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Abstract:  

Research was carried out to determine at what level habitat fragmentation, due to road crossings that impede fish passage, is occurring in the small streams of the Etowah River Basin, a biologically diverse watershed in north Georgia. Physical parameters of crossings were measured and compared with literature requirements for passage of small stream fish. Excessive velocities, drops from culvert outlets to downstream water surfaces, and very low depths can impede or prevent the passage of fish. Traditional culvert design does not account for fish passage and often results in culverts that are inadequately sized and prone to scouring. Statistical analysis of a sample of 70 small stream road crossings (less than 50 km2 drainage area) in the Etowah River Basin indicated that there is a significant habitat fragmentation. Requirements for passage of small stream nonanadromous fish, such as the federally threatened Cherokee darter, are slightly different to those of anadromous fish. Acceptable velocities appear to be lower (less than 40 cm/s). However, many of the ways to enhance fish passage are the same. Freespan bridges or bottomless culverts are best for fish passage, followed by adequately sized embedded culverts. If non-embedded box and pipe culverts are used they must be designed to minimize velocities and scour. The relative cost of each option was determined. The recommendations for improving fish passage were then presented to stakeholders as part of the Etowah Regional Habitat Conservation Plan, facilitating the development of acceptable engineering design criteria to maximize fish passage in future installations. 
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