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Presenter Background

• Dr. Bryan Burroughs, Executive Director, Michigan Trout Unlimited

• M.S & Ph.D. Degrees Mich. State- Fisheries & Wildlife – on Dam Removal

• ~25 years working on Michigan Dams & Dam Removal Issues
– Heinz Center Dialogues (Books on Dam Removal (early 2000’s))

– Stronach Dam Removal Study – publications

– Boardman River Dams – Feasibility Studies Consultant

– Golden Lotus – Pigeon R. Dam Removal

– Involved with ~2 dozen Michigan Dam Removals now

– MI Dam Safety Taskforce Appointee

– MI Hydro Relicensing Coalition  - Steering Committee

– Consumer’s Dams – MMAC Settlement Agreement participant



Dams

• What: structures that hold back water on rivers/streams

• Why: recreation, fire & farm ponds, flood control, drinking water 
supply, irrigation, mining waste containment, mechanical and 
hydroelectric energy generation, navigation and wildlife 
management

• Where: nearly every major and minor river system in lower 48 

           states has at least one

• How Many: ~2.5 million dams in the U.S.

              ~76,000 which are >6 ft. tall
    ~3,000 minimum in Michigan
   …and many more undocumented…



Documented Michigan Dams

Dam sites



Dams: 
What they do to rivers
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Late Reservoir Sedimentation Phase



Effects of Dams

• General: flow of water, sediment, nutrients, & aquatic 
life interrupted

• Sediment – delivered by river to reservoir and 
accumulates. Doesn’t get delivered downstream, and 
river changes because of it.  

• Water Temperature – slowing, warming.  Most Michigan 
dams warm water temperatures in reservoirs and 
downstream (the amount varies from subtle to 
significant).  

• Fish – Impacts due to Habitat Alteration & Habitat 
Fragmentation (i.e. river changed & blocked off) 



Water Temperature Effects

From Zaidel et al.2021. Impacts of small dams on temperature. Ecological Indicators, Vol 120.   



Fish Densities @ MI Dams

From: J. Lessard, D. Hayes. 2003. Effects of elevated water temperature on fish and macroinvertebrate 
communities below small dams.  River Res. Appl., 19 (2003), pp. 721-732



Dam removals: 

What they do to rivers



Flow

Pre-Dam Removal



Flow

Immediately Post - Dam Removal
                     (if sediments are not “dredged”)
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Years - Post-Dam Removal 
(if no active restoration measures used)

Upstream

Downstream



Flow

Sometimes, we need to limit sediment erosion (e.g., bridge 

protection upstream), so we install rock structures in the new 

stream to limit downcutting, or to speed up new riffle-pool 

creation).  These are considered “active” measures in contrast 

with fully “passive” dam removal depicted previously.  



BEFORE a “stage”  of a dam removal

AFTER (2 hours later)
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• Sediment erosion occurs & slope increases

– River cuts down through sediment fill (incision)

• Water Velocity (& diversity) increases

• Water Temperature Impacts alleviated

• Substrate Size Composition – coarsens & diversifies

• Bedform diversity increases (% - runs, riffles and pools)

– Full restoration requires larger flows, unless active management

• Sinuosity (meanders) – incision path locks – little change

Stream Morphology Summary

Dam Removal: River Slope increases, and everything else 
follows…



What Dam Removal Does to Fish

1) Allows fish to move around – accessing all habitats
-needed for life stages, survival, feeding, reproduction

2) Restores high gradient river habitat and colder 
temperatures; more and better habitat for river fish



Brown trout*
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White Sucker Density
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A recent small dam removal

Prior to Removal

During Removal
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Mio Water Temperatures



Mio Water Temperatures



Impairment Status

Coldwater streams have a coldwater 

fishery designated use within state 

and federal water quality regulation 

frameworks.  

Dams located on coldwater fisheries, 

can elevate water temperatures 

downstream of them past those 

standards, impairing them, and 

causing loss of coldwater fisheries

These can be evaluated through 

data collection, and when found, 

reported as impairments by EGLE.

Despite the upwelling systems, 

several of the rivers with Consumers 

Dams are now listed.    



Impairment Status

From: USGS gage station data, compiled and summarized by Michigan HydroRelicensing Coalition



Sediment Management
- Often the most complicated parts of designing a 

dam removal

- How much and what types are stored in the 
reservoir? Are they contaminated?  

- Can it be allowed to move downstream, or does 
some of it need to be removed or collected? (active 
sediment removal increases costs significantly)

- Can affect what the river there will look like, 
streambed and banks

- Klamath Dam Removals (largest in US) did little 
active sediment removal (on purpose).

- Consumers Energy dam removal cost estimates 
currently include significant active sediment removal.  



Dam Removal Process

• Decision to remove or not remove dam – if yes then,

• Preliminary assessments and investigation – answers basic questions, 
brings into focus what dam removal would look like, and what the 
project would generally entail.

• Property Ownership Disposition & Access/Recreational Amenities 
Planning

• Full engineering and alternatives development, final design

• Permitting, funding, contracting, project management

• Dam Drawdown – lower water level

• Any active sediment management

• Dam infrastructure removal

• Any active stream restoration measures implemented

    



Further Learning…

• This was created as a primer of what to expect with dam 
removals

• It was meant to provide clear illustrations of concepts, with a 
mix of data from studies to reinforce those

• There now exists a lot of detailed information and studies on 
all aspects of dam removals available by searching online

• General internet searches on dam removal will yield a lot of 
information.  For searching scientific studies only, Google 
Scholar is a good starting tool (access to full science papers 
can be limited, but almost all provide at least the summary 
abstract to everyone).

• Whether or not you prefer dam removal outcomes, its 
important to have confidence that you accurately understand 
what the outcomes would be.  We hope this helps get you 
started towards that.  
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