
Joshua Royte, Conservation Scientist

European Dam Removal Conference, Leon, Spain
November 14th, 2016

Penobscot River Restoration Project, Maine, USA

Early Results and Hydro-balancing Efforts



St. John River the North Woods, Maine ©Ami Vitale

To solve critical challenges, The Nature Conservancy aims to 

improve the health of important natural systems that also 
enhance the lives of people around the world.

The Nature Conservancyôs mission 
is to conserve the lands and 
waters on which  all life depends.



The Nature Conservancy is in All 50 US States, 50 Countries

Myanmar

Gabon

London, Berlin, 

Brussels

New Zealand?

Balkan 

Rivers

India

South 

Africa

Å Land Protection & Management

Å Environmental Flows from Dams

Å Planning:

Å Reoperate existing hydro for flow & fish

Å Planning new hydro for fish & people

Å Dam removal

Å Road-stream crossing upgrades

Å Climate Change strategies

Å Connecting people with nature
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Comparison of rivers sizes and numbers of dam in Northeast U.S. 



The Penobscot 





2.2 M Ha

aŀƛƴŜΩǎ ƭŀǊƎŜǎǘ 
watershed

150 dams

85% Forest Lands

Important source of 
freshwater and 

historically of fish (16B) 
for Gulf of Maine

aŀƛƴŜΩǎ оrd largest City 
Bangor

20,117 Km of streams

1830-2013 4% of fish 
habitat available

















Twelve diadromous fish:

alewife (SC) 

American shad 

blueback herring (SC) 

Atlantic salmon (ES)
American eel (proposed 4 listing) 

sea lamprey 

striped bass 

searun brook trout (salts) 

rainbow smelt 

tomcod 

Atlantic sturgeon (TS)

shortnose sturgeon (ES) 

future too..hickory shad?



1820 to 2012:
Dams, water pollution & over fishing virtually eliminated sea-

run fish from 96% of the Penobscot River Watershed

American shad          3-5 million Near 1000 1.5 million 

Pre-1820 Pre-Removal Anticipated Future

River herring 14-20 million Below 1,000 10-15 million    

Atlantic salmon 75ς100,000 1,300 (10 yr. avg.) 10,000-12,000



Unprecedented 

Collaboration



Regulation
s:

FPA, ESA

Fishery on 
the brink

Hydropow
er

Interests

Motivated 
Partners



Earliest 

planning stages
Project 

is built

P
o
te

n
ti
a
l 
In

c
re

m
e
n
ta

l

Im
p

ro
v
e
m

e
n
t 

in
 S

u
s
ta

in
a
b
ili

ty

Location(s)

selected

Design(s)

complete

Future Existing

Single project

Regional approach

Planning, Licensing, or Reoperation 

of single dam vs. regional approach





Ҧ wŜƳƻǾŀƭ ƻŦ ¢ǿƻ aŀƛƴǎǘŜƳ 5ŀƳǎ
closest to sea: Veazie & Great Works

Ҧ .ȅǇŀǎǎ IƻǿƭŀƴŘ 5ŀƳ
for inland habitat access

Ҧ LƳǇǊƻǾŜŘ CƛǎƘ ǇŀǎǎŀƎŜ
at four other dams

Ҧ LƴŎǊŜŀǎŜŘ 9ƴŜǊƎȅ
to maintain power generation

Ҧ 9ƴƘŀƴŎŜŘ Iŀōƛǘŀǘ !ŎŎŜǎǎ
1,000 miles of historic habitat 

Ҧ IŜƭǇ wŜǎǘƻǊŜΥ 
11 species of native sea-run fish 

associated traditions, culture, and 
economic opportunities

Project Objectives



Penobscot River Restoration Project

Before and After Habitat Access

Existing Access for 

Sea-Run Fish

Significantly Improved 

Access for Sea-Run Fish to 

Nearly 1,000 Miles

Restored use of upriver 

spawning habitat for 

salmon, shad, alewife, 

blueback herring, and eels

East  Branch Penobscot  River

Piscataquis  River

Bangor

Orono Old Town

West Enfield

Howland

Penobscot  River

Bucksport

East  Branch Penobscot  River

Piscataquis  River

Bangor

Orono
Old Town

West Enfield

Howland

Penobscot  River

Bucksport

East  Branch Penobscot  River

Piscataquis  River

Bangor
Orono

Old Town

West Enfield

Howland

Penobscot  River

Bucksport

Diminished use of 

upstream spawning 

habitat by salmon 

and eels

Underused state 

of the art 

upstream fish 

passage

Little or no 

commercial, 

recreational, 

or tribal 

sustenance 

fisheries

Little if any passage of 

shad, alewife, blueback 

herring, striped bass, 

sturgeon, smelt, and 

tomcod, impaired 

passage of eels

Restored use of 

upriver spawning 

habitat for salmon, 

shad, alewife, 

blueback herring, 

and eels

State of the art 

passage for salmon, 

alewife, shad, 

blueback herring, 

and eels

Restored 

commercial, 

recreational, 

and tribal 

sustenance 

fisheries

Full restoration of 

historical habitat and 

access for salmon, shad, 

alewife, blueback herring, 

eel, striped bass, sturgeon, 

smelt, and tomcod

>2,600 km of habitat



Partners in the Penobscot River Restoration Project

 

 

Penobscot River

Restoration Trust 

=

http://www.nfwf.org/index.htm
http://www.nfwf.org/index.htm


Project Milestones



Great Works

Dam Removal



Photo by Monty Rand









Veazie Dam Removal















Milford Fish Lift




