.

Table30: Hail Size Comparisons

Description Diameter (inches)
Pea 0.25
Marble ormothball 0.50
Penny odime 0.75
Nickel 0.88
Quarter 1.00
Half dollar 1.25
Walnut orping pong ball 1.50
Golf ball 1.75
Hen'segg 2.00
Tennidball 2.50
Baseball 2.75
Teacaup 3.00
Grapefruit 4.00
Softball 4.50

Source: NOAA

While ice pellets and sleet are examples of these, the greatest hazard is created by freezing rain
conditions, which is rain that freezes on contact with hard surfaces leading to a layer of ice on roads,
walkways, trees, and other surfaces. The condttieated by freezing rain can make driving particularly
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dangerous and emergency response more difficult. The weight of ice on tree branches can also lead to
falling branches damaging electric lines.

Townspecific data for previous ice storm occurrences are not collected by the BhanooiThe best
available local data is for Norfolk County through detional Centers for Environmental Information
Norfolk County, which includes the TowBhafonexpeiencedl0 events fron2013-2023 shown in
Table29.

Table31: Norfolk County Hail Events, 2022023

Date Hail Size Deaths Injuries Derr?ggeét)(ISS)

5/21/2013 0.75 0 0 0
9/1/2013 0.75 0 0 0
8/7/2014 0.75 0 0 0
5/12/2015 0.75 0 0 0
6/23/2015 1 0 0 0
8/4/2015 1 0 0 0
6/30/2019 0.75 0 0 0
6/28/2020 1.5 0 0 0
7/7/2021 1 0 0 0
6/2/2023 0.75 0 0 0
TOTAL 0 0 0

SourceNOAA,NationalCenterdor Environmentéhformation
*Magnituderefersto diameterof hail stonesn inches

Probability of Future Occurrences

In Sharon, ice storms are considered to be very low frequency events based on past occurrences, as
defined by the Resilient MA Plan. This hazard is very unlikely to occur as there have been no examples of
historical occurrences.

Climate Change and Ice Storms
There is some indication that as winters warm, temperatures may be more likely to produce icing
conditions.

ICE JAMS

Ice jams occur in cold weather when normally flowing water begins to freeze effectively damming the
waterway and causing localized flooding in the area. Flooding may also occur when ice jams break up and
ice may pile up at culverts or around bridg&gere is no known history of ice jams leading to flooding in
Sharomand the local team did not identify this hazard as an issue for the Town.

Winter Weather and Climate Change

As with hurricanes, warmer ocean water and air will provide more fuel for winter storms. According to the
2018 SHMCAP it appears that Atlantic coast noro
the SHMCAP notes that research suggestswidwaner weather in the Artic is producing changes to
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atmospheric circulation patterns that favor the development of winter storms in the Eastern United State
There is also some indication that as winters warm, temperatures may be more likely to produce icin
conditions. Mas s ac h us essassnént @edi@?2 mor€ | mildnwainters, iCleasedg ¢
precipitation in the winter months, and multiple freélbaes cycles every winter due to warming temperatures
(Commonwealth of Massachusetts, 2022)

GEOLOGIC HAZARDS

Geolagyic hazards include earthquaké&mdslidessinkholes, subsidence, and unstable soils such as fill,
peat, and clay Town officials did not identify any problems with areas of geologic instability, such as
sinkholes or subsidence.

Although new construction under the most recent building codes generally will be built to seismic standard
there are still many structuiasownwhich predate the most recent building codeformation on
geologic hazards i&harorcan be found on Map 4 in Appendix B.

EARTHQUAKES

Damage in an earthquake stem from ground motion, surface faulting, and ground failure in which weak ol
unstable soils, such as those composed primarily of saturated sand or silts, liquefy. The effects of &
earthquake are mitigated by distance and groundtenials between the epicenter and a given location.

An earthquake in New England affects a much wider area than a similar earthquake in California due to
New Engl andds sdlid bedrock geol ogy.

Seismologists use a Magnitude scale (Richter Scale) to express the seismic energy released by ea
earthquake. The typical effects of earthquakes in various ranges are summarized below.

Table32: Richter Scale and Effects

Richter Magnitudes  Earthquake Effects

Less than 3.5 Generally not felt, but recorded
3.5-54 Often felt, but rarely causes damage

At most slight damage to welésigned buildings. Can cause major
Under 6.0 - .

damage to poorly constructed buildings over small regions.
6.1-6.9 Can be destructive in areas up to about 100 km. across where pec

- live.

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

Great earthquake. Can cause serious damage in areas several hui

8 or greater
meters across.

Source: Nevada Seismological Library (NSL), 2005

According to the 2018 State Hazard Mitigation Plan, New England experiences an average of six
earthquakes are felt each year. From 1668 to 2016, 408 earthquakes were recorded in Massathusetts.
Most have originated from the La Malbaie fault in Quebec or from the Cape Anne fault located off the

4The Northeast States Emergency Consohitpr/nesec.org/earthquakefazards/
5 The Northeast States Emergency Consohtitpr/nesec.org/earthquakesazards/
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coast of Rockport. The region has experienced larger earthquakes, including a magnitude 5.0 earthquake
in 1727 and a 6.0 earthquake that struck in 1755 off the coast of Cape Anne. More recently, a pair of
damaging earthquakes occurred near Ossipee, NI940,1and a 4.0 earthquake centered in Hollis, Maine

in October 2012 was felt in the Boston area. Historical records of some of the more significant earthquake:
in the region are shown in Table 38.

Table33: Historical Earthquakes in Massachusetts or Surrounding Area

Location Date Magnitude

MA - Cape Ann 11/10/1727 5
MA - Cape Ann 12/29/1727 NA
MA d Cape Ann 2/10/1728 NA
MA & Cape Ann 3/30/1729 NA
MA d Cape Ann 12/9/1729 NA
MA & Cape Ann 2/20/1730 NA
MA o6 Cape Ann 3/9/1730 NA
MA d Boston 6/24/1741 NA
MA - Cape Ann 6/14/1744 4.7
MA @ Salem 7/1/1744 NA

MA - Off Cape Ann 11/18/1755 6
MA o Off Cape Cod 11/23/1755 NA
MA & Boston 3/12/1761 4.6
MA - Off Cape Cod 2/2/11766 NA
MA 9 Offshore 1/2/1785 5.4
MA d Wareham/Taunton 12/25/1800 NA
MA 6 Woburn 10/5/1817 4.3
MA - Marblehead 8/25/1846 4.3
MA & Brewster 8/8/1847 4.2
MA 0 Boxford 5/12/1880 NA
MA - Newbury 11/7/1907 NA
MA - Wareham 4/25/1924 NA

MA 8 Cape Ann 1/7/1925 4
MA 0 Nantucket 10/25/1965 NA
MA & Boston 12/27/74 2.3
VA dMineral 8/23/11 5.8
MA - Nantucket 4/12/12 4.5
MEd Hollis 10/17/12 4.0
CFWauregan 1/12/2015 3.3
CFWauregan 1/13/2015 2.6
NH-East Kingston 2/15/2018 2.7

Source: Boston HIRA

One measure of earthquake risk is ground motion, which is measured as maximum peak horizont;
acceleration, expressed as a percentage of gravity (%g). The range of peak ground acceleration in
Massachusetts is from 10 % to 20 %, with a 2% probability oéectance in 50 years, as shown in Figure

25. Sharonis in the middle part of the range for Massachusetts, €t4y making it a moderate area of
earthquake risk relative to the state, although Massachusetts as a whole is considered to have a low risk
earthquakes compared to the rest of the country. There have been no recorded earthquake epicenters withi
Sharon.
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Figure23: State of Massachusetts Earthquake Probability Map
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Although New England has not experienced a damaging earthquake since 1755, seismologists state that
serious earthquake occurrence is possible. There are five seismological faults in Massachusetts, but ther
no discernible pattern of previous earthgeslalong these fault lines. Earthquakes occur without warning

and may be followed by aftershocks. Most older buildings and infrastructure were constructed without

specific earthquake resistant design features.
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Earthquakes are a hazard with multiple impacts beyond the obvious building collapse. Buildings may suffe
structural damage which may or may not be readily apparent. Earthquakes can cause major damage to
roadways, making emergency response difficult. Wiates 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 buildingoenigt p
secured, the operations at the hospital could be severely impacted during an earthquake. Earthquakes ca
also trigger landslides.

Earthquakes are a potential tomwide hazard inSharonEarthquakes are a potential townde hazard in

Sharon. The Town has many older buildings thatgiesthe current building code which could be vulnerable

in the event of a severe earthquake. Potential earthquake damage to Sharon has been estimated usin
HAZUS. Total building damages are estimated at $387,417,900 for a 5.0 magnitude earthquake (7.0
magnitude earthquake damage analysis is pending). Other potential impacts are detailed in Table 41,
Estnated Damages from Earthquakes.

Probability of Future Occurrence

According to the Boston College Weston Observatory, in most parts of New England, there is a one in ten
chance that a potentially damaging earthquake will occur in a 50 year time period. The Resilient MA Plan
classifies earthquakes as medium frequencygtevéhis hazard is likely to occur once every 50 years (two

or more occurrences in the next century).

LANDSLIDES

According to the US Geol tagdslideantludeS a wideergnge(olUdgsoBrial)
movement, such as rock falls, deep failure of slopes, and shallow debris flows. Although gravity acting on a
over steepened slope is the primary reason fdaradslide t her e are ot her cont
2023). Among the contributing factors are erosion by rivers or ocean waves over steepened slopes; rocl
and soil slopes weakened through saturation by snowmelt or heavy rains; earthquakes create stresses th
make weak slopes fail; and excess weight from accumuilaticain or snow, and stockpiling of rock or ore,

from waste piles, or from manade structures.

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

when the condition of a slope changes from stable to unstable. Natural precipitation such as heavy sno
accumulation, torrential rain and 4affi may saturate soil creating instabilitpaigh to contribute to a
landslide. The lack of vegetation and root structure that stabilizes soil can destabilize hilly terrain.

In Massachusetts, according to the SHMCAP, the most common cause of landslides are geologic condit
combined with steep slopes and/or heavy rains. Landslides associated with heavy rains typically occur o
steep slopes with permeable soils underlairilbgrtbedrock.

There is no universally accepted measure of landslide extent, but it has been represented as a measure
destructiveness. The table below summarizes the estimated intensity for a range of landslides. For a give
landslide volume, fast moving rock fallsénghe highest intensity while slow moving landslides have the
lowest intensity.
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The SHMCAP, utilized data from the MA Department of Transportation from 1986 to 2006 to estimates that,
on average, roughly one to three known landslides have occurred each year in the state. A slope stability
map published by the MA Geological Survey &idassAmherst indicates that the most significant risk of
landslide is in western Massachusetts.

Table34: Landslide Volume and Velocity

Estimated Volume Expected Landslide Velocity

(n®) Fast moving Rapid moving Slow moving
landslide (Rock fall landslide (Debris flow) landslide (Slide)

<0.001 Slight intensity

<0.5 Medium intensity

>0.5 High intensity

<500 High intensity Slight intensity

500-10,000 High intensity Medium intensity Slight intensity

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

>500,000 Very high intensity High intensity

>>500,000 Very high intensity

SourceA GeomorphologicaApproachto the Estimatioof LandslideHazardsand Risk$n Umbria,Centralltaly, M. Cardinaliet al, 2002

Sharorhas been classified as having a low risk for lands(skss Map 4, Appendix Byhe town does not
have records of ay damages caused by landslid&kere are not many steep slopes in the town and local
officials state that landslides are not a major threat or occurrence in Sharon. Rather, there are localized
issues of erosion during construction, as a result of development, or as a result ofetgtetign.

Should a landslide occur in the future, the type and degreepaicitsiwould be highly localizetihe

townds vulnerabilities could include damage to
infrastructure, and localized road closures. Injuries and casualties, while possible, would be unlikely given
the low extent and impact of landslidesSimaron

Based on past occurrences and the Massachusetts Hazard Mitigation Plan, landBiddseapgency
events that can ogconce in 50 to100 years (a 1% 2% chance of occurring each year).

Probability of Future Occurrences

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

Climate Change and Landslides

Changes in precipitation may increase the chance of landslides, as extreme raicoeNe@nésult in more
frequent saturated soils which are conducive to landslides. Drought may also increase the likelihood of
landslides if loss of vegetation decreases soil stability.
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WILDFIRE HAZARDS

Wildfire is a nopstructure fire occurring in a forested, shrub or grassland areas. In the Boston Metro region
these fires rarely grow to the size of a wildfire, as seen more typically in the western U.S or even more rural
areas of Massachusetts. A more likelymeace is brush fires that typically burn no more than the underbrush
of a forested area. There are three different classes of wildfires:

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

1 Ground firesare usually started by lightning and burn on or below the forest floor;

1 Crown firesspread rapidly by wind, jumping along the tops of trees.

A wildfire differs greatly from other fires by its extensive size, the speed at which it can spread out from its
original source, its potential to unexpectedly change direction, and its ability to jump gaps such as roads
rivers, and fire break8Vildfire season can begin in March and usually ends in late Novembewildfists

typically occur in April and May, when most vegetation is void of any appreciable moisture, making them
highly flammable. Once "greamp" takes place in late May to early June, flme danger usually is reduced
somewhat. The Nationalildfire Coordinating Group (NWCG) classifies the severityilffires based on

their acreage as follows:

Class A onefourth acre or less;

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

= =4 4 4 A8 -8 -2

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

to allow the fire the spread into homes. Protecting structures from fire poses special problems and can stret
firefighting resources to the limit. If heavy rains follow a fire, athtrral disasters can occur, including
landslides, mudflows, and floods. If thidfire destroys the ground cover, then erosion becomes one of
several potential problems. The most common cawddfoks is the careless disposal of smoking materials
and untended campfires.

POTENTIAL WILDFIRE HAZARD AREAS

The 2023 ResilientMass Plan includes a map that depicts statewide fire risk into 7 categories, from Low t
High. See Figured2below for more information. Norfolk County is designated as 1 of the 6 counties most
at risk, according to ResilientMass.
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Figure25. 2022 Wildfire Hazard Potential for Massachusetts

Source: Map created by ERG
using data from Northeast-

Midwest Wildfire Risk
Explorer (2022).

2022 Wildfire Hazard Potential for Massachusetts
- .y

Source: ResilientMass Plan, Map created by ERG using data from Ndidesestt Wildfire Risk Explorer (2022)

According to local officials, there are generally fewer than 20 brush fireswidenannually, and much of

that inactivity is attributed to successful public education campaigns about fire safety in the wooded areas
of town. Less than 1% of the fires teBuany significant property damage and there have been no

deaths as a result of brush fires. Areas with high brush fire incidence are wooded areas adjacent to train
tracks in the town and other undeveloped wooded areas adjacent to local residentgllare@amportant

to remember that fire can also be a result of other events, such as from the aftermath of an earthquake.

The greatest brush fire hazard in Sharon, and t
that traverse the town through the northern central area. Town officials noted that Duke Energy
Corporation is also running natural gas transmiksembeneath a righdf-way under the high tension

wires. There is concern that a fire in these areas could lead to a major explosion in the gas lines beneath
them.

Borderl and State Park is owned, mai ntained, and
Recreation. There are potenti al brush fire thre
as Moose Hill and Snake Hill respectflih e s e ar eas are shown on Map3$8,

1 2. Railroad tracks, all areas adjacent to tracks
1 3. 195, grassy areas beside expressway

9 10. Borderland State Park

1 11. Moose Hill
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1 12. South of Essex Road, within the floodplain
1 16. Gas Pipeline

Potential vulnerabilities to wildfires in Sharon include damage to structures amahotbeements and

impacts on natural resources such as the Moose Hill Reservation. Smoke and air pollution from wildfires ¢
be a health hazard, especially for sensitive populations including children, the elderly, and those with
respiratory and cardiovascular diseases.

Potential damages from wildfires in Sharon would depend on the extent and type of land affected. There
could be the need for po$ite revegetation to restore burned properties, which could cost from a few thousand
dollars to tens of thousands for an esiga area. However, there are no data on actual wildfire damages.

There are no recorded wildfire event s(NODAAr20290 r f o
Based on past occurrences and the Massachusetts Hazard Mitigation Plan 2013, brushfires are of Mediu
frequency, events that occur from once in 5 years to once in 50 years (2% to 20% probability per year).

Probability of Future Occurrences
Based on past occurrences and the Massachusetts Hazard Mitigation Plan 2013, brushfires are of Mediun
frequency, events that occur from once in 5 years to once in 50 years (2% to 20% probability per year).

Wildfire and Climate Change

As the climate warms, drought and warmer temperatures may increase the risk of wildfire as vegetation
dries out and becomes more flammable. Increasing drought and increasing damage to trees from pests ce
also lead to greater fire risk. The 2022 Massacltag@limate Assessment cites anticipated forest health
degradation from increasing wildfire frequency.

EXTREME TEMPERATURES

Extreme temperatures occur when either high temperature or low temperatures relative to average local
temperatures occur. These can occur for brief periods of time and be acute, or they can occur over long
periods of time where thereaslongstretchof excessively hot or cold weather.

Sharorhas four weidefined seasons. The seasons have several defining factors, with temperature one of
the most significant. Extreme temperatures can be definedsagitht are far outside of the normal

seasonal ranges for Massachusetts. The average temperatwiatir (December to February) in
Massachusetits31.8°F The average temperature fsummer (Jarto Augusj) is 71°F. Extreme

temperatures are a towwide hazard.

EXTREME COLD

For extreme cold, temperature is typically measured tisg\yind Chill Temperature Index, which is
provided by the National Weather Service (NWS). The latest version of the index was implemented in
2001 andismeant to show how cold conditions feel on unexposeanskaan lead to frostbiteThe

index is provided ifrigure26below.
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Extreme cold is a dangerous situation thatreaalt in health emergencies for susceptible people, such as
those without shelter, those who are stranded, or those who live in homes that are poorly insulated or
without heat. The elderly and people with disabilities are aftest vulnerabldn Sharon, 18 percent of

the population are over 65 and 9 percent of the population has a disability.

Figure26: Wind Chill Temperature Index and Frostbit Risk
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Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V*6) + 0.4275T(V°1§)
Where, T= Air Temperature (*F) ¥=Wind Speed (mph) Effective 17/01/01
Source: National Weather Service

The Town dbharordoes not collect data for previous occurrences of extremeTdwddest available

local data are for Norfolk County, throuhOA A6 s Nat i onal Centers for En
Storm Events Databagéere are four extreme cold and wind chill events on record from December 2012
to October 2023, which caused zero deaths, injuries or property damage. See the table below for more
information. Extreme cold is considered a tawde hazard forSharon

Table35: Norfolk County Extreme Cold and Wind Chill Occurrenc&313-2023

Date Deaths Injuries Property
Damage ($)
02/03/2007 1 0 0
2/16/2015 0 0 0
2/13/2016 0 0 0
2/14/2016 0 0 0

SourceNOAA, Centerfor EnvironmentéhformationStormEvent®atabase
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Probability of Future Occurrences
Extreme cold events are classified as very high frequency events as defined by the Resilient MA Plar
Extreme temperature events are almost certain to occur multiple times a year.

EXTREME HEAT

A heat wavein Massachusetts is defined as three @renconsecutive days above 90°lRather measure

used for identifying extreme heat events is through a Heat Advisory from the NWS. These advisories are
issed when the heanhdex Figure27) isforecased to exceed 100°For twoor more hours; an excessive

heat advisory is issuedtife forecast preditsthe temperature to rise abovO5°F.

Figure27: Heat Index Chart

NOAA's National Weather Service
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Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

[] Caution [] Extreme Caution B Danger Bl Extreme Danger

Extreme heat poses many health risks. Prolonged exposure to high temperatures can ealgtdheat
illnesses, such as heat cramps, heat exhaustion, heat stroke, and in severe cases, death. Heat exhausti
the most common heaatated illness and if wreated, it may progress to heat stroke. Prolonged heat
exposure can also exacerbate pexisting conditions, including respiratory illnesses, cardiovascular disease,
and mental ilinesses.

Senior adults are at particularly high risk to heat for several reasons. They may not adjust to sudden
changes in temperature as quickly as younger people, they are more likely to have a chronic medical
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condition whose symptoms may be exacerbated by heat, and they are more likely to be taking
prescription medications that affect their ability to control body temperature.

Power failures can occur during heat waves because of increased electricity demand for air conditioning
coupled with aging infrastructure. This occurred in June 2017 in the Town of Belmont, MA where intense he
cause a spike in electricity demand. Withaging infrastructure, the combination of these factors led to
equipment failuréeL oss of el ectricity not only impair a r
medical emergency for those who require electronic medical equipment or frebofoedlinesses from
contaminated food, ingested after loss of refrigeration.

The Town dbharordoes not collect datan excessive heat occurrendd® best available local data are

for Norfolk County, througd OAASds Nati onal Centers for Environn
Database. There have been three days of excessive heat recorded from Decemb€&c06i8r 2023,

which caused zero deaths, injuries or property damage. See the table below fonfooraition.

Extreme heat is considered a tewitle hazard forSharon

Table36: Norfolk County Extreme Heat Occurrences

Date Deaths Injuries Damage ($)
7/1/2018 0 0 0
7/3/2018 0 0 0

8/28/2018 0 0 0

SourceNOAA, Centers for Environmental Information, Storm Events Database

Probability of Future Occurrences
Extreme temperature events are classified as very high frequency events as defined by the Resilient MA
Plan. Extreme temperature events are almost certain to occur multiple times a year.

Extreme Heat and Climate Change

Climate projections include an increase in average temperature and in the number of extreme heat days.
Extreme cold day are projected to decrease in number. The Northeast Climate Adaptation Science Center
(NECASC) projects average temperatures in Mass#ishusl increase by 5 degrees F by reientury

and nearly 7 degrees F by the end of the century.

Extreme Temperatures and Climate Change

Data from the 2022 MA Climate Change Assessment related to changes in tempeiatioeled in an
earlier section of this chapter. Those projections pradigicrease in average temperature and in the
number of extreme heat day$he 2022 Assessment also highlights the following climate impacts for the
Eastern Inland Region (wh&tarons located), related to temperatures:

6 Gamble,J.L.,Hurley,B.J.,SchultzP.A.,JaglomW. S.,Krishnanl\., & Harris,M. (2013). ClimateChangeand Older AmericansState of
the ScienceEnvironmentélealthPerspectived,21(1),15822. http://doi.org/10.1289/ehp.1205223
7 Center for Disease Control and Prevention. Natural Disasters and Severe Weather. https://www.cdc.gov/disasters/extrelmeheat/ol
adultsheat.html

8 WickedLocalBelmond P o Wetagein BelImonAffects2,000C u s t oJureld, 2@ 7.
http://belmont.wickedlocal.com/news/20170612/poweutagein-belmontaffects2000-customers
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1 Warmer temperatures and more frequent heat waves are connected to impaired human health,
increased droughts, reduced agriculture yields, species range shifts, and damaged infrastructure.

1 By 2030, the summer mean temperature could increase by 3.6°F from the historical peried (1950
2013), worsening stress on electric transmission and utility distribution infrastructure.

1 By 2070, there could be 58 fewer days below freezing, increasing the chance of ticks overwintering
and reducing winter recreation opportunities.

1 Increase in vector borne diseases incidence and bacterial infections, including West Nile Virus an
Lyme disease due to more favorable conditions for ticks and mosquitoes.

1 Damage to electric transmission and utility distribution infrastructure associated with heat stress.
1 Damage to rails and loss of rail/ transit service, including track buckling during high heat events.

1 Reduced ability to work, particularly for outdoor workers during extreme heat, as well as commute
delays due to damaged infrastructure.

1 Freshwater ecosystem degradation due to warming waters.

1 Forest health degradation from warming temperatures and increasing pest occurrence
(Commonwealth of Massachusetts, 2022)

SUMMARY OF LOCALLY IDENTIFIED HAZARDS

Below is a table summarizing the hazard areas as identified by the Local Team. More information can be
found on the maps in Appendx

Table37. Sharon Locally Identified Hazards

> Railroad tracks, all areas adjacent t Brush Eire Brush Eires
tracks
3 I-95, grassy areas beside expresswi  Brush Fire Brush Fires

Billings Street, crossing Massapoe Flooding; Massapoag work

Flooding

Brook done
5 Morse Street, sl?:it(gside of Massapc Flooding Flooding
6 Morse Street, at Mountain Street Flooding Flooding
7 Edgehill at Dedham Street Flooding Flooding
8 Saw Mill Road Flooding Flooding
9 Main Street, near Massapoag Broc Flooding Flooding
10 Borderland State Park Brush Fire Brush Fires
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11 Moose Hill Brush Fire Brush Fires

12 South of Essegllzi?]ad, within the flo Brush Eire Brush Eires

13 Cape Club of Sharon Flooding Flooding

14 North of 95 - irrlggggssible by Sharc Brush Eire Brush Eires

15 School Meado;vtrlir;ok at Commerc Flooding Flooding

16 Gas Pipeline Brush Fire Brush Fires

17 8 Robin Rd Flooding

18 Rattle Snake Hill Brush Fire Mor;rfgi?hgtt’ Owncggjgrr]\{atic
20 Lineage Other High ammonia usage

LAND USE AND DEVELOPMENT TRENDS

EXISTING LAND USE

The most recent land use statistics available from the state are from aerial photography done in 2016. Table
36 shows the acreage and percentage of land in 22 categories. The majority of the Town is comprised of
residentiaisingle family at 25.72%. The next largest land use category is Open Land at 21.32%. These
land use categories have changed over time, withatigest land use category in 2005 being Medium
density residential.

The most recent land use statistics available for Massachusetts communities are from aerial image
completed in 2016. Some change has certainly occur@uamorsince then, but this data provides the most
detailed citywide description of land use available. Land use is shown on Map 2 in ApBehdide 43

shows the acreage and percentage of land uses in 26 categdhiedargest land use category is Open

Land at 35.55%. The next largest land use category is residaimigle family at 30.37%Commercial

land makes uf.73 %, or271 acres andl4.43% of the Town is land used foax Exemppurposes.

Table38. Town of Sharon, MA 2016 Land Use

Land Use Type Acres Percent
Unknown (0) 11 0.07
Open Land (2) 5,547 35.55
Commercial (3) 271 1.73
Industrial (4) 140 0.9
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Forest (6) 24 0.15

Agriculture (7) 145 0.93
Recreation (8) 469 3.00
Tax Exempt (9) 2,252 14.43

Mixed use, primarily residential (1 47 0.3
Residentiad single family (11) 4,739 30.37
Residentiad multifamily (12) 300 1.92
Mixed use, pgg;arlly commercial 1 0.00
Rightof-way (55) 1,254 8.03

Water (88) 408 2.61

CHANGES IN POPULATION PATTERNS AND LAND USE

Different hazard types have different impacts on changes in population patterns as well as land use and
development. The town of Sharon has experienced a significant increase in the elderly population since tr
last plan.

Table39. Impacts from Population and Land Use

Hazards Changes in Population Patterns Changes in Land Use and Developmen

Existing codes and regulations in the SF

Vee Towips @ @30 3 will help to keep flood impacts low.

increased from 13.9% in 2010 to 18% in
2020. Withinthe same timeframe, the
number of people with disabilities
increased from 7.8% to 9%.

Flooding from
precipitation New development areas may produce
additional flooding due to the addition of
impervious surfaces.
The Townds el derly
increased from 13.9% in 2010 to 18% in
Drought 2020. Within the same timeframe, the
number of people with disabilities
increased from 7.8% to 9%.
The Townds elderly
increased from 13.9% in 2010 to 18% in

All new developments will create more
demand for limited water resources.

All new developments will exacerbate thi

Extreme DL : heat island effect if the development
Temperature 2320 B e same tl_mefr_a_tr_ne, iz includes tree removal and adding black
ULEET 6f pesple v elslliizs surfaces such as asphalt and roofs
increased from 7.8% to 9%. P '
The Townds el derly
increased from 13.9% in 2010 to 18% in Development in or adjacent to a forested
Wildfires 2020. Within the same timeframe, the or brushland area can lead to a higher rit

number of people with disabilities of wildfire.
increased from 7.8% to 9%.
The Townds el derly
increased from 13.9% in 2010 to 18% in
2020. Within the same timeframe, the
number of people with disabilities
increased from 7.8% to 9%.
SevereWinter The Townds el derly Shoul dndt be i mpac
Storms increased from 13.9% in 2010 to 18% in use and development.

Hurricanes and
Tropical Storms

Shoul dndt be i mpac
use and development.
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2020. Within the same timeframe, the
number of people with disabilities
increased from 7.8% to 9%.
The Townds el derly
increased from 13.9% in 2010 to 18% in
Wind 2020. Within the same timeframe, the
number of people with disabilities
increased from 7.8% to 9%.

Earthquakes  Not considered Not considered.

Shoul dndt be i mpac
use and development.

NATURAI.CULTURAL, ANBISTORIRESOURCE AREAS

Amongits natural resourceSharon possesses over 8,000 acres of forest land, which makes up over 53%
of the entire town. The tovmas23 certified vernal pools, and provides habitat for three ofghe at e 0 s
threatened and endangered species (the Eastern
Salamandey. Sharorhas twoNational Historic Registersites Cob b 6s Tavern and Ame
Borderland State ParkJhe town also has many scenic stigleish are regulated by a Scenic Roads

bylaw and includeBay Road, Bullard f&tet, Cedar Street, Deborah Sampson Street, East Foxboro Street,
Everett Street, Gunhouse Street, Mann's Hill Road, Maskwonicut Street, Mohawk Street, Moose Hill
Parkway, Mountain Street, Pine Grove Avenue, Richards Avenue, Upland Road, Wolomoloppag Street
Billings Street, Canton Street, East Street, Edge Hill Road, Furnace Street, Lakeview Street, Mansfield
Street, Massapoag Avenue, Mont Fern Avenue, Moose Hill Street, Morse Street, Old Post Road, Pine
Street, South Walpole Street, and Walpole Street.

DEVELOPMENT TRENDS

Under current zoning, the Towrsbirorhaslimitedland available for potentiatlevelopment, and it is
important to the Town that additional housing is of a hidéesity and is clustered around preserved
open spaceDevelopment trends throughout the metropolitan region are trackgiiésBuildddA P Cd s
Development Database, which provides an inventory of new development over the last decade. The
database tracks both completed developments and those currently under congttsctiba. MAPC met
with the local team to identify new development sites.database includd® newdevdopmentsn

Sharon from 208 to 2023. Most ofthese are residential developme(ifable 37).

Table40. Summary of Sharon Developments 202823

ID Development Name Development Type Status
B Sharon Gallery Mixed use Completed
F Landmark Pointe Residential Pending
M Sharon Park South Warehouse Pending
N Sharon Residencg®R) Residential Completed
P Diamond Residences Residential Completed
Q Birch Hill Realty Trust Residential Pending
O Spring Valley Country Club Residential Pending
S 260-280 Edge Hill Road Residential Pending
§ TOWN OF SHARON HAZARD MITIGATION PQ2BUPDATE
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U ANR Lot Residential Pending
Vv Audubon Preserve Residential Pending
T 1200 General Edward Highway Maruugg;"(;rowmg Pending
R 299 North Main Street Residential Pending

POTENTIAL FUTURE DEVELOPMENT IN HAZARD AREAS

MAPC consulted with the Local Hazard Mitigation Planning Team to determine areas that may be
devel oped in the future, based on the Townds <co
projects. These areas are listed below with their hazard nislksenl in Table 38. This information is

provided so that planners can ensure that development proposals comply with floodplain zoning and that
careful attention is paid to drainage issues. All of the development sites are within an area of low
incidencedr landslides.

As shown in Table 38 below, the new devel opment
to natural hazards. Many development projects are pending; a few completed projects have minimal
hazard risks. The development that happened intbedl@p | ai n was regul ated thr
Overlay Districto).
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ID

Name
B Sharon
Gallery
E Landmark
Pointe
M Sharon Park
South
Sharon
N
(40R)
p Diamond
Residences
Q Birch Hill
Realty Trust
o) Spring Valley
Country Club
MAPC

Development

Status

Completed

Pending

Pending

Residences Completed

TOWN OF SHARON HAZARD MITIGATION PQ28NUPDATE
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Completed

Pending

Table41: Future Development Sites in Hazard Areas

FEMA Flood
Zone

2.15% in A: 1%
Annual Chance o
Flooding, no BFE
1.13% in X: 0.2%
Annual Chance o
Flooding
1.67% in AE: 1%
Annual Chance o
Flooding, with BF
,and 4.11% in
AE: Regulatory
Floodway , and
33.96% in X:
0.2% Annual
Chance of
Flooding
5.46% in AE: 1%
Annual Chance o
Flooding, with BF
0.03% in X: 0.2%
Annual Chance o
Flooding
1.9% in X: 0.2%
Annual Chance o
Flooding
5.21% in AE: 1%

Annual Chance a Local flood
Pending Flooding, with BF hazard area

,and 14.98% in
X: 0.2% Annual

Local Flood
Hazard
Area

NA

NA

NA

NA

NA

NA

13

Landslides

Low

incidence

Low
incidence

Low
incidence

Low
incidence

Low
incidence

Low
incidence

Low
incidence

Fire

NA

NA

NA

NA

NA

NA

NA

Average
Annual
Snowfall
(inch)
36.1-48.0

36.1-48.0

36.1-48.0

36.1-48.0

36.1-48.0

36.1-48.0

36.1-48.0
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100-year

Wind Speed

(MpH)

100

100

100

100

100

100

100

Hotspots

NA

NA

NA

NA

NA

NA

NA



MAPC

260-280
Edge Hill
Road

ANR Lots

Audubon
Preserve

1200
General
Edward
Highway

299 North
Main Street
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Pending

Pending

Pending

Pending

Pending

Chance of
Flooding
1.66% in Area
with no DFIRM
Paper FIRMs in
Effect

39.15% in A: 1%
Annual Chance @
Flooding, no BFE

NA

NA

NA

NA

NA

Low
incidence

Low
incidence

Low
incidence

Low
incidence

Low
incidence

NA

NA

Local
fire
hazard
area 11

NA

NA

36.1-48.0

36.1-48.0

36.1-48.0

36.1-48.0

36.1-48.0
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100

100

100

100

100

NA

NA

NA

NA

NA



CRITICAL FACILITIES & INFRASTRUCTURE IN HAZARD AREAS

Critical facilities and infrastructure include facilities that are important for disaster response and evacuatior
(such as emergency operations centers, fire stations, water pump stations, etc.) and facilities where additior
assistance might be neededidg an emergency (such as nursing homes, elderly housing, day care centers,
etc.). Tie purpose of mapping the natural hazards and critical infrastructure is to present an overview of
hazards in the community, how they relate to critical infrastructure, and to better understand which facilitie
may be vulnerable to particular natural hazard$iere arel01 facilities identified irSharon These are

listed in Table9 and are shown on the maps in Apperlix

Explanation of Columns in Tabl89

1 Column 1: ID #he first column in Tald# is an ID number which appears on thesithat are part of this
plan.See Appendix B.

1 Column 2: Nam&he second column is the name of the site. If no name appears in this column, this ir
was not provided to MAPC by the community.

1 Column 3: Typé&he third column indicates what type of site it is.

1 Column 4: Landslide Ri$le fourth column indicates the degridamdslide risk for that sitdhs information
came from NESEThe landslide information shows areas with either a low susceptibility or a moderat:
susceptibility to landslides based on miag of geological formation3his mapping is highly general in
nature. For more information on how landslide susceptibility was mapped, refer to
http://pubs.usgs.gov/pp/pl1183/ppl1183.html

1 Column5: FEMAFloodZdgnee f i fth col umn addresses the ri
that the site is not within any of the mapped risk zones on the Flood Insurance Rate Maps (FIRM me
there is an entry in this column, it indicates the type of flouel z

1 Columr: Locallyldentified Area of Floodifitnesixthcolumnndicateghe risk of floodingn local hazard
areas A ONoO6 entry in this col umn meflobodhazarchzanedf t
there is an entry in this column, it indicatebta hazard area

1 Column 7Brush Fire Are@he seventh column indicates the risk of brush fire in local hazarddareasN o
entry in this column means that the site is not within any of the nmapgiedire hazard zoneH.there is an
entry in this column, it indicateslduwal hazard area

1 Colum8: Average Annual Snowfalteas designated "low" receive an annual average of 36.1 to 48.0
inches of snow. Areas designated "high" receive an annual average of 48.1 to 72 inches of snow, a:
on Map 6 in Appendix B.
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F*

Co~NOUA W N Y

18

19
20
21

22

23
24

25

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

MAPC

Name

Department of Public Works
Police Department

Emergency Operations Center

Fire Department
Town Hall
Foremost at Sharon
Cottage Street School
Sharon High School
East Elementary School
Sharon Junior High School
Sharon Heights Elementary Schoo
Sharon Vetenary Clinic
CVS Pharmacy
Sharon Commuter Rail Station
Beth Israel Deaconess Health Care
Well #4

Well #2

Well #3

Well #5
Moose Hill Water Storage Tank
Well #7

Well #6

Upland Road Water Storage Tank
Hampton Road Water Storage Tank

Massapoag Avenue Tank

Shaws Supermarket
Sharon Community Center
Water Department Building
First Congressional Church
Saint John's Episcopal Church
Unitarian Church of Sharon
Our Lady of Sorrows
Hope Church
First Baptist Church
Temple Sinai of Sharon
Temple Israel
VFW Sharon Post
Stony Brook Court
Salvation Army Hillcrest Lodge
Mann's Pond Dam
Sharon High School Sewer Pump Ste

Table42: Critical Facilities and Relationship to Hazard Areas

Type

Municipal
Police Station
Emergency Operations
Center
Fire Station
Municipal
Nursing Home
School
School
School
School
School
School
Pharmacy
Transportation Facility
Medical Facility
Well

Well

Well

Well
Water Storage Tank
Well

Well

Water Storage Tank
Water Storage Tank

Water Storage Tank and

Radio Repeater Site
Grocery Store
Municipal
Municipal
Church
Church
Church
Church
Church
Church
Church
Church
Place of Assembly
Elder Housing
Shelter
Dam
Dam
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Landslide Risk

Low incidence
Low incidence

Low incidence

Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence

Low incidence

Low incidence

Low incidence
Low incidence
Low incidence

Low incidence

Low incidence
Low incidence

Low incidence

Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
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FEMA Flood Zone

No
No

No

No
No
No
No
No
No
No
No
No
No
No
No
No
A: 1% Annual Chance o
Flooding; no BFE
A: 1% Annual Chance o
Flooding; no BFE
No
No
No

X: 0.2% Annual Chance «

Flooding
No
No

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No

AE: Regulatory Floodwa

No

Locally-Identified Area of
Flooding
No
No

No

No
No
No
No
No
No
No
No
No
No
No
No
No

No

No

No
No
No

No

No
No

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Brush Fire Area

No
No

No

No
No
No
No
No
No
No
No
No
No
No
No
No

Moose Hill

Moose Hill

No
Moose Hill
No

No

No
No

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Average Annual Snow
Fall
G 36.1-48.0
G 36.1-48.0

G 36.1-48.0

G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0

G 36.1-48.0

G 36.1-48.0

G 36.1-48.0
G 36.1-48.0
G 36.1-48.0

G 36.1-48.0

G 36.1-48.0
G 36.1-48.0

G 36.1-48.0

G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0



42
43
44

45
46
47

48
49
50
51
52
53
54
55
56
57
58
59
60
61

62

63
64
65
66
67
68

69

70
71
72
73
74

75

76

77

78

79

80

MAPC

Maclntosh Farms Sewer Pump Stati
Hammershop Pond Dam
Beaver Brook Dam
Barney and Carey Lumber Compan

Dam
Carworks Pond Dam

Sharon Fish and Game Club Dam

The Sharon Cooperative School, In
Jake's Place
Islamic Academy of New England
Jewish Special Education Colabborat
League School of Boston
Bird's Nest PreSchool
Chabad Center
Chabad Center
Hertz Nursery School
Creative Beginnings
Striar Hebrew Academy
Kindercare Learning Center
Sharon Housing Authority
Pressure Reducer Station

Canton Street Bridge (RR)

Congregation Adath Sharon
Etz Chaim
Young Israel Temple
U.S. Post Office
Gavin's Pond Road Sewer Pump Sta
American Legion Hall
Rockland Recovery Behavioral Heal
Clinic
First Church of Christian Science
Victory Church
Sharon Library
New England Telephone
Sharon Country Club

Cape Club of Sharon
South Main Street Bridge Over RR
Maskwonicut Street Bridge Over RFf

Wolomolopoag Street Bridge Over R

South Walpole Street Over and Unde
I-95

BAPS Shri Swaminarayan Mandir

Sewer Pump Station
Dam
Dam

Dam
Dam
Dam

Child Care
Child Care
School & Mosque
School
School
Child Care
School
Child Care
Child Care
Child Care
Child Care
Child Care
Elder Housing
Pressure Reducer Static

Bridge

Place of Worship
Place of Assembly
Church
Post Office
Sewer Pump Station
Place of Assembly
Mental Health Rehab
Facility
Church
Church
Municipal
Communication Tower
Hazardous Material Site

Hazardous Material Site
Bridge
Bridge
Bridge

Bridge and Underpass

Place of Assembly
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Low incidence
Low incidence
Low incidence

Low incidence
Low incidence
Low incidence

Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence

Low incidence

Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence

Low incidence

Low incidence
Low incidence
Low incidence
Low incidence
Low incidence

Low incidence
Low incidence
Low incidence
Low incidence
Low incidence

Low incidence
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No
AE: Regulatory Floodwa
AE: Regulatory Floodwa
A: 1% Annual Chance o

Flooding; no BFE

No

X: 0.2% Annual Chance (
Flooding

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No
No
No
No
No
No

No

No
No
No
No
No
X: 0.2% Annual Chance ¢
Flooding

No
No
No
No

No

No
No
No

No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No

No

No
No
No
No
No

Cape Club of Sharon
No
No
No

No

School Meadow Brook a
Commercial Street

No
No
No

No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
Railroad tracks, all areas
adjacent to tracks
No
No
No
No
No
No

No

No
No
No
No
No

No

Railroad tracks, all areas
adjacent to tracks
Railroad tracks, all areas
adjacent to tracks
Railroad tracks, all areas
adjacent to tracks
I-95, grassy areas beside
expressway

No

G 36.1-48.0
G 36.1-48.0
G 36.1-48.0

G 36.1-48.0
G 36.1-48.0
G 36.1-48.0

G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0

G 36.1-48.0

G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0

G 36.1-48.0

G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0

G 36.1-48.0

G 36.1-48.0

G 36.1-48.0

G 36.1-48.0

G 36.1-48.0

G 36.1-48.0



81

82

83
84
85

86

87

88

89

90
91
92
93
94
95
96
97
98
99

100

101

MAPC

CareOne at Sharon

The Bilingual Montessori School o
Sharon
Everwood Day Camp
Gas Pipeline
The Saphire Estate

South Main Street Bridge Ove®3
High Plain Street Bridge Ove85
Route 1 Bridges Oveidb

Depot Street Bridge Over RR

New library
Radio Repeater Site 1
Gavins Pond Dam
Drinking water pumping station
Gatehouse for Massapoag pond outl
Temple Kol Tikvah
Best Western Hotel
Chinese Church of MetroSouth Bosi
Econo Lodge
Ahamdiyya Muslim Community Cent

Lineage

Radio Repeater Site 2

Assisted Living

Child Care

Day Camp
Gas Pipeline
Place of Assembly

Bridge
Bridge
Bridge

Bridge

Library
Raio Repeater
Dam
water pump

Place of Worship

Place of Worship

Freezer Storage, possibl

hazardous amounts of
ammonia
Radio Repeater +
Massapoag Ave
Watertank
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Low incidence

Low incidence

Low incidence
Low incidence
Low incidence

Low incidence
Low incidence
Low incidence

Low incidence

Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence
Low incidence

Low incidence

Low incidence

93 of 188

AE: 1% Annual Chance ¢
Flooding; with BFE

No

No
No
No

No
No
No

No

No
No
No
No
No
No
No
No
No
No

A: 1% Annual Chance o0 School Meadow Brook a

Flooding; no BFE

No

No

No

No
No
No

No
No
No

No

No
No
No
Cape Club of Sharon
No
No
No
No
No
No

Commercial Street

No

No

No

No
Gas Pipeline
No
I-95, grassy areas beside
expressway
I-95, grassy areas beside
expressway
I-95, grassy areas beside
expressway
Railroad tracks, all areas
adjacent to tracks
No
Moose Hill
No
No
No
No
No
No
No
No

No

No

G 36.1-48.0

G 36.1-48.0

G 36.1-48.0
G 36.1-48.0
G 36.1-48.0

G 36.1-48.0

G 36.1-48.0

G 36.1-48.0

G 36.1-48.0

G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0
G 36.1-48.0

G 36.1-48.0

G 36.1-48.0



VULNERABILITY ASSESSMENT

The purpose of the vulnerability assessment is to estimate the extent of potential damages from nature
hazards ofvarying types and intensitied vulnerability assessment and estimation of damages was
performed for hurricaes, earthquakes, and floodinghe methodology used for hurricarfexding,and
earthqu&kes was the HAZUS softwafee methodology for flooding was developed specifically to address

the issue in many of the communities where flooding was not solely related to location withitas floodp

Introduction to HAZUS

HAZUSMH (multiplehazards) is a computer program developed by FEMA to estimate losses due to a
variety of natural hazards. The following overview of HAKIBSs taken from the FEMA websker

more information on the HAZWIS software, go to
http://www.fema.gov/plan/prevent/hazus/index.shtm

OFEMAGs Hazus Program provides standardized t oc
tsunamis, and hurricanes. Hazus models combine expertise from many disciplines to create actionab
information that increases community resilitamus software is distributed as eb@$8d desktop application

with a growing collection of simplified epeurce tools. Risk assessment resources from the Hazus program a
always freely available and transparently developed. The Hazus Prograra ggend by FE MAOG ¢
Hazards Risk Assessment Program (NHRAP), within

There are three modules included with the HAMMd Software: hurricane, flooding, and earthquakes.

There are also three levels at which H&EAH can be rur.evel 1 uses national baseline data and is the
guickest way to begithe risk assessment procéls.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 dathile the databases include a wealth of information on the Town of
Sharonit does not cajure all relevant informatioim fact, the HAZUS training manual notes that the
defaultdatai s O0subject to a great deal of uncertainty

However, for the purposes of thian, the analysis is useflihis plan is attempting to generally indicate
the possible extent of damages due to certain types of natural disasters and to allow for a comparison
between different types of distersTherefore, this analysis should be considered to be a starting point
for understanding potential damages from the hazards.

ESTIMATED DAMAGES FROM HURRICANES

The HAZUS software was used to model potential damages to the community froyear Ed@ 500

year hurricaneevent; storms that are 1% afd2% likely to happen in a given year, and roughly
equivalent to a Categy 2 and Category 4 hurricandhe damages caused by these hypothetical storms
were modeled as if the storm track passed directly througtowrg bringing the strongest winds and
greatest damage potential.

Though there are no recorded instances lofirricane equivalent to a 58gear storm passing through
Massachusetts, this model was included in order
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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.

Table43: Estimated Damages from Hurricanes

Category 2  Category 4
Building Characteristics

Estimated total number of buildings 6,581

Estimated total building replacement value $3,718,930,000
Building Damages

# of buildings sustaining minor damage 558 1,596

# of buildings sustaining moderate damage 36 311

# of buildings sustaining severe damage 0 23

# of buildings destroyed 0 38
Population Needs

# of households displaced 0 4

# of people seeking public shelter 0 0

Debris

Building debris generated (tons) 3,950 12,297

Tree debris generated (tons) 1,319 2,900

# of truckloads to clear building debris 63 285

Value of Damages
Total property damage (buildings and content)  $38,356,530 $135,158,280
Total losses due to business interruption $1,997,700 $10,402,590
Total value of damages $40,354,230 $145,560,870

ESTIMATED DAMAGES FROM EARTHQUAKES

The HAZUS earthquake module allows users to define an earthquake magnitude and model the potential
damages caused by that earthquake as if its epicenter had been at the geographic center of the study
area. For the purposes of this plamp earthquakes were selectadagnitude 5.0 and a magnitude 7.0.
Historically, major earthquakes are rare in New England, though a magnitude 5 event occurred in 1963.

Table44: Estimated Damages from Earthquakes

Magnitude 5.0 Magnitude 7.0
Building Characteristics

Estimated total number of buildings 6,581

Estimated total building replacement value $3,719,000,000
Building Damages

# of buildings sustaining slight damage 1,980 164

# of buildings sustaining moderate damage 987 1,263

# of buildings sustaining extensive damage 220 1,928
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# of buildings completely damaged 48

Population Needs

# of households displaced 87
# of people seeking public shelter 38
Debris
Building debris generated (tons) 48,000
# of truckloads to clear debris (@ 25 tons/truck) 1,920
Value of Damages

Total property damage $387,868,400
Total losses due to business interruption $49,892,800
Total Damage $437,760,000

3,216

3,412
1,490

520,000
20,800

$3,188,491,800
$387,075,600
$3,575,570,000

"
MAPC
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ESTIMATED DAMAGES FROM FLOODING

The HAZU8oodingmodule allows users model fiwential damages caused byl®0-year flood event
and a 500-year flood event.

Table45: Estimated Damages from Flooding

100 Year Flood 500 Year Flood
Building Characteristics
Estimated total number of buildings 6,581
Estimated total building replacement value $3,719,000,000

Building Damages

# of buildings sustaining Damage LevdlQl 4 1

# of buildings sustaining Damage Levei2ll 1 2

# of buildings sustaining Damage Level3l 0 0

# of buildings sustaining Damage Level4l 0 0

# of buildings sustaining Damage Level3l 0 0

# of buildings sustaining Damage Level >50 0 0
Population Needs

# of households displaced 91 118

# of people seeking public shelter 26 33

Debris

Building debris generated (tons) 49 64

# of truckloads to clear building debr(&5 ton trucks) 2 3
Value of Damages

Total property damage (buildings and content) $8,010,000 $8,480,000

Total losses due to business interruption $8,120,000 $7,400,000

Total value of damages $16,130,000  $15,880,000
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SECTION 5:

HAZARD MITIGATION GOALS

TheSharorLocal Hazard Mitigation Planning Team reviewed and discussed the goals frorbGthe 20
Hazard Mitigation Plan for the Town$iaronAll of the goals are considered critical for the Town and
they are not listed in order of importance.

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

GOAL 2: Identify and seek funding for measures to mitigate or eliminate each known
significant flood hazard area.

GOAL 3: Integrate hazard mitigation planning as an integral factor in all relevant
municipal departments, committees and boards.

GOAL 4: Prevent and reduce the damage to public infrastructure resulting from all
hazards.

GOAL 5: Encourage the business community, major institutions-prafiteoto work
with the Town to develop, review and implement the hazard mitigation plan.

GOAL6:  Work with surrounding communities, state, regional and federal agencies to
ensure regional cooperation and solutions for hazards affecting multiple
communities.

GOAL 7  Ensure that future development meets federal, state and local standards for
preventing and reducing the impacts of natural hazards.

GOAL 8: Take maximum advantage of resources from FEMA and MEMA to educate
Town staff and the public about hazard mitigation.

GOAL 9: Consider the potential impacts of future climate change and incorporate
climate sustainability and resiliency in hazard mitigation planning.

GOAL 10: Partner and work with traditionally underrepresented communities and climate
vulnerable populations to reduce disproportionately experienced hazards.
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SECTION 6:

EXISTING MITIGATION M EASURES

The existing protections in the TowSlwdrorare a combination of zoning, land use, and environmental
regulations, infrastructure maintenaaoel drainage infrastructe improvement projectsfrastructure
maintenance generally addresses localized drainage clogging problems, while large scale capacity
problems may require pipe replacementmrart elevation modificatioiEhese more expensive projects
are subject to the capital budget process and lack of funding is one of the biggest obstaclesetiorompl
of some of these.

The Town's existing mitigation measures are listed by hazard type here and are summarized in Table 14.

EXISTING TOWWIDE MITIGATION FOR FLOBBLATED HAZARDS

Sharoremploys a number of practices to help minimize potential flooding and impacts from flooding, and
to maintain exdting drainage infrastructurgéxisting towswide mitigation measures include the following:

1. Participation in the National Flood Insurance Program @&hyorparticipates in the NFIP wiBB
policies in force as dflay 1st 2023. FEMA maintains a database on flandurance policies and
claims.

The following information is provided for the TowSlwdron

Flood insurance policies in forivtay 1st 2023) 38
Coverage amount of flood insurance policies $12,650,900
Total losses (all losses submitted regardless of the status 36
Substantial Damage Claims Since 1978 1
Total paymentsdtal amount paid on losses) $ 94,972.70

The Town complies with the NFIP by enforcing floodplain regulations, maintatioidateploodplain
maps, and providing information to property owners and builders regarding floodplains and building
requirementdntermsof floodplain regulations, the building inspedsan charge of determining the

base flood elevation in the absence of designation on FEMA FIRMs, after seeking and obtaining the
recommendation of the Town Engineer. In addition, the Zoning Board of Appeals is responsible for
granting aspecial permiin thefloodplain overlay districiThe most recent FEMA map update reflects
the latest Flood Insurance Rate Map (FIRM) data with an effective study date of June 21, 2023, and
publication date of July 2, 2023.

Since 1978 there have been 1 claim paid for substantial damage in Sharon (see table above). The
Town implements the Substantial Improvements/Substantial Damages provisions of the floodplain
management regulations as required per the NFIP (CFR Titletég%trough 65) and
Massachusetts State Building Code (780CMR). The Town will also cowmittirgitee Flood Hazard
Management Program staff to assure that proper practices are followed and that-digpaster plan

will be in place to implement all i&iantial Improvements/Substantial Damages provisions.
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2. Street sweeping The Town of Sharon owns one street sweeper and each street in town is swept two
to three times per year. Other downtown areas such as main business district can be swept more
frequently as needed from May throu§kegember Poor draining streets can also be swept as
needed following rainstorms.

3. Catch basin cleaniryThe Town of Sharon contracts to have catch basin cleanlntywimwarly,
with roughlyon¢ hi rd of the 5,200 catch basins in towr
clean 1,600 catch basins per year.

4. Roadway treatmen® TheTown uses a mixture of one part sand to ong palt for deicing purposes
thatminimizethe amount of sand that enters catch basins and streani®wirhalso uses a special
low sodium mix near town wells to minimize the impact of sodium in Town drinking water wells.

5. Zoningregulaton® Thelownds zoning regulations include a
Regulations, which contain a number of requirementgithrasa flood hazard mitigatio®ome of
these provisions also relate to other hazards. The zonilagviaiso includes provisions for Flood
Hazard Areas, Ground Water Protection Districts, Site Plan AppaodaDpen Space Requirements.
The town also has a Wetlands Protection regulation.

6. Public educatiod The Town provides public educatiorstammwater through the NPDES Phase I
program

EXISTING DAM FAILURE MITIGATION MEASURES

7. The Comprehensive Emergency Managemend Plasn CEMP addresses dam saf€he Town is in
the process of updating the CEMP.

8. Permits required for construct8tate law requires a permit for the construction of any dam.

9. DCRDam Safety Regulatlons’ﬁ All dams are subject to tlizepartmenbf Conservation and
Recreationds dam safety regulations.

10. TownDam at Massapoag Bro@kExisting dam in place with associated culverts and drainage pipes.

EXISTING TOWWIDE MITIGATION FOR WHRELATED HAZARDS

11. Annual tree trimming TheDepartmenbf Public Works has an effective traenualtrimming program
in public areas and along RiglutsWays.

12. Utility maintenancé Eversource, the energy provider for Sharon, does annual tree maintenance and
trimming on trees that interfere with its utility lines.

EXISTING TOWWIDE MITIGATION FOR WINTRIR.ATED HAZARDS

13. Standard plowing operatiorés The Departmerdf Public Works provides standard snow plowing
operations, including salting and sanding, but with a restricted salt policy.

14.Overnight parking bad In effect from November 1 tépril 1 during snowstorms.
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15.Snow and Ice Dispodllaw 6 TheTowrd s  bsyatesthatno person shall put any snow or ice in any
public place or upon any part of a public street or sidewalk.

16. Sufficient snow storag@ The Town igtilizing decentralized snow storaige environmental reasons.

EXISTING TOWWIDE MITBATION FOR FIRRELATED HAZARDS

17.Controlled open burninyTown bylaws allow controlled open burning from January until May, in
accordance with state regulations, but a permit is required from the Fire Chief for each day of
intended burning.

18. Subdivision and site plan reviédal he FirdDepartment reviews all subdivision and site plans for
compliance with site access, water supply needs, and all other applicable regulations.

19.Fire Tower on Moose HillThe State operates an active fire tower on Moose Hill.

20.Public educatiodTheTfown pr ovi des public education and no

21.Fire trailsd The Town maintains some fire trails in wooded areas for firetrucks.

EXISTING TOWWIDE MITIGATION FOR EARTHQUAKE HAZARDS

22.Massachusetts State Building Codde State Building Code contains a section on designing for
earthquake loads (780 CMR 1612.8.ect i on 1612. 1 states that the
minimize the hazard to life to occupants of all buildings andbuitaing structures, to increase the
expected performance of higher occupancy structures as compared to ordinary steuctuces,
improve the capability of essential facilities to funaianr i ng and af tThissedion ear t
goes on totate that due to the complexity of seismic design, the criteria presented are the minimum
considered to be o0prudent and economically j uct
states that absolute safety and prevention of damage, even gaghquake event with a reasonable
probability of occurrence, cannot be achieved economically for most buildings.

23. Seismic Hazard Exposure Grooection 1612.2.5 sets up seismic hazard exposure groups and
assigns all buildings to one of these grageording to Table 1612.2.%5roup Il includes buildings
which have a substantial public hazard due to occupancy or use and Group Il are those buildings
having essential facilities which are required for-pasthquake recovery, including fire, rescue and
police stations, emergen@oms, powegenerating facilities, and communications facilities. The town
does have amvacuation plan as specified in its Comprehensive Emergency Management Plan (CEMP)

24. Maximum slope requiremedt$he subdivision regulations have maximum slope requirements for new
roads.

25.Earth Removal BylatwThe Town of Sharon has an Earth Removal Byd@wequires residents to
obtain a permit before removing any earth.

EXISTING MUL-HAZARD MITIGATION MEASURES

26.There are several mitigation measures ittigact more than one hazarthese include the
ComprehensiEmergency Management Bl#re Massachusetts State Building Caxale
participation in docal Emergency Planning Committee.

TOWN OF SHARON HAZARD MITIGATION PO2NUPDATE
MAPC EXISTING MITIGATION MEASURES 101 of 188



27.Comprehensive Emergency Management Plan (GEEM&) community in Massachusetts is required
to have a Comprehensive Emergency Management Plan. These plans address mitigation, preparedne:
response and recovery from a variety of al and marmade emergencie$hese plans contain
important information regarding flooding, dam failures and winter storms. Therefore, the CEMP is a
mitigation measure that is relevant to many of the hazards discussed in this plan.

28.Local Emergency Magement Planning Committee (DEPe LEPC consists of representatives from
Public Works, Water and Sewer, Fire, Police, Health, School Transportation, Board of Selectmen,
Emergency Management, and local businesses.

29. Citizen Emergency Response Team (GHR@& fown has a CE®Rat provides training, supplies, and
public education to neighborhoods.

30. Multidepartmentreview ofdevelopment® Multiple departments, such as Planning, ZoninghHeal
Public Works, Fire, and Policeview all subdivision and site plans prior to approval.

31.Enforcement of the State Building Cddéhe Massachusetts State Building Code contains many
detailed regulations regarding wind loads, earthquake resistant design;gtoofing and snow
loads.
32.Public educatiod Emergencpreparedness public education is available onTfinevn 6 s websi t e

33.Revere 9110 The town has a reverse 911 system and names can be added to the database via the
Townds website.

34.Backup generato® The Police and Fire Stations have backup genera® some of the water
pumping stations in the community.

COMPILATION OF EXISTING MITIGATION

The following table summarizes the many existing natural hazard mitigation sieasay in place in
SharonBecause of the number of entities, public and private, involved in natural hazard mitigation, it is
likely that this list is a starting point for a more compréhens/entory of all measurd¥ease note that

the numbers shown in parentheses correspond to the Hazard Areas of Concern included on the maps in
AppendixB.

Table46: Existing Natural Hazard Mitigation Measures in Sharon

Hazard Mitigation Measure Changes since 2018 Plan

1. Participation in the National Flood Insura
Program

2. Annual catch basin cleaning and annual
street sweeping

3. Drainage system maintenance is perforn
as needed, and under a general
maintenance permit issued by the Nature
Resources Commission

4. Flood Plain Conservancy District

5. Wetlands Protection Byaw

Flood
Related

Updated in 2021 that no structures are allowec
within 100ftof previously undeveloped lots
Administrative review up to 5,000 sqft which
doesndt require publii
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Hazard Mitigation Measure Changes since 2018 Plan

Since 2023 update, 1 inch of infiltration is
required, and Lovimpact DevelopmefitID)s
added
Revised the whole section in 2014. It got LID
requirements and modern stormwater requiren
7. Stormwater Requirementsubdivision in Section 344L.5 of the Bylaw.
regulations andite plan review Based on the stomater bylaw update in 2023,
all development review goes through the
conservation commission.
8. Open Space Residential Developments Added in 2022. They had the first development
allowed case that went through this zoning recently.
Rattlesnake Hill (350 Acres, 2019)
State DCR involved priority habitat linked to
Audobon
By Neponset River Water Association. Educatis
the high schools and public education through
bills.
Completeddam Emergency Action PléaaPand
Inspection Reports. Details are included under
Damhazard section.
- Gavins Pond Daif2023)
- Hammershop Pond Dam Phase | Inspe
(2017)
- Hammershop Pond Dam EAP (2023)
- Lake Massapoag Dam Phase | Inspecti
(2014)
Dams - Lake Massapoag Dam EAP (2023)
- Manns Pond Phase | Inspection (2018)
- Mass Pond Dam EAP (2020)

9. Protected open space and proactive lanc
preservation programs

10. Publiceducation on stormwater through tt
NPDES Phase Il program

11. DCR Dam Safety Regulations

12. Construction permits requir€dmprehensiv
Emergency

13. Dam at Massapoag Brook near Billings
Streetd the Town spent about $300,000 i
2010 to repair problems to the dam and i
is currently considered to be in good
condition

) 14. Annual tree trimming program by
Wind Department of Public Works

Related 15 Tree maintenance by Eversource

Magnesium Chloride has been used in some
_ 16. Snow removal operations, restricted salt sensitive areas because sodium could pollute

Winter water. Near well #4 and train stations.
Related 17. Overnight parking ban November to April

18. Snow and Ice Disposal Bylaw

19. Open burning permits required

20. Fire Department reviews all development

plans

Town is planning to get a communication persc
and the fire department is waiting to retrieve so
media.

1. Fire Department provides public educatio

FireRelatec its website

1. Fire Tower on Moose Hill

Water bans during drought season (Magpt),

1. Public education during drought watches They do education through water bills
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Hazard Mitigation Measure Changes since 2018 Plan

Currently minimally maintained and some of th

2. Fire trails in wooded areas are the State DCR land

A) Maximum slopes for subdivision roads

Earthquake B) Earth Removal Bylaw
Related C) Shelters and backup facilities available The new high schasladded as a shelter place

D) Evacuation plan in CEMP

A) Multidepartment review of developments

B) Comprehensive Emergency Managemer Meeting with MEMA next month to update the
Plan (CEMP) CEMP

C) Enforcement of State Building Code

Using Sharon Radio for civil defense,
D) Emergency Preparedness public educati Messaging through MEMA programs: the fire ¢

on the town website can call MEMA to send out messages to the p
e numbers in the area
ulti- Very expensivetouset he school &
Hazard E) Reverse 911 parents during large storms
F) Backup genera‘[ors New Iibrary will have it

They have a civil defense,
The Town contracted Mansfield Emergency
G) Citizen Emergency Response Team (CE Management Agendythey will typically come
out for structure fires but they will also come ol
for sheltering and other tasks as well.
H) Local Emergency Management Planning Regional emergency planning committee in N¢
Committee (LEPC) county including 13 towns.

LOCAL CAPACITY FOR IMPLEMENTATION

Current Capacityo ReduceRisk

Under the Massachusetts system of OHome Rul e, 6
to time amend a number of | ocal byl aws and regu
natural hazards. These include Zoning Bylawdj\ibn and Site Plan Review Regulations, Wetlands
Bylaws, Health Regulations, Public Works regulations, and local enforcement of the State Building Code.
Local Byl aws may be amended each year at the an
and changes to most regulations simply require a public hearing and a vote of the authorized board or
commission, such as the Community Planning and Development Board or Conservation Commission.

The Town dbharorhas recognized several existing mitigation measures that require implementation or
improvements, and has the capacity within its local boards and departmesdsessathesélheSharon
Department of Public Works will address ieeds for catch basin cleaning amgairs and upgraés to

drainage infrastructur&heTown és Pl anni ng Board will address t
implementation of the Zoning Ordinance, Floodplain District, ant/iSwwndRules and Regulatidiise
Conservation Commission will oversee implementation of the Wetlands Bylaw and the Open Space Plan.
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TheDepartmenbdf Public Works together with the Planning Board and Conservation Commission will
coordinate implementation and enforcement of the Stormwater Bylaw.

Opportunities to Expand and Improve on the Capacity to Reduce Risk

The Town of Sharon can build on its existing planning tools by more fully integrating hazard mitigation and
climate resilience into future updates of key plans, including the Master Plan, Open Space and Recreation
Plan, and Housing Production Plan. A camepisive review of zoning, subdivision, and stormwater
regulations could introduce stronger clirzataptive measures such as Low Impact Development (LID),
green infrastructure, and natdpased solutions. Incorporating hazard data from this plan inteettte
Comprehensive Emergency Management Plan (CEMP) would also improve coordination and preparednes
To strengthen administrative capacity, Sharon could designate a Floodplain Administrator to ensure local
compliance with floodplain management requirements. Expanding training opportunities for municipal staff
and creating protocols to retain institutickrawledge during staff transitions will support continuity.
Enhanced GIS capabilities and a system for tracking local hazard losses would further improve planning
and risk analysis.

Financially, the Town can embed resilience priorities into its annual budget and capital planning process.
Community Preservation Act funds and future stormwater utility revenues could help support acquisition of
highrisk land and infrastructure upgradex;luding as local matches for state and federal grants.

Regional collaboration with MAPC, neighboring towns, and nonprofits can expand funding and
implementation capacity.

Finally, expanded public outredthncluding a flood zone mapping tool and inclusive engagement
campaign8 can empower residents to take mitigation actions. The Town should also enhance NFIP
participation by improving permit review procedures, encouragaffigesttification in floodplain
management, and mapping frequently flooded areas to inform future investments and protections.
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SECTION 7: MITIGATION M EASURES

FROM PREVIOUS PLAN

IMPLEMENTATION PROGRESS ON THE PREVIOUS PLAN

At a meeting of the&SharorHazard Mitigation Planning Committee, Town staff reviewed the mitigation
measures identified in tl2©18 SharorHazard Mitigation Plan and determined whether each measure

had been implemented or deferre@f those measures that had been deferred, the committee evaluated
whether the measure should be deleted or carried forward into this Hazard MitigatiGdDPkadpdate.

The decision on whether to delete or retain a p
of the continued relevance or effectiveness of the measure and whether the deferral of action on the
measure was due to the inability of the Toavtake action on the measure. TablesgBnmarizes the

sttus ofmitigation measures from th@18 plan that are being continuedthe 2025 update.

Sharorhas made considerable progress on implementing mitigation measures identifi@e@18 the
Hazard Mitigation PlarMoving forward into the next fivgear plan implementation peripthere will be
many more opportunities to incorporate hazard m

Since the previous plan, the Town has conducted comprehensive climate resilience planning through
participation in the Stateds Municipal Vulnerab
the MVP process in May 2021, and this plan addresseg aidhe hazards that are discussed in the

2018 Hazard Mitigation Plan. The town of Sharon
Sharono6) in July 2019, and the plan addressed c
that are dscussed in the 2018 Hazard Mitigation Plan.

The challenges the Town faces in implementing these measures are primarily due to dimgeahéln
available staff timeThis plan should help the Town prioritize the best use of its limited resources for
enhanced mitigation of natural hazards.
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Table47: Mitigation Measures from th018 Plan

e . o Include in 205
Mitigation Action Priority in 2018 Current Status HMP Update?
DAM-RELATED
1) Dam stabilization at Massapoag Brook High Completed No
FLOODRELATED
2) Improved drainage for Saw Mill Road High Completed No
3) Continuation of open space protection and land : .
acquisition High Partially Completed Yes
4) Regulatory revisions for stormwater management :
ensure compliance with NPDES High Completed No
5) Improve maintenance for culverts, trenches on Sc : .
Meadow Brook Medium Partially Completed Yes
6) Reconstruct culvert on Morse Street Medium Not Completed Yes
7) Expand culvert at Morse and Mountain streets Medium Not Completed Yes
FIRERELATED
8) Improve access to wooded areas for fire trucks High Partially Completed Yes
WINTERELATED
9) Assessment of municipal structures for susceptibly Medium Not Completed Yes

snow loads
WINDRELATED

10) Assessment of municipal structures for susceptik
windloads Medium Not Completed Yes

DROUGHTRELATED
Medium Partially Completed Yes
EXTREME TEMPERATAREEATED

11) Promote drought tolerant landscaping and site
design measures
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12) Promote green building and cool roof design Low Partially Completed Yes

EARTHQUAKRELATED
13) Assessment of public buildings for earthquake
resistance Low Not Completed Yes
OTHER
14) Update hazardous materials response plan annu Medium Partially Completed Yes
15) Assessment of historic structure natural hazard Low Not Completed Yes

vulnerability
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Transitioning to the Z)@pdated Plan

As indicatedSection 7: Mitigation Measures from the 2018 BlanTown has made progress implementing
mitigation measures identified in the 2018 HMP. Below is a summary of the progress:
1 11 of the mitigation measures from the 2018 plan were carried over to thiS glaa
update, most of which are partially complete. These partially completed measures are being
improved or progressed by the town.

i 6 mitigation measures from the 2018 plan were not completed and carried over to the current
plan.
As indicated irBection 8: Hazard Mitigation Stratetiye town has identified new mitigation measures to
pursue.
1 5 new mitigation measures that were not in the previous plan were identified and added to
this plan update.
1 Of the 16 total recommendations included in Section 8 of this gla update,3 are high
priority, 8 are medium priority, and 5 are low priority.

Moving forward into the next fivgear plan implementation period there will be many more opportunities
to incorporate hazard mmdkinggpeotessesnThe challemges theeTowh taees 0
in implementing these measures are primatly @ limited funding and available staff time. This plan
should help the Town prioritize the best use of its limited resources for enhanced mitigation of natural hazard
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SECTION 8:

HAZARD MITIGATION STRATEGY

WHAT ISHAZARDMITIGATION?

Hazard mitigation means to permanently reduce or alleviate the losses of life, injuries and property
resulting from natural hazards through loegn strategies. These letggm strategies include planning,
policy changes, education programs, infrastreigixgjects and other activities. FEMA currently has three
mitigation grant programs: the Hazards Mitigation Grant Program (HGMP), tDésBster Mitigation
program (PDM), and the Flood Mitige Assistance (FMA) progrdrhe three links below provide
additional information on these programs.

http://lwww.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:

l

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, buildingoaques improvement

programs, open space preservation, and stormwater management regulations.

Property ProtectionActions that involve the modification of existing buildings or infrastructure to
protect them from a hazard or removal from the hazard area. Examples include acquisition,
elevation, relocation, structural retrofits, flood proofing, storm shuttess)aitet resistant glass.

Public Education & Awareneggtions 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 centelnsotagks

and adult education programs.

Natural Resource Protectiofictions that, in addition to minimizing hazard losses also preserve or
restore the functions of natural systems. These actions include sediment and erosion control, strea
corridor restoration, watershed management, forest and vegetation managerdemétiamd

restoration and preservation.

Structural ProjectActions 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.

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

(Source: FEMA Local Mtléizard Mitigation Planning Guidance)

L3
MAPC
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REGIONAL AND INTEROMMUNITY CONSIDERATIONS

Some hazard mitigation issues are strictly local. The problem originates primarily within the municipality an
can be solved at the municipal level. Other issues arecmt@munity and require cooperation between

two or more municipalities. There idiadtlevel of mitigation which is regional and may involve a state,
regional or federal agency or three or more municipalities

REGIONAL PARTNERS

In densely developed urban communities such as the metropolitan Boston area, mitigating natural hazards
particularly floodig, is more than a local issU#e drainage systems that serve thmsamunities are

complex systems of storm drains, roadway drainage structures, pump stations and other facilities owned
and operated by a wide array of agencies including the Town, the Department of Conservation and
Recreation (DCR), the Massachusetts \Ratayurces Authority (MWRA), Massachusetts Department of
Tranportation (MassDOT) and the Massachusetts Bagpbrtation Authority (MBTAhe planning,

construction, operation and maintenance of these structures are integral to the flood hgaia@hmiti

efforts of communities.h e s e agenci es must be c artmarsdnehazard t he
mitigation.These agencies also operate under the same constraints as communities do including budgetar
and staffing constraints and they must make decisions about numerous competing priorities.

OVERVIEW OF REGIONAL FACILITIES WITHIN SHARON

Following, is a brief overview of regional facilities founfiharorand a discussion of interunicipal issues.

Major facilities owned, operated and maintained by state or regional entities include:
91 Interstate-B5 (MassDOT)

State roads RouteslA, and Route2{MassDOT)

High tension lines

MBTA Commuter Rail Liff@saron Station)

SharonAirport/ Golf Course

MWRA Water System

= =4 4 - 4

INTERCOMMUNITY CONSIDERATIONS

Mitigation measures for the following regional issues should be taken into ac&hanbedevelops its
own local plan:

A) Coordinate and Review Developments on a Regional Basis
AsSharomand the surrounding communities are undergoing development, it is vital that these

communities communicate and provide input during the review processes. When addressing housing,
transportation, and economic development projects, the impaeighbors must be addressed.

B) Neponset River Watershed

Flooding and management of the watershed are key regional issues. As noted in this plan, dams
located outside of the Town $haroror on the town border are critical concerns.
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NEW DEVELOPMENT AND INFRASTRUCTURE

As part of the process of developing recommendations for new mitigation measures for this plan update,
the Town considered the issues related to new development, redevelopment, and infrastructure needs in
order limit future risks. Taking into considanatie Zoning and Baw changes adopted in recent years,

the Wetlands Act enforced by the Conservation Commission, and the recent adoption of the Community
Preservation Act, the town determined that existing regulatory measures are taking good advantage of
local Home Rule land use regulatory authority to minimize natural hazard impacts of development.
Priorities for the future includ@dating stormwater management bylaws.

PROCESS FOR SETTING PRIORITIES FOR MITIGATION MEASURES

The | ast step in developing the Townds mitigat:i
measure so as to guide the focus of the Townds
potential benefit. At this stage in theocess, the Local Hazard Mitigation Planning Team had limited
access to detailed analyses of the cost and benefits of any given mitigation measure, so prioritization is
based on the | ocal team member sd undsandahandi ng
approximate sense of the costs associated with pursuing any given mitigation measure.

Priority setting was based on local knowledge of the hazard areas, including impacts of hazard events, the
extent of the area i mpacted, and the relation o
addition, the local Hazard Mitigation Planningfealso took into consideration factors such as the

number of homes and businesses affected, whether road closures occurred and what impact closures hac
on delivery of emergency services and the local economy, anticipated project costs, whether any
enviromental constraints existed, and whether the Town would be able to justify the costs relative to the
anticipated benefits.

The table below summarizes the factors considered for prioritizing the recommended hazard mitigatior
measures. For each mitigation measure, the geographic extent of the potential benefiting area is identifiec
as well as an estimate of the overall benefidaestimated cost of the mitigation measures. The overall
priority of each measure was evaluated in terms of these factors.

Table48. Factors for Prioritizing Mitigation Measures

High Action will result in a significant reduction of hazard risk to people and/c
property from a hazard event

Medium  Action will likely result in a moderate reduction of hazard risk to people
and/or property from a hazard event

Low Action will result in a low reduction of hazard risk to people and/or prop
from a hazard event

High Estimated costs greater than $100,000
Medium  Estimated costs between $10,000 to $100,000
Low Estimated costs less than $10,000 and/or staff time
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High Action very likely to have political and public support and necessary
maintenance can occur following the project, and the costs seem reasc
considering likely benefits from the measure

Medium  Action may have political and public support and necessary maintenant
potential to occur following the project

Low Not clear if action has political and public support and not certain that
necessary maintenance can occur following the project

IDENTIFICATION OF POTENTIAL MITIGATION MEASURES

During the local hazard team meetings, officiahiarordetermined possible mitigation measures for the
various natural hazards that have impacted or could impact the town. In addition, MAPC solicited
suggestions for mitigation measures when it collected hazard information from town officials and from
other tavn plans and studies. MAPC compiled all suggestiemtial mitigation measures in matrix below
The summary table is then followed by series of considerations that were factored into determining

mitigation measures. These include: regional anecor@nunity issues, regional partners and facilities,
and new development and infrastructure. Follothiage considerations, the Hazard Mitigation Strategy
chapter of the plan then provides an explanation of the prioritization process of the potential mitigation
measures to be included in the updated mitigation plan, as well as a prioritized matrix ebthees.

INTRODUCTION TO PONHAL MITIGATION MEASURES TABRABLES)

Description of the Mitigation Measudr&he 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 changefr@ments in the

design of a particular mitigation measure.

Priorityd As described above and summarized in T&8dlethe designation of high, medium, or low
priority was done considering potential benefits and estimated project costs, as well as other factors in the
STAPLEE analysis.

Implementation Responsibifityhe designation of implementation responsibility was done based on a
general knowledge of what each municipal department is responsible for. It is likely that most mitigation
measures will require that several departments work together and assigffirggtee sole responsibility

of the governing body of each community.

Time Framé The time frame was based on a combination of the priority for that measure, the complexity
of the measure and whether or not the measure is conceptual, in design, or already designed and awaiting
funding. Because the time frame for this plan is fivesyéae timing for all mitigation measures hanbe

kept within this frameworkhe identification of a likely time frame is not meant to constrain a community
from taking advantage of funding opportunities as they arise.
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Potential Funding Sour@s$his column attempts to identify the most likely souraesdaid for a specific
measureThe 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 iilsin the conceptual stagedEMA and DCR assisted MAPC in reviewing

the potential eligibility for hazard mitigation funding. Each grant program and agenspéaiic

eligibility requirements that would neexlde taken into consideratidn. most instances, the measure will
require a number of different funding sources. Identification of a potential funding source in this table does
not guarantee that a project will be eligibler, or selected for fundingJpon adoption of this plan, the

local team responsible for its implementation should begin to explore the funding sources in more detail.

Estimated CoétThe Local Hazard Mitigation Team assigned a cost category as follows:

Low: <$10.000 and/or staff time
Medium: $10.000 to $100,000
High: >$100,000

Additional information on funding sourddhe best way to determine eligibility for a particular funding
source is to review the project with a stafson at the funding agencihe following websites provide
an overview of programs and funding sources.

Army Corps of Engineers (ACOHhe 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 (MEM&yrants page
http://www.mass.gov/dem/programs/mitigate/grants.htmas a useful table that compares
eligible projects for the Hazard Mitigation Grant Program and the Flood Mitigation Assistance
Program.

Abbreviations Usedn Table35

DCR: MA Department of Conservation and Recreation

BRIC: Building Resilient Infrastructure and Communities

EEA: Massachusetts Executive Office of Energy and Environmental Aff
MassDOT: Massachusetts Department of Transportation

TOM: Town of Sharon

DEP: Department of Environmental Protection

MAPC: Metropolitan Area Planning Council

TAP: Technical Assistance Program (an MAPC Grant)

ACR: Accelerating Climate Resilience (An MAPC Grant)

PPA: Power Purchase Agreement

EMPG: MEMA Emergency Management Performance Grant

CCP: MEMA Citizen Corps Program

MET: Massachusetts Environmental Trust

0General funddé refers to funding

=4 =4 =8 84888 -8 -4 -8 -8 _9_9
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RECOMMENDED MITIGATION MEASURES

Table49: Mitigation Measures fothe Hazard Mitigation Strategy

Mitigation Measure Priority in Update Lead Implementation Time Frame Estimated Cost Range Potential Funding Sources

1. Continuation of open space protection and land Unknown at this time, needs study anc ~ Town of Sharon General Fyund

acquisition = Conservation AZEZ02S design; $50k to $100k (Conservation Commissi&RIC
2. Improve maintenance for culverts, trenches on Scho . . ) Unknown at this time, needs study anc ~ Town of Sharon General Fund
Meadow Brook el Fuldlie it AZEZ025 design; $50k to $100k (Department of Public Work8RIC
L Town of Sharon General Fund
3. Reconstruct culvert on Morse Street Medium Public Works 2027-2029 Unknown at this time, needs study an (Department of Public Work8RIC,
design $50k to $100k
Chapter 90
Town of Sharon General Fund
4. Expand culvert at Morse and Mountain streets Medium Public Works 2027-2029 $75k to $125k (Department of Public WorksBRIC
Chapter 90
5. Measures to manage stormwater runoff to Lake
Massapoag and Massapoag Brook reduce water qualit . . : DEP Water Quality Grants,
impacts (see letter from Lake Massapoag Advisory £ Public Works AVZTACZE 800K MVP Grants, CPC funds
Commission)
6. Robin road drainage improvement High Public Works 2025-2029 500k Sl e ey

Chapter 90

Fire Department, Public

Works 2025-2029 Town staff time DCR, MassFire Cont@yant

7. Improve access to wooded areas for fire trucks High

8. Assessment of municipal structures for susceptibly t
loads

Town of Sharon General Fufirlblic

Medium Public WorksBuilding Works, BuildingBRIC

2025-2029 $50,000 to $75,000

Town staff time,
9. Improve tree trimming(also related to winter hazard) Low Public Works 2025-2029 Mostly utility company leads it and Tow
supports it

Town of Sharon General Fund
(Department of Public Works)

Town of Shaon General Fund
Medium Planning, Conservation 2025-2029 Town staff time (Planning Department, Conservati
Commission)

10. Promote drought tolerant landscaping and site desi
measures

Townof Sharon General Fund
11. Promote green building and cool roof design Low Building Planning 2025-2029 Town staff time (Building and planning departmen
MVP action grant
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12. Enforcing public notification system for extreme , , i , Town of Sharon General Fund
weather events Medium Fire Department 2025-2029 Town staff time (Fire Department)

. - Town of Sharon General Fund
13 Assessment of public bulldings for earthquake Low BuildingPublic Works ~ 2025-2029 $50,000 to $75,000 (Building, Public Workiepartmen
BRIC

14. Adopting Extreme Stretch Code for new building

. . . . Town of Sharon General Fund
construction Medium BuildingPublic Works 2025-2029 Town staff time

(Building, Public Workiepartment

. . Fire Department, Public i . Town of Sharon General Fund
15. Update hazardous materials response plan annuall Medium Works 2025-2029 Town staff time (Fire Department, Public Woyks
o : . Town of Sharon General Fund

16. Assessment of historic structure natural hazard Fire Department, Public . .
vulnerability Low Works, Building 2025-2029 $50,000 to $75,000 (Fire Department, Public Works,

Buildingdepartmeny

In addition to the measures outlined above, the Town received public comments suggesting related mitigation meassidereddaaading the following:

- Rain barrellnitiative: The Town can allenvironmental funds towards rain barrels and installation training for the fspkciallgiven that the Town gets most of its water from groundwater, this program could support
financial, sustainability, drought, and environmental initiatives.

- Composting Initiative The Town can allot environmental funds towards compo$olwnscould also better advertise public use of its DPW compost pile. Combining this with fertilizer reduction progtatnsecean bée he T o
water quality, lakes, ponds, and waste.

- Heat managementWith climate change, summers sometimes become difficult to bear witltntod€aging tree growth and shade over yards and homes would help us mitigafetheat. 6 d ownt owndé r eac h
especially lack green space and trees and have significantly large paved areas that heat up in the summer.
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SECTION 9:

PLAN ADOPTION & MAINTENANCE

PLAN ADOPTION

TheSharorHazard Mitigation Plar025 Update was adopted by th&oard of Selectmeon [ADD DATH] See
Appendix D for documentationhe plan was approved by FEMA &P DAT|Hor a five-year period that will
expire on ADD DATE

PLAN MAINTENANCE

Although several of the mitigation measures from the Town's previous Hazard Mitigation Plan have been
implemented, since that plan was adopted there has not been an ongoing local process to guide implementa
of the plan. Such a process is needed dvemiext five years for the implementation of this plan update, and
will be structured as described below.

MAPC worked with th&harorHazard Mitigation Planning Team to prepare this plan. After approval of the
plan by FEMA, this group will meet to function as the Hazard Mitigation Implementation TelaeFivatEhief
designated as the coordinator. Additional members could be added to the local implementation team from
businesses, nprofits and institutions. The Town will encourage public participation Herimext Syear

planning cycleAs updates and a review of the plan are conducted by the Hazard Mitigation Implementation
Team, these wild/|l be placed on the Townds web sit
Team will be publicly noticed in accordance with townstatd open meeting laws.

IMPLEMENTATION AND EVALUATION SCHEDULE

Mid-Term Survey on Progrés$he coordinator of the Hazard Mitigation Implementation Team will prepare and
distribute a survey in year three of the plan. The survey will be distributed to all of the local implementation
group members and other interested local stakeholders. Vg suilt 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 in order to
evaluate its effectiveness in meeting the plands
plan. The Hazard Mitigation Implertegion Team, coordinated by tH®wn Enginegwill have primary
responsibility for tracking progress, evaluating, and updating the plan.

Begin to Repare for the next Plan Updai#@F EMAG6s approval of this plan i
an updated plan must be approved by FEMA in orde
eligibility for FEMA mitigation grants. Given the lead time needed to secure fandingnduct the planning
process, the Hazard Mitigation Implementation Team will begin to prepare for an update of the plan in year
three. This will help the Town avoid a lapse in its approved plan statusaamekgibility when the current plan
expires.

The Hazard Mitigation Implementation Team will use the information from-fheriMigrogress review to
identify the needs and priorities for the plan update and seek funding for the plan update process. Potential
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sources of funding may include FENM&Disaster Mitigation grants and the Hazard Mitigation Grant Program.
Both grant programs can pay for 75% of a planning project, with a 25% local cost share redhiegeam

should also review and consider the comments and suggestions for improving thre pl&hE MAS6 s Pl an
Tool, found in Appendix E.

Prepare and Adopt an Updated Local Hazard Mitigation Ri&nce the resources have been secured to

update the plan, the Hazard Mitigation Implementation Team may decide to undertake the update themselve:
contract with the Metropolitan Area Planning Council to update themtarire another consultariowever

the Hazard Mitigation Implementation Team decides to ughdatplan, the group will need to review the

current FEMA hazard mitigatioaplguidelines for any chang@heSharorHazard Mitigation Plan Update will

be forwarded to MEMA and DCR for review and to FEMA for approval.

INTEGRATION OF THE PLANS WITH OTHER PLANNING INITIATIVES

Upon approval othe SharorHazard Mitigation Pla2018 Update by FEMA, the Local Hazard Mitigation Team
will provide allinterested parties and implementing departments with a copy of the plan and will initiate a

di scussion regarding how the plan can be integra
plan will be reviewed and discussed with the followliggartments:

Fire/Emergency Management

Police

Public WorkgHighway

Engineering

Planning and Community Development
Conservation

Parks and Recreation

Health

Building

=4 =442 -49_-9_-9_-9_-2_-2

Other groups that will be coordinated with include large institutions, Chambers of Commerce, land conservati
organizations and watershed grougsh e pl ans wi | | al so be posted on
thata local team coordinator will review the plan for sensitive information that wouldppeapgate for

public postingThe posting of the plan on a web site will include a mechanism for citizen feedback sueh as an
mail address to send comments.

The HazardVitigation Plan will be integrated into other town plans and policies as they are updated and
renewed, including thepen Spaceand RecreatioRlan, Comprehensive Emergency Management Plan, and
Capital Investment Program.
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APPENDIX A: LOCAL TEAM MEETINGS

Sharon Hazard Mitigation Plan Update
Team Meeting #1

Wednesday, August 2, 2023
10:00 - 11:30 AM
Sharon Fire Depariment
211 South Main Street, Sharon MA

And Zoom for GIS Mapping
https:/ fuslEweb_zoom.us/|/85990498022
Meeting |D: 859 9049 8022

AGENDA

1. Welcome and Introductions
2. Review of HMP Project and Schedule (see attached timeline)

3. Getting Started: Local Data Updates from the 2018 Plan

* The Team will update the following local sites from the 2018 plan
(see attached worksheets):

1. Local Hazard Areas (Flooding, Brushfire)
2. Critical Facilities
3. New Development sites (may be reviewed separately with planner)

* MAPC’s GIS Planner Alexa DeRosa will join via Zoom to map new or revised
sites using the online platform Google MyMaps
4. Next steps: Preparing for Public Meetings and Outreach
¢ We will hold 2 Public Meetings:

1= public meeting during the planning process (October 2023)
2 public meeting at the end to present the draft plan (February 2024)

# The HMP Team to identify local stakeholders to invite

¢ Neaxt HMP Team meeting in September
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Sharon Hazard Mitigation Plan Update
Local Team Meeting #2

Thursday, November 9, 2023
10:00 - 11-:30 AM

Sharon Fire Department
211 South Main Street, Sharon MA

AGENDA

1. Welcome and Project Update
Review of updoted Worksheets from the last meeting, further revisions if J'na'f.'|:||'|5'|;"|fI

2. Review and Update of Mitigation Goals for the Plan

See Mitigation Goals from the 2018 plan attached

3. Review Status of basting Mitigation Measures
See Worksheet#d of Existing Mitigation from the 2012 Plan attached

* Note any Changes for 2023
* Update with any Improvements Needed
* Add any New Measures adopted since 2018

4. Prepare for Fuwst Public Meeting and Community Survey

+ Location (host board/commission?)
» Date (target early Dec.)
« Distribution of a community hazard mitigation survey
(target November-January)
s Meeting Invitation/Survey outreach to the community:
s [dentify local stakeholders to invite (refer to MVP invitees)
=  Community groups, businesses, NGO's, efc.
= Public outreach on Town website, social media
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Sharon Hazard Mitigation Plan Update
Local Team Meeting #3

Thursday, March 28, 2024
10:00 - 11:30 AM

In-Person Meeting
Sharon Public Safety Building
211 5 Main St

AGENDA

1. Welcome and Project Update

2. Review Status of Mitigation Strategies from the 2018 Plan

The Team will review the recommended mitigation measures from the 2018 plan and note

those that have been implemented, are in prograss, or have not been implemented.
See the attached worksheet to note the status of mitigation recommendations.

3. Next Steps

« Final Team Meeting - May
o To be Scheduled and Confirmed in March 2024
o Finalize mitigation recommendations for the 2024 plan

« Second Public Meeting- June
o Presentation of the draft plan and public questions/comments
> Draft plan to be posted on the Town's website for public review

« Draft Plan to be submitted for MEMA & FEMA review - June
o Revisions to the draft plan if required by MEMA or FEMA
o FEMA will issue “Approval Pending Adoption”™ notice

+ Adoption of the Final Plan by the Town
o FEMA will issue “Approval Pending Adoption”™ notice

+ FEMA will issue a formal Letter of Plan Approval
- The new plan will be in effect for 5 years, until 2029
> The Town will be eligible to apply for BRIC grants for mitigation projects
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Sharon Hazard Mitigation Plan Update
Team Meeting #4 (Final Meeting)

Thursday, May 16, 2024
10:00 to 11:30 AM

Sharon Public Safety Building
211 S Main St

AGENDA

1. Welcome and Project Update

2. Finalize the Mitigation Strategies for 2024 Plan

Corrections or updates to Worksheet #4 (attached) from the last Team Meeting, if any
Review the draft mitigation strategies for the 2024 plan, Worksheet #5
We will confirm the recommendations, priorities, lead agencies, timeframes, and costs

3. Next Steps for Sharon

+ Final Public Meeting (June 25t )/ Public Review of Draft Plan

Confirm the date with the Select Board

Presentation of the draft plan

Outreach to local stakeholders and organizations; social media; press
Draft plan to be posted online for public review after the meeting

Team to review public comments received and decide if any edits to plan

4. FEMA Review and Approval

+« Draft Plan will be submitted for MEMA & FEMA review - Jung
Revise plan if reguirad by MEMA or FEMA comments

« Adoption of the Final Plan by the Town
FEMA will issue notice of “Approvable Pending Adoption™
Vote of plan adoption by the Select Board

« FEMA formal Letter of Plan Approval
The new plan will be in effect for 5 years, until 2029
The Town will be eligible to apply for BRIC grants for mitigation projects

O
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APPENDIX B: HAZARD MAPPING

The MAP®ata Services Departmeptoduced a series of maps. Some of the data came from the Northeast
States Emergency Consortium (NESEC). More information on NESEC can be found
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 classificat
that should always be supplemented with more local knowledge.

The map series consistshifteenmaps as described below. The maps in this appendix are necessarily reduce
scale versions for general referencerequésted | si zed

Map 1. Population Density

Map la. | Environmental Justice

Map 2. Land Use

Map 3. Flood Zones

Map 3b. Flood Zones and 2010 Flood Claims
Map 4. Earthquakes and Landslides

Map 5. Hurricanes and Tornadoes

Map 6. Average Snowfall

Map 7. Composite Natural Hazards
Map 8. Local Hazard Areas

Map 9. Land Surface Temperature

Map 10.  Wildfire Risk

Map 1: Population Densityhis map uses the US Census block data for 2020 and shows population density a
the number of people per acre in seven categories with 60 or more people per acre representing the highes
density areas.

Map 1b: Environmental Justicéhis map shows Environmental Justice (EJ) populations using 2020 data.
designations from the State include English isolation, income, and minority residents.

Map 2:LandUs8Thi s map shows | and c ov erlLaadrCdveriLand dsdatasete f r

Map 3: Flood Zonds he map of flood zones used the FEMA NFIP Flood Zones for Norfolk County as its sourc
For more information, refer to the FEMA Map Service Center wethsitevww.msc.fema.govThe definitions

of the flood zones are described in detail on this site as well. The flood zone map for each community also shc
critical infrastructure and municipally owned and protected open space.

Map3b: Flood Clai@dd his map shows flood insurance and disaster claim records from March 2010. The Marc
29, 2010 federal disaster declaration associated with severe rainfall and flooding triggered the launch of the
Feder al Emer gency Manage me nststanéegPeograny thraugh(whichMesidesitial |
property owners, businesses, and institutions without flood insurance were eligible to apply for relief to pay fc
stormrelated expenditures and repairs. Across the seven counties, o\@9 Ridi¥idual claims were approved

for nearly $59 million in disaster assistance, while reimbursements to state and local governments totaled $
million. In the MAPC region, 18,400 claims were approved for $30 million dollars in disaster assistance.

Map 4: Earthquakes and Landslides (Re@iortal map depicts landslide risk and recorded earthquake
epicenters in the community and surrounding regiinformation came from NESEC. For most communities
there was no data for earthquakes because only the epicenters of an earthquake are mapped.
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The landslide information shows areas with either a low susceptibility or a moderate susceptibility to landslio
based on mapping of geological formations. This mapping is highly general in nature. For more information «
how landslide susceptibility waspped, refer tohttp://pubs.usgs.gov/pp/p1183/pp1183.html

Map 5: Hurricanes and Tornadoes (Regdomaly map shows the spatial characteristics of several different
meteorological properties and past events in the community and surrounding region. The map includes the
tracks for both hurricanes and tropical storms. This information must be veanekinA 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
felt in other communities even if the track was not within that community. This map also shows tife locat
tornadoes with a classification as to the level of damages. What appears on the map varies by community s
not all communities experience the same-veladed events.These maps also show the d@@xr wind speed

and areas that could be inundateg btorm surge during a hurricane, if any.

Map 6: Average Snowfall (Region@his map shows the average snowfall in the community and the surroundi
region.

Map 7: Composite Natural Hazards (Regidraf) map shows four categories of composite natural hazards for
areas of existing developmenfhe hazards included in this map are “4@@r wind speeds of 110 mph or
higher, low and moderate landslide risk, FEMA Q3 flood zones (100 year and 500 yedmuaiténe surge
inundation areas. Areas with only one hazard were considered to be low hazard ktedsrate areas have

two of the hazards presentligh hazard areas have three hazards present and severatiareas have four
hazards present.

Map 8: Local Hazard Area&or each community, locally identified hazard areas are overlaid on an aerial
photograph/ The critical infrastructure sites and planned development areas are also shown. The source of th
aerial photograph is Mass GIS

Map 9: Land Surface Tempera®MddA P C6 s St at ewi de Land Surface Temg
combining estimates of surface temperature from days in 2018, 2019, and 2020 where the daily air
temperature maxi mum exceeded 70 degr eestaébepitigtien h e

5% highest LST index areas in each Regional Planning Agency (RPA) region. The data was generated
identifying pixels whose LST index values are equal to or greater than 95% of LST index values iornthe regi

and then delineating cohesive regions where pixe
Spotsé relative to the MAPC region, maE@Le €dn treen t o
canopy data

Map 1: Wildfire® This map shows wildfire risk to the community using USDA data. Wildfire risk is classified
very low, low, moderate, high, and very high.

The map set described above is included on the subsequent pages.
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