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OVERVIEW OF THE THREE PRIMARY PRESENTATIONS 

1.  Keys to Successful Lake Management: Using the Three-Legged Stool to Manage Lakes 

Kenneth J. Wagner, Ph.D., CLM. Water Resource Services, 144 Crane Hill Road, Wilbraham, MA 01095 

A three-legged stool is a useful analogy for lake management; for the stool (lake management approach) to be 

useful, all three legs (science, economics, institutions) must be solid. If one or more of the legs are weak, it won’t 

provide the desired support. The seat of the stool has 4 parts: prevention, rapid response, rehabilitation, and 

maintenance. “Sitting” of different parts of the stool creates differential stresses on the legs. For example, 

rehabilitation tends to be most expensive and stresses the economic leg. Rapid response can be extremely 

beneficial, but is often unsupportable by the institutional leg by virtue of permit limitations.  

Scientific aspects of lake management have developed over the last half century, and more progress can be 

expected, but we know enough now to properly apply a wide range of techniques to address common lake 

problems. There is more to know scientifically, but we can do a lot with what we know and most impacts are not 

irreversible.  

Most people understand the basics of economics – how much does it cost and can it be afforded? There are key 

considerations involving capital vs. operational expenses and funding vehicles, but economic implications are 

generally understood. Economic pressures may override good science, and the result is almost never desirable in 

the long run. 

This leaves institutional structures, which include lake associations, municipalities, state and federal agencies, 

and non-profit groups from local to international scope. The challenges and conflicts presented by varied user 

goals, regulatory systems, funding programs and available resources tend to make the institutional leg of the 

stool the weakest. Examples of how projects have succeeded or failed based on the institutional leg illustrate 

this phenomenon. While attention must be paid to all three legs when crafting a lake management program, 

practitioners are strongly urged to expend the necessary effort to explore the institutional aspects of any project 

to ensure best possible success. 

Applying the 3 legged stool analogy to drawdown, the economics leg is the strongest. Drawdowns cost very little 

for lakes with an outlet structure that allows water level control, and can be the least expensive way to control 

peripheral growths of susceptible plants like Eurasian watermilfoil. The scientific leg is based on a lot of 

experience, but not a great deal of scientific study; UMASS and the DFW are working to change that, but there 

are so many factors at work that this is a difficult task. Lake morphometry, hydrology, bottom features, and 

biotic assemblages must all be considered, including critical features such as the range of refill time, presence of 

endangered mussels, and fish stocking practices. The institutional aspect of drawdown management is complex 

and varies remarkably from state to state. In MA, we have a local process (Conservation Commissions) under the 

Wetlands Protection Act with DEP oversight and additional input from NHESP and DFW depending on the lake. 

Guidance has changed over the years, and current direction is inadequate, reflecting a “one size fits all” 

approach to a suite of lakes representing multiple gradients and in need of individual programs that consider the 

range of features, interests and opportunities. Understanding the institutional framework is hard but essential 

for successful lake management, including implementation of drawdowns. 



Brief Biography of Ken Wagner: Dr. Wagner holds degrees from Dartmouth College and Cornell University, with 

his Ph.D. earned in Natural Resource Management in 1985.  He has 40 years of experience working on a variety 

of water resources assessment and management projects, focusing mainly on lakes.  In 2010 he started Water 

Resource Services, a small company with a focus on water supply protection and lake management consulting. 

He is a former President of the North American Lake Management Society and former Editor in Chief of Lake and 

Reservoir Management, a peer-reviewed journal. 

 

 

2.  Impacts of Winter Drawdowns on Lake Ecosystems 

Allison Roy and Jason Carmignani 

 

Annual winter water level drawdown is a common management strategy used in many New England lakes to 

control submerged macrophytes and prevent flood and ice damage. Published research on winter drawdowns is 

primarily from boreal and north temperate climates with different species assemblages and in systems with 

deep (>2m) drawdowns, and may not translate to New England lakes that undergo lower drawdown amplitudes. 

Thus, in 2013 we embarked on new primary research investigating the ecological impacts of winter drawdowns 

on the littoral zone communities in Massachusetts lakes. We assessed the temporal and spatial scope of winter 

drawdowns and deployed continuous water level loggers in 22 lakes to characterize the magnitude, timing, and 

rate of drawdowns and refills and calculate the extent of lake bed exposure during drawdowns. At 19 lakes, we 

quantified the physical habitat structure (e.g., macrophytes, large wood, sediment texture) in lakes with 

different drawdown amplitudes, and in 14 lakes we sampled fish and macroinvertebrates to investigate the 

effects of drawdowns on macroinvertebrate assemblage composition and examine fish trophic position and diet 

breadth. Finally, we conducted a pilot study in 3 drawdown and 3 non-drawdown lakes to assess the effects of 

drawdowns on the spatial distribution of freshwater mussels. In this talk, we share preliminary results from 

these studies that offer insights on how winter drawdowns may be affecting lake ecosystems.  

Speaker Affiliations: Dr. Allison Roy is Assistant Unit Leader of Fisheries with the U.S. Geological Survey’s 

Massachusetts Cooperative Fish and Wildlife Research Unit and Research Assistant Professor in the Department 

of Environmental Conservation at the University of Massachusetts Amherst. Jason Carmignani is a PhD 

candidate in the Organismic and Evolutionary Biology Program at the University of Massachusetts Amherst. The 

research has been funded by the Massachusetts Division of Fisheries and Wildlife and the University of 

Massachusetts Amherst. 

 

 

 

 

 

 

 



3   Massachusetts Watershed Based Plans – A New Statewide Tool for Your Watershed! 

Would you like to develop a plan for your watershed, but don’t know where to begin?  Would you like a head 
start towards getting grant money to protect water quality?  How about some free maps and pollutant load 
estimates? 

MassDEP is developing web-based tool for statewide Watershed-Based Plans (WBPs)…the first of its kind 
nationwide.  The interactive WBP website will help users develop WBPs that meet the nine elements required by 
the U.S. Environmental Protection Agency.  A completed WBP is a requirement for communities or organizations 
who receive federal grant funding for watershed restoration projects under Section 319 of the Clean Water 
Act.    

The WBP tool, developed by Geosyntec Consultants, will provide the building blocks of a WBP for thousands of 
riverine and lake watersheds across Massachusetts - instantly - by simply clicking a location on a map.  The 
resulting GIS maps, data, and analyses generated for the selected watershed will provide useful information for 
preparing a WBP, and other planning efforts at the state and local level.  Additional information to complete the 
WBP will be developed through series of guided exercises and technical resources.   

This presentation will provide a live demonstration of the new WBP tool for western Massachusetts lakes and 
streams. 

Jane Peirce, Deputy Division Director        Bob Hartzel,CLM 
Mass DEP Division of Municipal Services     GeoSyntec Consultants 

 


