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Presentation Notes
Welcome, thanks for your interest in shad and healthy rivers
Quick background on American Rivers: We are a national nonprofit dedicated to the protecting and restoring rivers for the benefit of both people and nature. We have four main program areas: river restoration, water quality, water supply and conservation, and river protection (including blue trails and land conservation). We have a field office in Durham, NC.
I was brought on by American Rivers to help build our river restoration program in NC focused on the selective removal of dams and other barriers in streams and rivers. Today we’ll talk a little about this approach, and its relationship to healthy fish populations such as shad.



Characteristics of River Health
• Water Quality
• Water Quantity 
• Connectivity
• Complexity
• Sediment Balance

Boone Fork, NC
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I know most of you are familiar with this, but I wanted to start with the basics to set the stage for our discussion. When we talk about healthy rivers, we’re looking at:
Water quality- Dissolved oxygen, Temperature, Pollutants
Water quantity - Natural flow regime, has heterogeneity
Connectivity of habitat across distances and geomorphic features
Complexity- of habitat in-channel, on the bed, on the banks
Sediment balance- we all know one of the major functions of rivers is to transport and deposit sediment

Dams impact each of these characteristics. An important thing to remember is that rivers are naturally dynamic systems, and should be allowed to be so.
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Here’s how a healthy river looks. 
It has connectivity of flow up and down its length
It has a complexity of instream habitat, from root wads and other woody habitat, to riffles and pools. These support fish, macroinvertebrates, amphibians, and other critters.
Banks are stabilized by natural vegetation.
Sediment transport and deposition is in balance.
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Flooding is a natural part of rivers, and is needed to keep them, and the species that depend on them, healthy.
The overflow of rivers onto their floodplains during a storm event allows for lateral expansion and connectivity of the river.
It deposits sediment to replenish the floodplain and stream bank. 
It supports riparian wetlands.
It slows the flow of rivers during storms, thereby reducing erosion.
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When man-made structures- such as dams, levees, berms, and culverts- are built, this disconnects the river and causes it to lose the functions we’ve been talking about.

Let’s go through those impacts one by one.



DAM!

HOT!

HOT
DIGGETY

DAM!

• Block fish passage
• Warm temperatures, lower O2
• Trap sediment and nutrients
• Degrade water quality
• Degrade habitat, lose complexity
• Lose flow

IMPACTS OF DAMS
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First we start out with a natural river system with native and migratory fish, such as shad
Then we build this thing, and Dam! They’re stopped in their tracks. As water builds and temperature gradients develop, warmer water is sent downstream, and the fish get Hot!
After that we have sediment accumulate behind the dam, starving 
When a dam is built, this changes the river environment in a few ways:
First, it creates an impoundment, which turns the riverine environment into a reservoir, which is a completely different habitat
This blocks the native fish, and causes temperature gradients to develop and waters to warm
Sediment and nutrients accumulate over time, often leading to eutrophication
And species that are better adapted to the lake environment benefit (such as bass, crappie, catfish)
So to recap…



Habitat ComplexityContinuity, Passage

Stream Flow, Sediment 
Transport Water Quality



Dams in the US - Estimates
79,000 Dams in NID Database

99,000 Dams in USFWS Barrier Database
2.5 million Dams built by NRCS (ponds)

High Hazard

Significant 
Hazard

Low Hazard

Hazard 
Classifications:
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Map of National Inventory of Dams, a database maintained by the Army Corps of Engineers
About 80,000 dams on this database; but only includes large dams (tall and/or with large impoundments)
There are about 100,000 dams in a database maintained by the US FWS
Finally, one report estimated that about 2.5 million small pond dams had been constructed by the NRCS as part of their watershed management approach
So, there’s a lot of stuff out there fragmenting our rivers, and most of these are no longer serving their original intended purpose- the cumulative effect of this on our rivers, fish and other species is astounding



Dams in North Carolina

5,624 in the database
60,000-80,000 estimated total
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This is a map of the dams in NC, created from an inventory maintained by the NC State Dam Safety Program
When I first threw the data up in GIS, there were so many that it looked like the state had a rash- so I call it the red rash map
The inventory mostly just includes dams that are 15 ft tall or above, or are considered “high hazard”- there are tens of thousands more



McCoy Linn Dam Removal, Spring Creek, Centre County, Pennsylvania, 2007
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American River’s River Restoration Program specializes in selective dam removal as the most effective, biggest bang for your buck way of restoring rivers
More than 720 dams have been removed around the country- Majority have been under 15 feet high (lowhead dams)
American Rivers has worked on more than 250 these removals, like this one in PA.
We funded half of this project, which has restored trout habitat and helped alleviate local flooding by reconnecting the river to the floodplain. 
To date, our work reconnected more than 4,000 rivermiles of river that were previously fragmented by dams.
 




Blueback herring

American shad

Benefits to 
Fish (SHAD!)

Shortnose sturgeon

American eel

Brook trout
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One of the most obvious benefits to dam removal is restoring fish passage, both for migratory spawning and local migrations
Many of our restoration projects benefit anadromous fish, such as American shad. Other anadromous species include herring, sturgeon, and eel. S
Studies have documents declines in anadromous fish populations to less than 5% of historic levels.
But, it’s not all about anadromous fish! We have done much work in coldwater streams, benefiting brook trout and other native species. A similar number shows up here- that is, studies have found that only 5% of intact brook trout populations remain.



Benefits to other 
critters
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Many benefits to other aquatic and non-aquatic species
Freshwater mussels are among the most imperiled of all aquatic species.  Approximately 70% North American species are extinct, endangered, or in need of special protection. Here is a picture of our Restoration Director on a mussel sampling trip associated with a dam removal.
Aquatic insects, like dragonflies, also benefit from our restoration work.  
Dam removal project in MA received a $100,000 grant because it benefited several species of concern, including a state-listed dragonfly.
The habitat created by dam removals benefits benthic macroinvertebrates, as well as some less common aquatic and semi-aquatic species like salamanders- this is a picture of the Neuse River waterdog
Birds and other non-aquatic wildlife thrive around healthy rivers and floodplains.



Economic, Safety 
and Liability 

Incentives

Small Child

Board 
wedged 
into dam
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There is often a strong economic incentive for the dam owner, as repairing/rebuilding is much more expensive than removing
Liability is also a major concern. Dams can fail and cause flooding; they can also be a public safety hazard.



Recreation and Community Revitalization
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But our work isn’t just about fish and critters and safety- we work directly with communities to reestablish their connection to and appreciation of HEALTHY rivers.
Community benefits from restoration projects can include enhanced recreational opportunities- kayaking, canoeing, fishing for native, river-adapted species, and camping/hiking along the river
Benefits are also often economic- a restored river supports the recreational industry and can actually increase property values
Finally, a healthy river can serve as a community centerpiece, something people are proud of and work together to protect and enjoy



Billington St. Dam Removal, Plymouth MA
View Looking Upstream View looking Downstream

WITH DAM WITH DAM

WITHOUT DAM WITHOUT DAM
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Let’s look at some examples. American Rivers has strong restoration programs in the Northeast and PA.
Here is an example of a removal in Plymouth, Massachussets
This is a common example the kind of dams we work to remove- small, lowhead, run of river dams, often with failed fishways- these are often the biggest problems because there are so many of them!
I love this before and after take- the without dam pictures were taken less than a year after removal.



Before/After

Ballou Dam Removal, Yokum Brook, Becket, MA
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Here’s another good example.
Couldn’t get full removal of floodplain stuff because of infrastructure constraints
But removed hazard and restored habitat and fish passage in the process



What’s wrong with this picture?  A lot if  you’re a fish! 
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Think we have a lot of dams?  Most of the time when you cross over a stream in your car, you’re driving over a culvert.  
Few were designed with long-term in mind.
Now we have development, more runoff, more water in the river.  
Culverts can scour out, becoming “perched”; they can also get clogged and back up water- this causes them to act as dams.



Before/After

Dingle Road Culvert Replacement, Bronson Brook, Worthington, MA
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Replaced perched culvert with “stream simulation” culvert- in other words, the bottom of the culvert is open, and is actually the real stream channel.
Culvert opening is large relative to its length – many critters don’t like entering dark tunnels.  
Good for moving water, good for fish, good for other wildlife too. 




Not New to Us: Dam Removals in NC
Name Stream Basin Date

Dillsboro Dam Tuckaseegee River Little TN 2010

Steeles Mill Dam Hitchcock Creek Pee Dee 2009

Spruce Pine Dam North Toe River French Broad 2009

Carbonton Dam Deep River Cape Fear 2006

Lowell Dam Little River Neuse 2005

Freedom Park Dam Little Sugar Creek Catawba 2002

Unnamed Dam Marks Creek Neuse 2002

Rains Mill Dam Neuse River Neuse 1999

Quaker Neck Dam Neuse River Neuse 1998

Cherry Hospital Dam Neuse River Neuse 1998

Ash Bear Pen Dam Unknown Unknown 1990

Forny Ridge Dam Unknown Unknown 1988
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Dam removal not new in NC- we have taken out a number of dams, here is a sampling of some of the better known projects (if you have others to add to this list, please contact me after)
They go from most recent to oldest that I could find- I’ll go over a couple of these examples



Carbtonton Dam Removal on the Deep River

Before 
removal

After 
removal
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Restored flows to over 18 miles of river/streams
In fifth and final year of monitoring effort
13 substantial riffle habitats have developed
Restored riverine microhabitats suitable for Cape Fear shiner and various rare mussel species such as brook floater
Cape Fear shiner has been found at more than half of the monitoring sites in the former impoundment




Lowell Mill Dam Removal on the Little River

Migratory Fish Spawning Habitat
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Restored flows to over 7 miles of rivers and streams
Benefits a number of fish species, including several anadromous fish such as shad
Number of fish species jumped from 42 pre-removal to 57 two years after the removal
American shad was found above former dam site where it was not found before, as well as several darter species



Steeles Mill Dam on Hitchcock Creek in Rockingham, NCRemoved July, 2009Steeles Mill Dam Post-Removal
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15 foot tall, 110 year old dam once used to produce power for a cotton mill, fell into disuse by 1999
Expected to restore more than 15 miles of habitat for anadromous species such as shad. 
Historic records indicate that American shad and American eel lived within Hitchcock Creek. Other species, such as hickory shad, striped bass, Atlantic sturgeon, and the federally-listed shortnose sturgeon migrate up the Pee Dee River annually.
Value Added: Supports development of a 10-mile long blue trail along the creek, which will provide economic and recreational benefit for the community, and help protect the river from future development
CLICK- dam was removed in July 2009, took just a few days
Here is what it looks like now.
Now entering two-year monitoring phase:
Determine the presence or absence of diadromous fish
Evaluate changes in geomorphology and habitat
Identify additional potential barriers in the Hitchcock Creek watershed
Determine the changes in the mussel community



American Rivers in NC: 
Working to build a 
successful river restoration 
program

American Rivers in NC: 
Working to build a 
successful river restoration 
program



Contact Info:
lbatt@americanrivers.org

919-682-3197

http://www.maineenvironment.org/Edwards_Dam/edwards1.htm�
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