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The US Fish and Wildlife Service, Alaska (FWS) employs the natural flow paradigm in preparation of 

applications for reservations of water for instreamflows.  The Instream Flow Council states that “the 

objective of an instreamflow prescription should be to mimic the natural flow regime as closely as 

possible“(Instreamflow Council, 2002).  The structure and function of riverine systems are based on 

hydrology, biology, geomorphology, water quality, and connectivity which are maintained through a 

system’s natural flow pattern.  Reservations developed under this paradigm allow for the protection of 

fish and wildlife habitat, populations, and propagation while allowing water for other uses.  The FWS 

generally requests the median flow (fifty percent exceedence, Q50) for specific time periods to achieve 

this protection (USFWS, 2002).   

However, Alaskan winters create streamflow and ice conditions that require special considerations 

(USFWS 2002) to ensure the protection of fish and wildlife habitat, migration, propagation and species 

diversity.  Literature identifies flow below the seven day average low flow (7Q10) as harmful to aquatic 

life (Milhous 1982) and suggests that winter base flow equal to the 20% exceedence (Q20) maintain 

ecological functions in wet and dry years (Stamp et al. 2008). 

For example, for the Uganik River the critical period for incubation and overwintering is January through 

March.  The USFWS would request the 25% exceedance flow (Q25) for each of these months.  The Q25 

exceeds the 7Q10 as cautioned, adheres to the natural flow paradigm, and ensures sufficient water to 

sustain aquatic life during winter months.  Such a reservation would achieve the goal of the Instream 

Council’s Policy Statement “to maintain a rivers ecological functions and processes when determining 

flow levels for instreamflows” (Annear et al. 2004). 

The literature cited below supports the importance of maintaining adequate winter flows for fish and 

wildlife habitat and water quality purposes.   

 Cunjak (1996) found that reduced streamflow can deleteriously alter the availability of over 

wintering fish habitats in all stream types, particularly in ice affected systems where over 

wintering fish mortality already varies between 30-65% (Cunjak and Randall, 1993; Bustard, 

1986). 

 Streamflow volume directly influences winter water quality parameters including temperature, 

sediment and nutrient concentrations, dissolved oxygen, and pollutant concentrations (Dey and 

Annear 2003) (Reiser and Bjornn 1979). 

 Reduction in stream flow results in the significant loss of refuges for overwintering fish, 

invertebrates, and incubating eggs (Cunjack, 1996; Reynolds, 1997).  

 Altering the natural stream flow patterns during extended periods of low discharge can lead to 

the desiccation of eggs, low oxygen levels, freezing during low temperatures, and high embryo 

mortality. (Reiser 1981, Reiser and Bjorrnn 1979).  

 For the period of over-wintering flow, the limiting factor that defines fish egg incubation success 

is the 7-day average winter low flow. As the stage of the stream drops during the winter 

months, fish eggs in the gravels along the margin of the stream become dry and/or freeze, then 
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die.  The viable eggs are those in gravels below the water stage associated with the 7-day 

average winter low flow.  The eggs near the upper parts of this flow will freeze and die unless 

thermic conditions of the gravels are adequate to prevent freezing of the substrate.  Thus, 

discharge must be maintained at levels above the 7-day average winter low flow in order to 

maintain thermic conditions to prevent freezing of the substrate and to incubate fish eggs 

(Milhous 1982).  

 The Instream Flow Council recommends that the 7-day average low flow (7Q10) not be used as 

a means of determining a minimum stream flow because flows below that value are inadequate 

to protect aquatic life or ecological integrity (Annear et al. 2004). 

 In general, higher winter flows increase riffle areas and thereby increase the surface area 

suitable for invertebrate production, maintaining the food supply for over-wintering fish (Dey 

and Annear 2003).  

 Milhous (1982) notes that the 7-day average winter low flow is a method for determining winter 

flows harmful to incubating eggs.  This follows from research that shows values below the 7-day 

average low flow (7Q10) are inadequate to protect aquatic life or ecological integrity (Annear et 

al. 2004).  

 Research performed by Stamp et al (2008) suggests the 20% exceedance (80th percentile 

values) provides winter base flows that mimic natural hydrologic conditions and provides high 

diversity winter aquatic habitat, even in dry to wet years. 
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