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over 586
miles of vulnerable, 
tidal shoreline at risk 
due to flooding and 
erosion today 

Climate change and 
sea level rise will 
further exacerbate risk 
and impact ecosystem 
function



19%
of the region is 
already within the 
Flood Hazard Area

Federal Emergency Management Agency (FEMA)
Special Flood Hazard Area (SFHA)  A + V Zones



30%
Town identified 
critical facilities are 
in the Special 
Flood Hazard Area 
(SFHA)

Critical facilities in the SFHA 

Federal Emergency Management Agency (FEMA)
Special Flood Hazard Area (SFHA)  A + V Zones



$46
B I L L I O N
Total assessed value 
of property in the 
Flood Hazard Area

Properties

Federal Emergency Management Agency (FEMA)
Special Flood Hazard Area (SFHA)  A + V Zones



$10.2
B I L L I O N
Total assessed value 
of property in the 
Flood Hazard Area : 
Chatham,  Orleans, 
Harwich, and 
Brewster

Properties

Federal Emergency Management Agency (FEMA)
Special Flood Hazard Area (SFHA)  A + V Zones
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HARWICH

FEMA Flood Hazard Area:
1,962 parcels
1,036 structures
$2.9 billion assessed value
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CHATHAM

FEMA Flood Hazard Area:
1,837 parcels
577 structures
$2.9 billion assessed value
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ORLEANS

FEMA Flood Hazard Area:
1,620 parcels
395 structures
$2.5 billion assessed value
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FEMA Flood Hazard Area:
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$2 billion assessed value

BREWSTER



In Massachusetts, we expect the following sea level rise over 2000 levels:

2050: about 2ô (60 cm)

2070: about 3.5ô (105 cm)

2100: 5-8ô (150ï 240 cm)



Community Benefits of Floodplain Protection

Why regulate development in the floodplain?
Changing weather and rising sea levels
Responsibility to ensure new development is resilient
Protect properties ɀ beyond those on frontline
Protect environment
Protect emergency responders
Reduce infrastructure repair and costs
Reduce costs for storm response and clean up



F LOOD P ROTE CTI ON I S A  PR OTEC TE D I NTER EST

M A  WE TL A N DS  PR OTE C TIO N A CT  &  R E GUL A T I ON S

Land Subject to Coastal Storm Flowage 
(LSCSF) is a protected resource area.

ÁẪṺȺǍɅǱ ɾʔǩȲǸǪʌ ʌɐ ǍɅʳ ȡɅʔɅǱǍʌȡɐɅ 
caused by coastal storms up to and 
including that caused by the 100 -year 
storm, surge of record or storm of 
ɶǸǪɐɶǱṹ ʭțȡǪțǸʬǸɶ ȡɾ ȓɶǸǍʌǸɶṾẫ

But . . . 

ÁFew performance standards for 
flood protection under Wetlands 
Act and DEP regulations. 

ÁCurrent flood protections rely on 
historic FEMA maps and do not 
consider future risks.



NEE D F OR F LOOD  PR OTEC TI ON STAND AR DS

State has issued draft 
performance standards for LSCSF, 
but not yet promulgated

Increasing interest to protect this 
area more thoroughly, now and 
into the future

Image: Sandwich, MA Source: Cape Cod Times



P leasant  Bay  C l imate  A daptat i on  A c t ion  P lan

Resilience Concerns for Pleasant Bay 
Communities

ÁBarrier beach vulnerability

ÁErosion/loss of nearshore property, public 
access, infrastructure

Á70% loss of intertidal resources areas

Priority Adaptation Plan Recommendation

ÁWork with towns to adapt and adopt Coastal 
Resilience bylaw and regulations

ÁTown -wide application and benefits



F ounda t ion  f o r  Reg u la t i on  o f  F loodp la in

ÁAll four towns have rigorous wetland 
resource and land use protections

ÁAll four towns have varying approaches to 
regulation of floodplain and/or Land 
Subject to Coastal Storm Flowage.
ÁTwo towns have wetland resource 

performance standards for LSCSF
ÁFour towns have a zoning floodplain bylaw 

or regulation

ÁNone of the towns yet have a coastal 
resilience district that reflects updated 
sea level rise predictions.



F L O ODPL A I N  RE G UL A TOR Y  MO DE L S

ZONING FLOOD 
RESILIENCY BYLAW

Exceeds minimum 
requirements and based on 
documented challenges, 
floodplain zoning 
standards to protect public 
health/safety/welfare from the 
effects of coastal flooding and 
to promote resiliency

COASTAL RESILIENCY 
BYLAW

Consistent with Wetlands 
Protection Act, protects 
natural resources from the 
impacts of development 
within the current floodplain, 
and allows for regulation of 
future floodplain to support 
natural resource  function

COASTAL RESILIENCY 
REGULATIONS

Supports the Coastal 
Resiliency Bylaw, provides 
guidance and performance 
standards for development in 
the current floodplain (Land 
Subject to Coastal Storm 
Flowage) and areas likely to 
be vulnerable in the future



Model indicates 
likelihood of 
future flooding

Uses SLR projections, 
historic and modeled storm 
data, landscape, other

Provides flood extents 
and heights, among 
other outputs

M A S S A C H U S E T T S  C O A S T  F L O O D  R I S K  M O DE L  ( M C - F R M )



BA CK G RO UND

Model Coastal 
Resiliency 
Bylaw and 
Regulations

The goal of the Bylaws and Regulations
"To avoid,  minimize,  and  mitigate  the  risk  of  environmental  
damage,  loss of  natural  resources,  human  suffering,  and  the  
loss of  life  and  property  resulting  from  storms,  flooding,  
erosion,  and  continuing  sea-level  rise,  by  promoting  greater  
resiliency  within  areas  subject  to  coastal  flooding  currently  
and  as sea levels  rise ."

ÁDEP has issued draft performance  standards for projects 
within LSCSF. Date of final promulgation unknown.  

ÁTowns may need additional mechanisms to address current 
and future flood and climate risks.

ÁModel  Bylaw  and Model Regulations  provide  options for:
Á additional performance standards within LSCSF
Á expanding jurisdiction beyond LSCSF
Á adapting the new standards to local needs.



BA CK G RO UND

Model Coastal 
Resiliency 
Bylaw and 
Regulations

Bylaws and Regulations include  performance 
standards for work within LSCSF/CRZ

ÁRegulates current FEMA floodplain and/or new 
areas anticipated to be vulnerable in the future

ÁOption to expand regulatory jurisdiction beyond LSCSF 
(horizontally and vertically) by creating Coastal 
Resilience Zone (CRZ)

ÁLand subject to 1% annual storm per Best Available 
Coastal Flooding Model [to be adopted  by Town, such as 
MC-FRM] for Target Year [e.g. 2050, 2070]  and Special 
Transition Areas

ÁDesign Flood Elevation (DFE): The predicted elevation 
of water resulting from sea level rise and coastal storms 
caused by the 1% annual storm for the Target Year.

Á Towns can  adapt  the new standards to local needs



BA CK G RO UND

Model Coastal 
Resiliency 
Bylaw and 
Regulations

Flexibility to Modify in Future

ÁModify and adapt as scientific modeling of climate 
impacts evolves Ṿ e.g. add future floodplain as new 
regulatory area, or use a new flood projection model .

ÁUse bylaw  to establish the authority to regulate the 
floodplain; use regulations  for detailed provisions likely 
to change over time.



Model Coastal 
Resiliency 
Bylaw and 
Regulations

Recommendation for Conservation Commissions:

ÁAdopt Model Regulations for LSCSF now; consider Model 
Bylaw in future

ÁPresumes local Wetlands Bylaw already includes basic 
elements: purpose, authority, procedures, definitions and 
performance standards for wetlands resources, including 
floodplains.

Note: 

Bylaws: Amendments to Bylaw must go to Town Meeting 
for approval

Regulations: Changes to regulations can be made by vote 
of Conservation Commission*



New FEMA / DEP terminology 

ÁVelocity (V) Zone 

ÁModerate Wave Action Area ( MoWA ) - same as Coastal A

ÁMinimal Wave Action Area ( MiWA ) Ṿ same as A Zone

ÁFuture Flood Zone

V Zone

Coastal
A Zone
(MoWA )

A Zone 
(MiWA )

Subareas of Land Subject to Coastal Storm Flowage 
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Coastal Resilience Zone

Future 
Flood  
Zone



O VE R V IE W

Model Coastal 
Resiliency 
Bylaw and 
Regulations

General performance standards - CRZ

Standards for the V Zone

Standards for the Coastal A Zone - MoWA

Standards for the A Zone - MiWA

Standards for Special Transition Areas

Standards for Redevelopment Sites



S UM MA RY OF  S TA NDA RDS  Ṿ WE TL AN DS A ND  Z ON I NG

ÁLimitations/prohibitions on development by flood zone

ÁNo new development in V and Coastal A

ÁNo structural expansion in V and Coastal A

ÁLimits on fill and engineering analyses required

ÁCannot redirect or channelize floodwaters or increase elevation or velocity, must 
restore natural features where possible

ÁProhibition on storage of hazardous materials

ÁNo rebuilding after two Substantial Damage determinations



S UM MA RY OF  S TA NDA RDS  Ṿ WE TL AN DS O R  Z ON I NG

Wetlands only:

Á Elevation of Substantial Improvements or raze and replace projects must use best 
available flood/sea level rise data

Zoning only:

Á Building height baseline measured from DFE

Á Clarifications and closing of loopholes from the building code

ÁUsing a LOMR -F to enable a basement

ÁHow to handle qualifying historic structures

ÁNon -conversion agreements

ÁAssessed value for SI/SD

ÁAccessory structures



STA TUS:  Has anyone  adopted these  ye t?

ÁTown Meeting timing restrictions

ÁIn conversations with town staff and board members in 9 Cape Cod towns, 
¸ǍɅʌʔǪȶǸʌṞ ǍɅǱ ᶲ ʌɐʭɅɾ ɐɅ ¶ǍɶʌțǍẏɾ ĞȡɅǸʳǍɶǱ

ÁImportant to note: Chatham, Yarmouth, Mashpee, Provincetown

Models developed in alignment with draft DEP regulations for LSCSF, such as:

ÁProhibition on development in V zone

ÁNot channelizing floodwaters, worsening flood conditions 

ÁUsing climate -forward data

ÁElevating above building code standards



Resources


