Managing Dams for Downstream Flow: The Importance of Natural Flow 
A Memo to Partners about Improving Downstream Ecosystems
Project Background
In 2003, The Housatonic Valley Association (HVA) partnered with The Massachusetts Riverways Program (in the Department of Fish & Game) to begin measuring streamflow on several rivers below recreational reservoirs.  At several of these sites (Larrywaug Brook downstream of Lake Mahkeenac in Stockbridge, Bennett Brook downstream of Ashmere Lake in Hinsdale, Pecks Brook downstream of Onota Lake in Pittsfield, and the West Branch Housatonic River downstream of Pontoosuc Lake in Pittsfield) we have since documented unnatural variations in streamflow that are detrimental to downstream aquatic life and habitat.  At this time, we are seeking to reestablish a more ‘natural’ flow regime in these streams to improve their ecological condition. Thus, we are meeting with Conservation Commissions, Lake Associations, and other stakeholders to develop guidelines for managing flows out of reservoirs.   
The Natural Flow Regime
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The amount of water in a stream is considered by many scientists to be the ‘master variable’ that controls all other aspects of river health. (Poff et al. 1997).  The “natural flow regime” describes the characteristic patterns of streamflow in quantity, timing, and variability across scales (on an hourly, daily, monthly, yearly basis).  For example, rivers in the Northeast typically experience the highest flows of the year in early spring during snowmelt.  Natural variability within these patterns is critical to river health; streamflow directly impacts other important aspects of rivers such as physical habitat structure, movement of energy and material, temperature, water quality, and ultimately what organisms can live there.  The alteration of the natural flow regime is often cited as the most serious and continuing threat to ecological sustainability of rivers (Bunn and Arthington 2002).
Impact of Dams on the Natural Flow Regime
Many lakes throughout the Commonwealth were created as a result of constructing a dam on a stream.  While these lakes serve societal and recreational functions, it is important to remember the health of the streams which are impounded by these dams.  Current lake management practices can significantly alter the flow regime of streams below their dams; the common practice of ‘drawdowns’ to manage aquatic nuisance weeds and protect docks from ice damage results in the highest streamflow of the year in the fall, rather than during the spring snowmelt and rains. In addition, releases from dams are often not managed between spring refills and fall drawdowns, resulting in relatively constant late spring and summer flows.  As discussed above, this lack of variability in streamflow is disadvantageous to the aquatic organisms and overall condition of the ecosystem.  Altered flow regimes can disrupt natural biological ‘signals’ (i.e. for spawning and migration), physically damage habitat, and greatly impact ecosystem structure and function.
Project Goal
Our goal is to improve ecosystem health downstream of impoundments through the restoration of a more natural flow regime. We are creating site-specific dam management plans in the form of monthly flow recommendations using a methodology jointly developed by the U.S. Geological Survey (USGS) and the Massachusetts Department of Conservation and Recreation (DCR).  Our long-term goal is to develop guidance for Conservation Commissions throughout the Commonwealth to help them craft Orders of Conditions for dam projects that include specific requirements to provide a year-round flow regime appropriate to the natural variability of the ecosystem downstream of the impoundment.  In addition, we hope to work more closely with other state agencies, such as DCR, to improve management of state-owned dams. 
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Example from the Bennett Brook Pilot Project
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A review of the flow data collected at Bennett Brook (below the Ashmere Lake dam) indicates that the natural flow regime has been significantly altered by dam operation.  As shown below in Figure 1, Bennett Brook now experiences low flow in the spring and high flow in the fall – the opposite of what a “natural” cycle should be.  In addition, zero flow events have been observed here. Working with USGS and DCR
, the Riverways Program developed a preliminary management plan for releasing water from Ashmere Lake in a manner more consistent with the natural flow regime.  Work is currently underway to determine what type of control structures are needed to translate this plan into concrete action on the ground.  It is our hope that a solution will be found that satisfies the needs of dam operators, residents of the lake, and the health of the valuable downstream natural resources. 
Figure 1: Recommended monthly flows for Bennett Brook below the Ashmere Lake dam (Hinsdale). These flows were determined using the ‘index’ USGS streamflow gage on the Hubbard River in Connecticut which is a minimally developed and managed stream that most closely matches the basin characteristics of Bennett Brook. The Ashmere Lake dam is owned by DCR and Bennett Brook flows into the Hinsdale Flats ACEC (Area of Critical Environmental Concern). The observed flows in Bennett Brook are based on readings from the RIFLS program (www.rifls.org) from 2003 to 2007. 
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Williams River (Great Barrington).  Healthy streams purify water, provide habitat, and reduce downstream flooding.





Bennett Brook (Hinsdale) - No flow conditions below Ashmere Lake in 2003
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