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Living Lake Management

A competent person could probably research this topic and 
come up with some insights, but NH LAKES was looking 
for some direct experience, and I have lived through the 
development of lake management

Spent a lot of time at lakes as a kid, 1960s
Aquatic science studies at Dartmouth, mid-1970s
NJDEP lakes unit, late 1970s
Natural Resource Mgmt Ph.D at Cornell, early 1980s
Water resource consulting, 1985-present
Treasurer, President, Journal Editor, NALMS, 1990-2017
 



Lake Management Over Time

Consider developments by decade in various 
aspects of lake assessment and management
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Additional Historic Influences

� Federal nationwide surveys
oNational Eutrophication Survey, 1970s

o Ecological Monitoring and Assessment 
Program, 1980s

oNational Lake Assessment, 2007-present

� Secchi dip-in (late Bob Carlson and NALMS)
Despite politics and technical squabbling, these 
programs all point to the decline in lake quality 
over the last 50 years and implicate human 
actions (in the watershed) and inaction (failure to 
prevent problems).



Additional Historic Influences

� Economic studies of lakes 
oDocumented loss of property value and tax base 

with eutrophication, cyanoblooms, invasive 
plant species

o Economic gain from management almost 
always overshadows cost, often by >3:1

oBarriers to action include high initial costs and 
lack of creative funding mechanisms

o The cost of prevention is much lower than the 
cost of rehabilitation, but has less popular and 
political appeal



Timeline of NH Lake History 
(with help from Amy Smagula)

Some lake management, but more 
organizational and study-oriented



Timeline of NH Lake History 
(with help from Amy Smagula)

Lots of action in NH



What are the problems faced by lakes? 

� Infilling with sediment
� Excessive nutrients, other contaminants
� Algal blooms, especially cyanobacteria
� Excessive plants, especially invasives
� Invasive animals, including invertebrates
� User conflicts

Except for newly discovered contaminants, 
none of these are new! 



Leading Cause of Water Quality 
Impairments in New Hampshire Now

Stormwater accounts for 
50% of water quality 
impairments in New 
Hampshire. It brings in:

• Nutrients
• Sediments/organics
• Chlorides
• Emerging 

contaminants
• Miscellaneous debris

Internal loading important, 
not thoroughly evaluated in 
NH yet, but more groups 
addressing this P source in 
light of link to cyanobacteria



Have available management techniques changed?

Yes! Wider variety and more understanding of 
uses and limitations.
� New products, like types of herbicides, 

benthic barriers, P inactivators, bacterial 
products, watershed pollutant “traps”

� Major advances in oxygenation, P 
inactivation, herbicide use

� Learned limits of watershed techniques & 
oxygenation/circulation, value of prevention 
like source controls and boat inspection



Do we better understand key processes 
that determine lake condition?

Yes! While there is always more to learn, we have 
a much better feel for key drivers in lakes
� Climate change effects on many lake features 

and induced variation
� Land use impacts on contaminant loading
� Internal loading and related sediment features
� Cyanobacteria ecology and bloom formation
� Invasion ecology, hybridization of plants

We knew very little about any of these 50 years ago



What does the past tell us about how to 
manage in the future? 

Monitoring is essential, we have the tools to do 
it well, and it doesn’t take a boatload of 
professionals to generate needed data
� Spend money on getting the needed data
� Support organizations that collect useful data
� Become a volunteer monitor

 



What does the past tell us about how to 
manage in the future? 

Watershed management may protect a lake, but 
in-lake management is necessary to rehabilitate 
� It is not an either/or situation, but how much 

of both is needed
� Significant inputs from urban or agricultural 

land are difficult to prevent
� Invasive species are an in-lake problem and 

cyanoblooms may require in-lake solutions
 



What does the past tell us about how to 
manage in the future? 

Public funding is likely to be very limited; do not 
expect someone else to fix your lake
� Economics favors lake management but there 

are barriers to overcome
� Think in terms of protecting and enhancing 

property value
� You get what you pay for

 



What does the past tell us about how to 
manage in the future? 

The ounce of prevention really is worth a pound 
of cure; avoid problems for lower overall cost
� Use early detection and rapid response to 

prevent invasive species establishment
� Manage the watershed to limit inputs
� Evaluate internal loading and monitor 

cyanobacteria to allow prompt response



What does the past tell us about how to 
manage in the future? 
Regulatory agencies are set up to avoid harm, not to 
solve problems; they protect, not repair. Institutions that 
promote proactive management and responsive 
rehabilitation need support.
� Get involved with your lake; local champions initiate 

action and sustain success in lake management
� Get involved at local to state level in efforts to 

promote sound management
� Resist the politics of rehabilitation over prevention 
� Vote for people and programs that help lakes

 



The End

QUESTIONS?

After that, we 
might need 

another one of 
these…


