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GENERAL CRITERIA
Specific designs will be developed for each site to address the particular problems and resources involved that are identified by a documented stream assessment and a habitat assessment for the species for which fish passage is designed.  The design will accommodate the smallest and weakest fish (including life stages of particular species) expected to use it.   

The species for which fish passage is being designed will be identified along with the pertinent information for that species important for designing appropriate fish passage.  This information includes the species’ physical characteristics and capabilities (size of fish that are to use the fish passage, their sustained swimming speeds, jumping abilities, darting speeds, etc. and at what water temperatures), time of year when movements occur, and habitat requirements and limitations (water temperatures, flow rates, etc.). 
Table 1.  Swimming speeds of selected South Dakota species in feet per second (fps)

	Species - Adult
	Cruising Speed 1/
	Sustained Speed 2/
	Darting Speed 3/

	Topeka shiner
	
	1 – 1.3 fps
	1.3 – 2.5 fps

	Walleye
	
	
	

	Northern pike
	
	
	

	Trout
	< 2 fps
	2-6 fps
	6-14 fps

	
	
	
	


1/ Cruising speed can be maintained for hours and is used for migration

2/ Sustained speed can be maintained for 2-200 minutes and is used for passage through difficult areas.

3/ Darting speed can be maintained for seconds or up to two minutes and is used for feeding and escape from predators.

Criteria for culverts

Design culverts to avoid the common problems for fish passage: 1) excessive drop at downstream end, 2) water velocities within the culvert that exceed critical swimming speeds, 3) water depth in the culvert is too shallow, 4) lack of resting pools at inlets and outlets, and 5) upstream blockage due to debris, and 6) Water turbulence within the culvert..  

Culvert designs will permit passage by fish in five minutes or less.  Time required for passage is obtained by dividing the length of the culvert by the net velocity of the fish, which is swimming speed minus mean current velocity in culvert.  

If velocity or shallowness of water limit passage, baffles or other devices can be installed to create resting areas or depth. 

Culverts shall be installed at the stream gradient.  Water level control below the culvert shall be provided by the natural stream channel.  Velocity and pressure at the lower end will not exceed the velocity that the stream naturally supports.
Additional Culvert criteria for Topeka shiner (Notropis topeka):

Counter sink the culvert into the stream bed at the same gradient as the stream, so that the stream through the culvert fills 30-50% of the culvert rise.  Where multiple culverts are used, one shall be lower than the rest to handle low flows and maintain sufficient water depth through the culvert for fish.
Culvert bed width will be determined using the following:  

Culvert bed width=1.2 (Channel bed width) + 2 feet   

Operations and Maintenance

A plan to check for and remove debris from the culvert will be established.
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