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Dept. of Interior Hurricane Sandy 
Resiliency Grants Program, 2014

“Community Risk Reduction through Comprehensive Community 
Resiliency Enhancement for the Great Marsh Ecosystem”

Project Components: 
• Native Marsh Vegetation Restoration (eelgrass, invasive plant control), Dune Restoration, 

Sediment and Hydrology Modeling, Barriers to Flow Prioritization, and Community Resiliency 
Planning

Planning Project Area: Great Marsh Communities
• Salisbury, Newbury, Newburyport, Essex, Ipswich, Rowley & Gloucester

Community Resiliency Planning Objectives: 
• Assess overall community vulnerability as well provide focused assessments of 

highly vulnerable high-priority community assets through a comprehensive and 
integrated approach.

• Identify operationally feasible, site-specific adaptation strategies that serve to 
reduce risk.

• Engage communities as we work together to lay a framework for future 
implementation of on-the-ground adaptation strategies.



1. Develop community climate vulnerability assessments
2. Conduct comprehensive public outreach & engagement
3. Publish an Adaptation Plan & Implementation Roadmap

Community Resiliency Planning
Tasks To Be Completed (primarily coastal impacts)



Town of ESSEX



Essex
• 16 sq. miles of which 48% 

is forested and 34% is 
Great Marsh

• 3504 residents
• Majority of infrastructure 

located along Rt 133/ 
Main St Causeway 
spanning salt marsh and 
Essex River

• Causeway is a critical 
transportation corridor



High-Priority Assets Identified By The 
Essex Resiliency Task Force

Fresh 
water

High-Priority Assets Identified By The Essex Resiliency Task Force
Priority Asset Location Hazard Type

Main Street Causeway & 
Woodman's Beach

74 Main St. to 166 Main St. Flooding

Eastern Avenue at Ebben
Creek

81 Eastern Ave to 97 
Eastern Ave

Flooding

Conomo Point Rd All of Conomo Point Rd Flooding
Crane Beach (tip of point) Erosion 
Farnham’s Restaurant 
culvert

88 Eastern Ave Flooding

Eastern Ave and Grove St Intersection of Eastern Ave 
and Grove St

Richdale’s Gas Station 156 Main Street Flooding
Ball fields (high school
baseball) and playground

behind Town Hall Flooding

Landing Road culvert Alewife Brook crossing off 
of Western Ave

Flooding

Apple Street culvert near Andrews Street Flooding
Fresh 
water



Main Street Causeway, Essex
(Example)

VULNERABILITIES:
• Tidal flooding

• Storm surge flooding



Short-term Strategies  (now - 2030)
• Create  live  video  feed  showing  the  Causeway  so  residents  and  travelers  can  go  

online  and  see  in  real-time  if  it’s  flooded/impassable.  Track  and  monitor  flow  
beneath  Causeway.

• Convene  Essex  Causeway  working group  (business  owners  and others)  to  begin  
considering  long-term  impacts  and viability.  Include  representatives  from  local  
businesses,  regional  and  state  partners,  and  town  officials.

Long-term  Strategies  (2030 - 2070)
• Raise  road  several  feet  at  least  and  establish  flow  under  roadway  to  restore  

hydrology  and  increase  natural  resiliency  of  marsh;  investigate  feasibility  of  a  
bridge.

• Incorporate  climate  projections  into  long-term  infrastructure  and  business  
planning,  including  road  maintenance  and  utilities  running  along  the  road.

• Ultimately  if  the  road  is  to  be  raised  substantially,  some  businesses  will  need  
to  relocate;  start  business  owner engagement  early  in  the  process  (partial  
planned  retreat).

Short-Term and Long-Term Strategies 
Main Street Causeway



Regional Adaptation Strategies & Recommendations 
for the Great Marsh (from Great Marsh Adaptation Plan, 2017)

• Best  Practices
• Natural  and  Nature Based  Strategies

• Use  living  shorelines  to  stabilize  shoreline  edges,  where  appropriate
• Explore  construction  of  offshore  shellfish reefs  and  beds  to  attenuate  wave  

energy,  reduce erosion,  and  improve  water  quality
• Protect  and  restore  barrier  beaches  and  dunes through  renourishment and  

revegetation
• Explore  opportunities  to  beneficially  reuse  dredged  material 
• Restore  subaquatic  vegetation
• Restore  degraded  salt  marshes
• Facilitate  marsh  migration
• Ensure  and  restore  connectivity  of  river  and  coastal  systems
• Enhance  land  conservation  efforts

• Gray Infrastructure and Retrofits
• Land Use Planning and Policy
• Outreach and Engagement



Town of Essex
Community Resilience Building

• led by Ipswich River Watershed Association
• all day workshop with data, science, 

presentations, and discussions
• 35 attendees 
• 3 small discussion groups
• facilitated by staff from MassAudubon, 

MAPC and MBP

April 2018



The Municipal Vulnerability Preparedness (MVP) program helps communities 
in Massachusetts to:
• Define extreme weather and natural and climate related hazards
• Identify existing and future vulnerabilities and strengths
• Develop and prioritize opportunities to take action to reduce risk and 

build resilience 



Community Resiliency Building Workshop Matrix

Step 1: We identified the Top 4 Hazards for Essex 





Step 2: Important Community Features

What features and resources in Essex are most VULNERABLE to 
weather-related impacts?

• Infrastructure: e.g. buildings, roads, 
bridges, wells

• Environment/natural resources: 
e.g. salt marsh, clam beds

• Society/people: e.g. elderly citizens 
living in flood zones



Findings: Highest Priority Actions

Infrastructural Features
1. Causeway/Route 133 Resiliency Planning, including Main 

Street bridge repairs – working with the State and with 
Business groups 

2. Apple Street – planning and management so as to keep it a 
safe and useable alternate transportation route when 
Causeway/Route 133 floods 

3. Safe Drinking Water - study of vulnerabilities related to 
assuring safe and plentiful drinking water in the future 

4. Multi-faceted emergency warning system for the public 



Findings: Highest Priority Actions

Environmental Features
1. Salt marsh restoration and management – including 

protection of shellfish, addressing erosion, study of sediment 
and movement of sand throughout the marsh) 

2. Mouth of the Essex River – study of sediment and movement 
of sand 

3. Beaver management  – plan for municipal stewardship
4. Chebacco Lake Watershed  - protection of ecosystem, wildlife 

habitat, and water supply 
5. Forest management, both public and private lands, and 

resiliency to address disease and threats of forest fire 



Findings: Highest Priority Actions

Societal Features
1. Municipal outreach & education program, including 

Preparedness Training (led by strategic planning committee) 
2. Emergency services & sheltering plan, supplies & 

communications plan 
3. Adoption of Great Marsh Adaptation Plan (Sandy Grant)
4. Create database of vulnerable citizens 
5. Business Community & Chamber of Commerce, education and 

knowledge sharing, including best practices 



A Menu of Adaptation Strategies



Step 3: We identified actions to address 
these vulnerabilities

STRATEGIES & ACTIONS:
• Causeway reconstruction in 2012
• Emergency vehicles 
• Engage business owners 
• Green Infrastructure & Low Impact Development
• Explore alternate routes: Apple Street
• Long-term: raise road, move businesses
• Improve Marsh Resiliency (first line of defense)

For example: Main Street Causeway
Vulnerabilities:
• Tidal flooding
• Storm surge flooding
• Sea level rise



MVP Top Recommendations to Improve Resilience 

1. Salt Marsh Restoration and Management – Multiple strategies are underway 
and should be continued and enhanced to restore and protect the Essex salt marsh. These strategies 
may include: addressing erosion of degraded marsh banks by building mussel reefs and other 
strategies; studying the movement of sand and sediment throughout the marsh; land protection for 
marsh migration; exploring opportunities to beneficially reuse dredged material; study and 
exploration of the development of oyster/mussel beds; invasive species removal; planting eel grass to 
help with wave attenuation during storms; using green infrastructure to reduce stormwater pollution 
so as to keep shellfish beds open and healthy; and more. 

2. Mouth of the Essex River Study and Management – Efforts should 
continue to work with partners to study and better understand the movement of sediment at the 
mouth of the Essex River and throughout Essex Bay, including analyses of channel and creek hydrology, 
marsh platform elevation changes and response to sea level rise, marsh bank 

3. Management of Inland Flooding
4. Chebacco Lake watershed Protection
5. Forest Protection and Management
6. Regulatory Issues



Ongoing Great Marsh Resiliency Projects  
• Eelgrass Restoration (& green crab control)
• Barrier Beach Dune Restoration 
• Marsh Drainage Restoration
• Marsh Bank Erosion 

- Living Shorelines  (TLP, Mussel Bed 
Restoration)

• Hydrology, Salinity, and Sediment Modeling
• Restoring Native Marsh Platform Vegetation 

through Invasive Species Management 
- Phragmites australis
- Perennial Pepperweed

• Essex River Dredging Project (ACOE)



Essex Feasibility Study for an Essex Bay 
Living Shoreline (mussel reef study)

$15,000

Essex (and 
Great Marsh 
communities)

Documenting Effects of a Large-Scale, 
Natural Sediment Event on Salt 
Marsh Resiliency in the Great Marsh 
Estuary: Assessing Applicability for 
Potential Salt Marsh Management 
Strategies in Massachusetts (TLP)

$60,000

Gloucester Watershed and Water Supply 
Vulnerability, Risk Assessment and 
Management Strategy

$107,044

Newburyport Wastewater Treatment Plant Climate 
Resilience

$122,695

Newbury (and 
Great Marsh 
communities)

Assessing storm energy reduction by 
the vegetated salt marsh platform in 
Newbury, MA: a background to 
enhancing natural protection by the 
living shoreline  (native vegetation)

$225,840

MVP Action Grant Awards in the Great Marsh



Robust regrowth of marsh grasses was the dominant result noted during field 
evaluations of the sediment event (left) but isolated patches of repressed growth 
were noted at each site (right).

Nature-Based Projects  Funded 
through MVP Action Grants that 
Benefit  the Town of Essex 
• Attenuation of SLR/Storm Surge through 

Marsh Vegetation  (Newbury)
• Thin-layer Placement of Sediment on the 

Marsh (Essex)
• Mussel Reef  Assessment (research), (Essex)

Mapping Marsh Vegetation in Newbury



Seawall Assessment, Conomo Point

• Increased Storm Surge to the marsh and Conomo
Point

• Resulting from loss of portion of barrier beach 
protecting Essex Bay(Crane Beach)

• $65,000 from Dam and Seawall Grant (EEA)



Peter Phippen
Town of Essex

MassBays National Estuary Program
Eight Towns and the Great Marsh Committee

Merrimack Valley Planning Commission
Great Marsh Resiliency Partnership

pphippen@mvpc.org
978.729.9067

mailto:pphippen@mvpc.org
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