
Michigan Department of Natural Resources 
Fisheries Division 

The Habitat Management Unit 



 

 

  
 

 

•  Most culverts were placed and designed with the 
objective of moving water across a road alignment 

•  Little consideration given to ecosystem processes 
(hydrology, sediment transport, fish and wildlife passage or 
movement of woody debris) 

•  Not surprising then - that many culverts significantly 
disrupt movement of aquatic organisms and normal stream 
function 

Hotchkiss, R.S. and Frei, C.M. 2007.  Design for Fish Passage At Roadway Stream Crossings:  Synthesis 
Report. U.S Department of Transportation, Federal Highway Administration, Office of Highway 
Infrastructure and Research. FHWA-HIM-07-033 



 

Stream simulation 

Is an approach to culvert design: 

- that avoids flow constriction during normal 
conditions 

- maintains appropriate channel conditions with 
 structure 

and is an effective approach for accommodating and 
preserving or restoring ecosystem function that maintains 
habitats and aquatic animal populations 



Road networks and river systems are similar in that: 

- long, linear features of the landscape 

- transporting materials and organisms is fundamental to how 
they function 

- connectivity is key to continued functioning of both 

Our goal should be to create a transportation 
infrastructure that does not fragment or undermine the 
essential ecological infrastructure of the land 



 

 

Fish swimming abilities: 
-  are highly variable among species 

- the danger with using swimming abilities to design crossings 
 is that most information we have is on strong swimmers 

- very little is known about the majority of fish species 
particularly juvenile and non-sport fish species 

-even less is known about non-fish species 

 soft shell and musk turtles rarely travel overland and 
are not strong swimmers but continuity is essential for survival 
this is also true for many species of crayfish and most 
salamanders 

mussels are also dependent on fish movement however most 
use small, sedentary host fish that are typically weak 
swimmers and highly vulnerable to movement barriers 



 Given the large number of species that make up river 
communities 

lack of information on swimming abilities 

and, passage requirements for most species a species based 
approach should not be used for designing road stream crossings 

An ecosystem approach is the practical approach to maintain 
viable populations and maintain the essential ecological 
processes that shape and maintain ecosystems over time. 



Maintaining un-fragmented stream bottom and bank edge 
habitat is the best strategy for providing continuous and 
interconnected populations for these species. 

We have focused on fish passage historically and presently 
however, we should focus on stream function; 

 fish passage does not mean stream stability but 
stream stability and function allows for fish passage 

In addition other wildlife use these travel corridors 
including muskrat, mink, otter, frogs and snakes. 





    

 

 

 

Headwater streams: 
- Accumulatively provide much more habitat for

 aquatic organisms than large rivers 

-  Highly productive due to their relationship with 
adjacent upland habitat 

-  Provide cooler water temperatures due to shading and 
 groundwater inputs 

-Account for most of the total stream miles 























            

            

            

            

            

  

 
 
 

Waterbody CulvertW 

< BKFW 

Culvert > 
Stream 
Slope 

Not 
Buried 

Perched M/NM Fish Xing 

@ BKF 

Denomie X X S/M Barrier 

Pekkala X X X S/M Barrier 
Dickerson X X X X S/NM Partial 

Quaker Brook X X S/NM Barrier 
McBride X X S/M Partial 

Sweet S’Mine X X S/NM Partial 

Evans X X X S/NM Barrier 
Indian X S/M Partial 
McIntyre N/A

 Passable 

Arner X X X S/NM Barrier 
Second X S/M Barrier 
Larson X X X N/A

 N/A 

Gomanche X N/A

 N/A 

Perch N/A

 N/A 

% of Total 50% 71% 64% 14% 60% (6/10) 91% (10/11) 



Michigan Department of Natural Resources and
Michigan Department of Environmental Quality

 2007 Culvert Application Inventory 

2007 

40% 

48% 

12% 

Culvert applications reviewed 240 



Michigan Department of Natural Resources and
Michigan Department of Environmental Quality

 2007 Culvert Application Inventory 

2007

27%

73%

Culvert applications reviewed 224 



Road Hydro 
Intersections = 67,511 

Bridges = 6,811 

Culverts = 60,700 
























