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Abstract: The primary objective of the New Jersey ecological flows project was to develop a method, methodology, or process that identifies instream flows necessary to sustain and restore stream aquatic communities.  There is a large body of scientific literature that establishes numerous significant relationships between hydrologic indices and both biotic variables such as, abundance, density, diversity, biomass, relative abundance or proportion of tolerant and intolerant species, etc., and physiochemical processes such as, water temperature, channel geomorphology, etc.  This body of evidence is the foundation for the natural flow regime paradigm and its overarching principle that the intra and inter-annual variability of a stream’s flow regime organizes and defines stream ecosystems.  A hydrologic classification of streams using 171 indices (including the commonly used Indicators of Hydrologic Alteration) categorized into the five major components of flow (magnitude, frequency, duration, timing, and rate of change) yields a reduced set of nine statistically significant indices.  These nine indices explain a dominant proportion of statistical variation, minimize index redundancy, and identify critical attributes of the flow regime by stream type.  Additional stream type specific indices can be added or substituted if known to also have ecological relevance.  Establishing standards for the variability of the nine (or more) stream type specific indices allows for impact analyses for a wide variety of past and proposed anthropogenic flow alterations.  The process of a hydrologic classification of streams, identifying nine or more ecologically relevant hydrologic indices, and establishing standards for the indices is called the Hydroecological Integrity Assessment Process (HIP). 
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