
Practical ‘Process-Based’ Restoration Framework

1. Understand the site potential

• Work with the land and not against it

2. Focus on key ecological processes1

• Physical drivers of habitat formation and maintenance

3. Identify ‘stressors’ or limiting factors for these processes

4. Plan responses that relieve stress

5. Mother Nature and Father Time2

Building on that conceptual model…

1 See Beechie et al. (2010), Process-based Principles for Restoring River Ecosystems
2 Commonly attributed to William Mitch, OSU

Eel River (Plymouth) – Liberated movement of water



Tidmarsh Farms (Plymouth)
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Tidmarsh Farms before restoration (2010)
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1830 Map – Plymouth Town Hall (G. Davenport)

Credit:  G. Davenport



1.   See Beechie et al, 2010.  Principles for Process-Based River Restoration

Our focus is on the movement 
and storage of water on the land
(a physical process)

• Other key processes are linked (e.g. movement of 
sediment, organic matter, nutrients, organisms)
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DESIGN SUMMARY



Before restoration (2011) 1. Understand the site 
2. Focus on key ecological processes
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During restoration (March 2016)



Post restoration (July 2016)



Post restoration (October 2016)



Assertion #3:

Restoring the natural movement 
and storage of water helps 
aquatic ecosystems respond to 
climate change



MA DEP Water Management Act Program /  Cranberry Bog GIS Layer
~13,500 acres of cranberry farmland in MA today (CCCGA)

Where are opportunities for effective river and wetland restoration? 

• Collapsing 
prices

• Retirements

• Political 
attention

• Land in 
transition





This alternative helps with current and future water challenges…

Eel River Headwaters (Plymouth) – former cranberry farm – 7 years post restoration



Massachusetts has a new state program 
dedicated to this work…



Healthy and dynamic
Restored 
Wetlands

Protected Land 
(e.g. Conservation 

easement via NRCS WRE)

Managed 
Public Open 

Space

Many roles to play

Learning



Another opportunity:  Old dams that have no active use





Jones River (Kingston)



Wapping Road Dam









Healthy and dynamic rivers and wetlands:

• Purify water (e.g. denitrification)

• Maintain baseflow in streams
• Store floodwater
• Provide fish and wildlife habitat
• Preserve biodiversity
• Store carbon
• Provide recreational opportunities
• Inspire with beauty and harmony
• When restored…offer MIRACLES





You now have:
• A good definition of ecological restoration
• A recipe for doing it well
• Opportunities to help address current and future water 

challenges

Your next potential roles:
• Help identify specific opportunities
• Use your new framework to think about other helpful 

opportunities (e.g. replace undersized culverts)
• Talk to elected officials (get MVP certified)
• Build community support for healthy rivers and wetlands



Alex Hackman
Massachusetts Division of Ecological Restoration
alex.hackman@mass.gov
617.626.1548

Former commercial cranberry farm (Tidmarsh Farms) <1 year after wetland restoration

Go make miracles happen!




