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A lake is the landscape’s most 
beautiful and expressive feature.  
It is earth’s eye; looking into 
which the beholder measures the 
depth of his own nature.    

~Henry David Thoreau, Walden

This publication was produced by Enosis – The Environmental Outreach Group (Ellen Frye, Editor, and  

Ricki Pappo, Design and Layout), in collaboration with NEIWPCC and EPA.  Many others contributed to 

the development and refinement of the report’s content and are listed in the Acknowledgements.

All photos by Enosis, NEIWPCC, or EPA, except for cover loon, inside front cover, and page 69 (Ginger 

Gumm and Dan Poleschook). 

Disclaimer

This publication was developed under Cooperative Agreement No. RM83158201 awarded by the U.S. Environmental Protection 

Agency to the New England Interstate Water Pollution Control Commission. EPA made comments and suggestions on the document 

intended to improve the scientific analysis and technical accuracy of the document. However, the views expressed in this document 

are those of NEIWPCC, and EPA does not endorse any products or commercial services mentioned in this publication.



Gauging the Health of New England’s Lakes and Ponds 

i

Acknowledgements

Projects of this magnitude require working collaboratively with many partners in order for all of the pieces to come 

together successfully. Coordination of project planning, field sampling and logistics, data collection and management, 

quality assurance, expert interpretation and assessment, and communication of the final information are all tasks 

requiring specific expertise and commitment. This regional effort would not have been possible without the dedication 

of many people and agencies. Sincere thanks go out to all those who spent so much time and effort on the assessment of 

New England’s lakes and ponds and the production of this report. This final report and coinciding database will be used 

for informed decision making and to promote environmental stewardship of some of our most important resources for 

generations to come.

cOllabOratOrs

Connecticut Department of Environmental Protection 
Maine Department of Environmental Protection
Massachusetts Department of Environmental Protection
New Hampshire Department of Environmental Services
Rhode Island Department of Environmental Management
Vermont Department of Environmental Conservation
University of New Hampshire Center for Freshwater Biology
University of Rhode Island Cooperative Extension 

Many individuals went above and beyond by making generous time contributions to ensure that this report 
and its supporting data are of the utmost quality and integrity. They deserve praise and are recognized as 
follows.

Hilary Snook, US EPA Region 1, Chelmsford Laboratory

Kerry Strout, Gabriella Martinez, Carol Elliot, and Stephen Hochbrunn, New England Interstate Water Pollution 
Control Commission

Tom Giffen, Toby Stover, and Phil Warren, US EPA Region 1
Jerry Pesch, John Kiddon, Hal Walker, Bryan Milstead, and Darryl Keith, US EPA Atlantic Ecology Division
Ellen Tarquinio and Richard Mitchell, US EPA Headquarters
Keith Robinson and Jeffrey Deacon, United States Geological Survey

Linda Bacon, Maine Department of Environmental Protection
Warren Kimball and Rick McVoy, Massachusetts Department of Environmental Protection
Robert Estabrook, New Hampshire Department of Environmental Services Laboratory



ii

Neil Kamman, Vermont Department of Environmental Conservation
Gerald DiVincenzo, Vermont Department of Environmental Conservation Laboratory
Dr. James Haney and Amanda Murby, University of New Hampshire Center for Freshwater Biology
Shane Bradt and Jeff Schloss, University of New Hampshire Cooperative Extension
Linda Green, University of Rhode Island Extension

Dr. Sushil Dixit
Shanda McGraw, EcoAnalysts
Clive Devoy, University of Maine-Orono, Sawyer Environmental Chemistry Research Laboratory
Dr. Donald Charles and Dr. Mihaela Enache, The Academy of Natural Sciences
Matthew Beaupre, Alpha Analytical
Gordon Hamilton, Vistronix

Finally, the New England Lakes and Ponds project was coordinated and managed by an inter-agency team:

Walt Galloway, US EPA Atlantic Ecology Division; Katrina Kipp and Hilary Snook, US EPA Region 1, 
Chelmsford Laboratory; and Beth Card and Kerry Strout, New England Interstate Water Pollution Control 
Commission.

This project was funded by the New England Interstate Water Pollution Control Commission through 
U.S. EPA Grant # RM83158201. 

Gauging the Health of New England’s Lakes and Ponds 



iii

Gauging the Health of New England’s Lakes and Ponds 

 sectiOns

 What this report tells You .........................................................................................................................................................................1

 What is the new england lakes and Ponds Project?............................................................................................................3

 survey Design and results .........................................................................................................................................................................9

 Honing new techniques ........................................................................................................................................................................... 23

 Highlights:  
 An Interactive, Image-Based Zooplankton Key...................................................................................................................................... 25
 Training in New Techniques for Analyzing Fish Tissue for Mercury ............................................................................................. 27
 Development of a Citizen-Based Cyanobacteria Monitoring Program .................................................................................... 29
 Comparing Historical and Current Water Quality in Pristine and Impacted New England Lakes .............................. 32
 Using Remote Sensing to Monitor Water Quality in New England Lakes ................................................................................ 35
 The Aerial Flyover: A Real-World Remote Sensing Test of Lake Condition ............................................................................... 39
 Atmospheric Contaminants: Mercury and Acid Rain ......................................................................................................................... 41

 Putting it all together at lake attitash: a case study of cooperative collaboration ........................ 45

 Moving Forward…  ....................................................................................................................................................................................... 59

 Highlight:  Water Quality Report Cards ................................................................................................................................................... 64

 nelP resources ................................................................................................................................................................................................ 69

1

2

3

4

5

6

7

Table of Contents


