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Fish and Wildlife Need to Move 

 Dams provide many societal benefits 
 Recreation, electricity, flood control 

  
F&W need access to different habitats 

for: 
 Lifetime needs 

 spawning habitat 
 nursery habitat 
 adult habitat 

 Seasonal needs 
 refuge from heat or cold 
 different food sources 
 

 Humans introduce barriers 
 Legacy of industrial past 

 How do we prioritize? 
 Limited funds 
 



TNC Eastern Division  
Aquatic Connectivity Projects 

 Northeast Aquatic Connectivity 
 http://rcngrants.org/content/northeast-aquatic-connectivity 

 
 
 
 
 
 Chesapeake Fish Passage Prioritization 

 http://maps.tnc.org/EROF_ChesapeakeFPP 
 

 
 
 

 
 South Atlantic Aquatic Connectivity Assessment & Tool 

 http://www.southatlanticlcc.org/page/projects-1?projectid=1465119 

http://rcngrants.org/content/northeast-aquatic-connectivity
http://maps.tnc.org/EROF_ChesapeakeFPP
http://www.southatlanticlcc.org/page/projects-1?projectid=1465119
http://www.southatlanticlcc.org/page/projects-1?projectid=1465119
http://www.southatlanticlcc.org/page/projects-1?projectid=1465119


Purpose & Goals 

 Help states to move from 
opportunistic to “ecological-
benefits” approach to dam 
removal / fish passage 
improvement 
 

 Produce a tiered list of dams 
based on their potential ecological 
benefit if removed / improved 
passage 
 

 Develop a tool that allows 
managers to re-rank dams at 
multiple scales (state, HUC, etc) or 
using attribute filters (river size 
class, dam type, etc) 

 



Workgroup 

 Workgroup engagement 
critical at every step of the 
process 
 Data collection 
 Key decisions 
 Result review 

 
 



Methods 
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Conceptual Approach 

 Calculate a host of metrics for every dam & allow users to weight the 
relative importance of each metric for their purposes 

15 miles 
connected 
river upstream 

2 other dams 
downstream 

3 road crossings/acre 
in upstream 
watershed 4% Impervious in 

upstream watershed 

Current habitat for 3 
Anadromous species 
downstream of dam  

In a watershed with 
healthy brook trout 
populations 

40 total river miles 
upstream 

On a size ‘3b’ river 

90% natural LC in 
upstream watershed 

2 rare mussel spp in 
watershed 



Data 
Preparation - 
GIS 

Data 
Collection 

Data 
Processing 

Internal 
Review / 

QC 

Partner 
Review / 

QC 

Partner 
edits / 

corrections 

 
• Dams 

 
• Natural 

Waterfalls 
 

• Anadromous 
Fish Habitat 



Dams – Primary Unit of Analysis 

 Sources: 
  State databases 
 NID 
 GNIS 
 

 ‘Snapped’ to 1:100k NHD 
Plus  
 Has the potential to introduce 

error: farm pond next to a 
mainstem river 

 
 

 TNC manually reviewed 
flagged dams 
 

 Sent to state contacts for 
additional review / where 
TNC unable to make a 
determination 

 

~30,000 dams total 
~50% on 100k hydro  



‘Snapping’ Dams 

 ‘Snapped’ Hydrography 
 Has the potential to 

introduce error: farm pond 
next to a mainstem river 

 
 

 Automatic review flags 
 manual review 
 

 Sent to state contacts 
for additional review / 
where TNC unable to 
make a determination 
 

 



Waterfalls 

 Sources 
 GNIS database 
 State biologists 
 

 Snapped to 100k 
NHDPlus 
 

 More limited review  
 Fewer attributes available 

(e.g. no RiverName to 
compare) 

 Less comprehensive data  

~600 waterfalls total 
~92% on 100k hydro 



Additional Data 

Landcover 
Roads / RR 

Impervious 



 
• Metrics: Descriptive 

attributes for all dams 
 
 

 
 

• Lots of geoprocessing.  
Automated/documented with 
models & scripts 

 
 
 
 

• Result: table where each row 
is a dam, each column is a 
metric 

 

Metric Calculation (Desktop GIS) 

 



Metrics Assigned to Dams 

 “Functional” River 
Network length 

Target Dam 

Other barriers Upstream  
Functional  
Network 

Downstream 
Functional  
Network 



Metrics Assigned to Dams 

 Upstream Functional 
Network Length 



Metrics Assigned to Dams 

 % Natural Landcover in 
Watershed 

 



Metrics Assigned to Dams 

 Native Fish Species 
Richness 



Metrics Combined 

 The hypothetical ‘best’ dam 
would have…. 
 
 The longest functional 

networks 
 0% impervious surface in its 

watershed 
 100% natural landcover 
 All anadromous species 

downstream 
 The most rare fish 
 The greatest diversity of 

native fish 
 Etc., etc., etc., 

 

But… Not all metrics are of equal importance 
 



Metric Weights 

Metric Category Metric Diadromous Weight 

Connectivity 
Status 

Density of Road & Railroad / Small Stream Crossings in Upstream 
Functional Network Local Watershed 

5 

# Dams Downstream 10 

Total Upstream River Length 10 

# Fish Passage Facilities Downstream 5 
Connectivity 
Improvement Upstream Functional Network Length 10 

Watershed / 
Local Condition 

% Impervious in Upstream Network Active River Area 5 

% Natural in Upstream Network Active River Area 5 

% Impervious in Contributing Watershed 5 

Ecological 

# Diadromous Spp in DS Network (incl Eel) 10 

Presence of Anadromous Spp in DS Network 20 

CBP Stream Health 10 
Size / System 
type # Upstream Size Classes >0.5mi gained 5 

Subjective process: Defining & quantifying your objectives 
 



Anadromous 
fish weighting 
scenario   
 

Results tiered into 5% 
bins-- the precise order 
isn’t as meaningful as 
the broad order   

 

Driven by 

Anadromous fish data 

Upstream network 
length 



Resident Fish 
Weighting 
Scenario 
 

 

Driven by: 

Total length of re-
combined connected 
network 

Watershed metrics (e.g. 
landcover, impervious 
surface) 

 



Caution: these results… 

 Are not a hit list of dams 
 Are not a replacement for site-

specific knowledge and field 
work 

 Do not incorporate any social, 
economic, or feasibility factors 

 Do not incorporate every 
possible aspect of potential 
ecological benefit 
 
 

 Are a screening-level tool 
 Use the best available data 
 Help inform on-the-ground 

decision making 



Result Uses 

 
 Database of ecologically relevant 

metrics 
 

 Project evaluation 
 Basis for state-specific work (CT 

– Steve G) 
 American Rivers (Chesapeake) 

 
 Communicating with 

owners/funders 
 

 Grant writing / Fundraising 
 TNC CT Basin 

 
 Bring attention to new projects that 

may not have been looked at before 

 
 Developing basin-level plans 
 Conte refuge 

 
 Local-level communication 

 
 Inform advocacy efforts 

 
 Stimulate proactive action rather 

than opportunistic removals 
 

 ASMFC Uses 
 
 



Long term vision 

 A unified database of dams 
along the eastern seaboard 
 Re-run Northeast & 
 Merge with SE 
 

 host of network and 
ecological characteristics 
calculated for all dams 

 
 ranked by their potential to 

benefit diadromous fish 
species. 
 

 A web-based tool for running 
custom analyses based on 
user-defined parameters & 
extent 



Local and Watershed Scale Impacts of Dams & 
Dam Removal in the Connecticut River Basin 

A. National trends in dam removal

B C f d l i N E l dB. Census of dam removals in New England

A. Dam Removal as river restoration strategy in New 
E l dEngland

D. Geomorphic Attributes of New Englandp g
1. Boundary conditions
2. Initial conditions

Frank Magilligan, PhD

E. Role of the Corps in river restoration

Frank Magilligan, PhD
Department of Geography, Dartmouth College

magilligan@dartmouth.edu



Dam removal is not new nationally, but rapid 
growth is newgrowth is new

National Total > 1000National Total > 1000 



Service, R., 2011, Science



Dams in New England
From National % of NID Dams 

with High or
Compilation from

Inventory of dams 

(NID)

with High or 
Significant Hazard 

Potential

State Agencies 

and TNC
State #Dams > 15 m # Dams
ME 647 20 26.43% 760
VT 367 31 52.86% 1027
NH 653 35 44.10% 5076
MA 1602 62 70.04% 3002
RI 215 2 74.88% 668
CT 726 52 93.94% 3624
Total: 4210 202 62.19% 14157









Veazie Dam, Penobscot River, 2014







Management goal of dam removal:

1. Restoring Anadromous Migratory Runs

2.  Diminishing Habitat Fragmentation & 
Improving Longitudinal Connectivity

3. Top Down vs. Ad hoc

How does it vary by State?
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Removed: 2010
Time to Removal: 11 yrs

New England: Average Time of 
Dam Removal = ~7 years!!!
 Of the 129 Dams Removed Very Few (< 10%?) Have Had Any Of the 129 Dams Removed, Very Few (< 10%?) Have Had Any 
Post-Removal Monitoring with Less Having Both Pre-Removal 
and Post-Removal Monitoring



Field Study of Dam Removal on the 
Ashuelot River, NH







CONCLUSIONS
Dam  removal is  a critical component of river restoration in New England

From a geomorphic perspective, due to the extant boundary conditions 
of  the New England landscape:

• The spatial extent of upstream propagation of the knickpoint is spatially• The spatial extent of upstream propagation of the knickpoint is spatially 
limited.

• The re-connected sediment flux has not led to significant downstream 
d iti b t h di t h l t d it h i d ideposition, but where sediment has accumulated, it has improved spawning 
habitat for diadromous fish.

The Corps can have an important pro-active role in river restoration:The Corps can have an important pro active role in river restoration:
• Facilitate the CWA 404 wetland mitigation process.
• Take a leadership role in providing resources for pre-removal and post-

l it iremoval monitoring.
• Help coordinate the strategy for identifying which dams, once removed, can 

have significant effects on restoring watershed connectivity.  
• Maintain and perhaps expand its active role in re-introducing environmental 

flow prescriptions.
• Work with states to enforce dam safety laws and standards. 
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