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A variety of methods have been developed over the past 150 years to estimate flood flows in 

urban watersheds for improved design of drainage structures. However, estimation of large flood 

discharges in small, ungaged forested watersheds remains difficult. These sites often have 

steeper slopes and higher infiltration capacities than those for which estimation methods were 

originally developed. Refinement of existing methods is a high priority, since appropriate design 

of forest road crossings is critical for reducing the risk of failure-related sediment inputs to 

channels, as well as for avoiding excessive road maintenance and repair costs. Past monitoring 

work on forestlands in California has shown that watercourse crossings are particularly high-risk 

sites for sediment delivery to watercourses.  

The most direct way to test the validity of existing flood flow estimation methods is to compare 

predicted and measured flow values at stream gaging stations. Unfortunately, few small forested 

watersheds have gaging records long enough for such testing. Additionally, little information 

exists on how flows change after forest management activities are carried out.  

Long-term flow records from basins with differing drainage areas and management histories 

located in the Caspar Creek Experimental Watersheds in coastal Mendocino County were used to 

test the applicability of four flow estimation methods commonly used in small forested 

watersheds: the Rational Method with differing time-of-concentration calculations, the updated 

USGS Magnitude and Frequency Method regression equation for the North Coast region, flow 

transference methods, and the NRCS WinTR-55 curve number method. Comparison of measured 

and calculated results for 10-year return- interval flows demonstrates the potential strengths and 

weaknesses of each method. Similar calculations were made to test the applicability for 

estimated 100-year flood flows at the sites, and results were similar to those for the better-

defined 10-year flows.  

Results of the comparisons indicate that none of these methods consistently underestimated the 

expected values, providing some confidence that the calculated values are not likely to result in 

under-design of drainage structures from the point of view of water discharge alone. However, 

discrepancies among these methods, and the strong dependence of the best-performing methods 

on data that may not be available for ungaged sites, suggest that use of multiple methods of 

estimation is likely to be a useful strategy for crossing design. Design of stable road crossings 

and drainage structures in steep forested areas also requires evaluation of channel conditions and 

considerations for passage of sediment, woody debris, and aquatic biota. Therefore, estimates of 

required flow capacity represent only a first step in the design process.  

 


