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Beaver Hypothesis

Beaver are ecosystem engineers capable of completely altering 
stream ecology. 

Beaver dominated all but the largest streams in North America 
during most of the last million years. 

Most native stream and riparian species are still genetically 
programmed to lifecycles dependent upon, or at least adapted to, 
beaver-created habitat.  

Restoration of native stream ecosystems requires beaver.

Beaver have historically and continue to provide essential 
ecosystem services for the benefit of humans. 



Olmsted Countyôs Problem

ÅMany bridges and culverts are outdated

ÅReplacements must be larger and more 
expensive to accommodate trends in 
increased precipitation and flooding



BRIDGE PRESERVATION NEEDS IN OLMSTED COUNTY

BRIDGE
PRESERVATION

CLASS

Backlog

Maintanence
Only

Recon 1-10
Recon 10-20

$8 Million Needed to Replace Bridges 

& Culverts in the Next Five Years
Backlog
Replace in 1-10 yrs
Replace in 10-20 yrs
Maintenance only

Olmsted has 522 

miles of roadway 

and 327 bridges



Long Term Stream Discharge Trends 
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Culvert and bridge 

replacement designs need to 

account for climatic changes

Source: Minnesota Pollution Control Agency (Welch Creek)

Average 

Monthly Flow



Options for Fixing the Problem

Å Increase flood conveyance

Å Increase flood storage 



Hydrology management 

has two variables:

Åconveyance

Åstorage 

If conveyance is limited, 

storage increases.

If storage is limited, 

conveyance increases.

Source: Donald Hey, 2001

Hydrology 

Management Options



Proposed Fix

A Watershed Plan that focuses on 

increasing flood storage



A plan was developed to store 

upland flood waters as an 

alternative to increasing the 

conveyance capacity of bridge 

and culvert replacements

South Zumbro 

Watershed Storm 

Water & Capital 

Improvement Plan

Both increased 

conveyance and 

increased storage 

have a cascading 

impact on all 

downstream culverts 

and bridges



· Reduced runoff flow volumes and velocities

· Lower transportation construction and maintenance costs

· Improved road safety (reduce flood risk)

· Improved downstream water quality

· Stabilized drainage and stream corridors

· Reduced sediment and flooding damage

· Reduced streambank erosion

· Restored/created wetlands

· Improved fish and wildlife habitat

· Connected wildlife corridors

Benefits expected from implementing the 

Watershed Plan: 



Increase StorageDecrease Conveyance
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Funding to Get Started

$1.20 $1.00



Problems with the 

Proposed Plan

ÅNo sources of capital to get started,  

ÅNatural and cheap storage on floodplains 
is being lost,  

ÅDNR wonôt allow flow control structures on 
the stream



Constructed flood 

storage is 

estimated to cost 

at least 

$10,000/acre foot.

Far less 

expensive is 

restoring natural 

storage on 

floodplains.



Natural flood 

storage is lost 

when streams 

become incised 

and disconnected 

from their 

floodplains


