Stream Susceptibility Assessment System (SSAS) – A Tool for Assessing the Impacts and Mitigation for Urbanization on Stream Systems

Chris Bowles, Ph.D., President, cbec, inc., eco engineering

Eric Berntsen, PH, CFM, CPESC, CPSWQ, State Water Resources Control Board

Chris Campbell, M.S., Vice President, cbec, inc., eco engineering

Hydromodification planning (HMP) has rapidly become an important element of Stormwater Permits issued by the Regional Water Quality Control Boards (RWQCB) in California. The US Environmental Protection Agency (EPA) has also recognized the importance of hydromodification in recent years, in addition to other states, such as the State of Washington. Hydromodification relates to the impact of urban development (and impervious area) on the channel forming flows that affect the morphology of receiving waters. Geomorphic research over recent years has identified that flows typically between some percentage of the 2-year return period event up to the 10-year return period event, are predominantly responsible for channel morphology. Cumulatively over time, this flow range produces the greatest amount of work on the channel, and transports the largest proportion of sediment, and hence forms the channel morphology to the greatest extent.  

Tools developed in recent years for assessing the impacts of hydromodification and for formulating mitigation approaches have resulted in costly and complex approaches. In response to the desire for a simplified screening level approach to assist and direct permittees and applicants, a Stream Susceptibility Assessment System (SSAS) has been developed for use in HMPs based on a three tiered approach:

•  Tier 1 involves the development of a combined susceptibility and applicability decision support tool. This includes conducting a watershed scale GIS- and remote sensing-based screening analysis of various methodologies to quantify stream susceptibility to hydromodification.

• Tier 2 involves conducting Rapid Geomorphic Assessments (RGA) for identified and prioritized areas that are screened to have high and low erosion potential in Tier 1. This field-based study also provides calibration and validation for Tier 1.

• Tier 3 identifies key geomorphic thresholds (e.g. relationships between channel slope, median particle size, and drainage area for stable and unstable channels, critical bank heights in various channel materials, channel response to changes in flow and sediment supply, etc.) from comparison of stable and unstable channels.

This presentation describes how the SSAS was constructed and developed to a decision support tool for use in HMP.

