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Gulf of Maine



Maine’s Searun Fish
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Commercial Value

Lobster

Approximately 400,000,000 euros per year

Juvenile Eels

Approximately 20,000,000 euros per year



On average one 
dam every 9km on 
large rivers in Maine.

Today there are
179 hydro-electric 
dams in Maine.





Penobscot River 
Restoration Project

→ Removal of Two Mainstem Dams
closest to sea: Veazie & Great Works

→ Bypass Howland Dam
for inland habitat access

→ Increased power production at 4 
dams --> Net increase in power

→ Enhanced Habitat Access
2,000 miles of mainstem habitat 

→ Help Restore: 
12 species of native sea-run fish,
associated traditions, culture,
and economic opportunities



Penobscot River Restoration
Enabling Conditions

→ Federal Power Act (Dams)

→ Pending & final Endangered 
Species Act Salmon listing

→ Tribal Advocacy

→ Defeat of Basin Mills

→ Patient negotiations 
and relationship-building
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Federal Power Act (FPA)

What is the Federal Power Act

• Enacted in 1920 to coordinate the 
development on waterways

• Most hydroelectric projects in U.S. have 
an FPA license

• FPA grants a license for 30-50 years and 
requires reapplication

© Kleinschmidt Associates



Federal Power Act (FPA)

How the FPA helps migratory fish

• License expiration requires assessment 
of environmental measures

• Several licenses were expiring on the 
Penobscot River

• Environmental measures outweighed 
the value of the outdated hydro dams

© Kleinschmidt Associates



Federal Power Act (FPA)

What the FPA does poorly for migratory fish

• Rarely requires dam removal

• Requires significant time and resources

• FPA dams are rarely eligible for federal 
funding for fish passage

• Passage measures cannot cost more than 
the electricity generation of the project

© Kleinschmidt Associates



Endangered Species Act (ESA)

What is the ESA?

• Gulf of Maine Distinct Population Segment

• Critical Habitat for Atlantic salmon (2009)

• Atlantic Salmon Recovery Plan (2019)

• Required reduction of impacts that could 
cause the species to go extinct

© Casey Clark



Endangered Species Act (ESA)

How the ESA helps migratory fish

• Cumulative impacts to species         
(whole riverbasin)

• Passage effectiveness requirements

• Ongoing research to understand threats

© Casey Clark

Lifestage Upstream Downstream

Smolt - 95%

Adult 96% 95%

Delay <48 hours <24 hours



Endangered Species Act (ESA)

ESA is not perfect

• Critical habitat excludes important habitat

• Public cannot as easily connect to 
endangered species

• Does not amply fund recovery actions

• Does not act as aggressively as it could

© Casey Clark
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At the Great Works Dam 
removal, 2013
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(Former) Great Works Dam
290m wide, 7.3m tall // 2nd Dam up from Ocean (56 kilometers)



(Former) Great Works Dam
Removed 2012



(Former) Veazie Dam
305m wide, 7.3m tall // 1st Dam up from Ocean (48 kilometers)



Veazie Dam removal, in 2013



(Former) Veazie Dam
Removed 2013





Howland Dam



Howland Dam
Decommissioned and nature-life fishway constructed in 2016 (320m long, 33m wide)



Penobscot River Restoration Begins, June 2012

Largest remaining 
run of Atlantic 
salmon in the US



A More Connected Penobscot, May 2016

2,000 mi. of additional 
accessible mainstem habitat



Atlantic

SALMON

dam removals



>6.1M

dam removals



Multitude of benefits

• Terrestrial, avian, marine wildlife 
benefiting from increased fish 
populations.

• Marine and freshwater ecosystems 
improved and reconnected.

• Steps toward restoring cultural 
connection of the Penobscot Nation to 
their river.

• Revitalize tourism, recreation, and 
economic opportunities for riverside 
communities.



Slide for 'other key elements' that played a 
role in the success of dam removal in Maine?

Casey Clark, Département des ressources marines du Maine 
casey.clark@maine.gov

Hadley Couraud, The Nature Conservancy in Maine
hadley.couraud@tnc.org

Merci 

beaucoup!
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The next slides are photos 
we could use as/if needed.
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