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Water Resources Research Institute Reports:
Schmitt, C. and J.M. Peckenham (2002) Source Water Protection: Linking Surface Water
Quality to the Watershed. Handbook, Univ. of Maine 85 p. 
Schmitt, C. and J.M. Peckenham (2002) Public Law 761: Protecting Maines Dinking Water,
Univ. Maine Geograph. Digest Ser., 4 p. 
Kahl, J.S., J. Rubin, I. Fernandez, S. Norton, L. Rustad, J. Lawlor, D. Mageean, J. Cosby, and P.
Ludwig, 2002. Linking watershed-scale indicators of changes in atmospheric deposition to
regional response patterns. Final report, EPA/NSF Water and Watersheds program. 36 p., plus 
attachments.

Conference Proceedings:
Nelson, S.J., K. B. Johnson, eds., 2002. Maine Water Conference: Abstract Guide and
Conference Program. 

Articles in Refereed Scientific Journals:
Campbell, J. L., J.W. Hornbeck, M.J. Mitchell, M.B. Adams, M.S. Castro, C.T. Driscoll, J.S.
Kahl, J.N. Kochenderfer, G.E. Likens, J.A. Lynch, P.S. Murdoch, S.J. Nelson, and J.B. Shanley,
2002. A Synthesis of Nitrogen Budgets from Forested Watersheds in the Northeastern United
States. In review, Water, Air, and Soil Pollution. 
Pellerin, B., I Fernandez, S. Norton, and J.S. Kahl, 2002. Soil aluminum distribution in the
near-stream zone at the Bear Brook Watershed in Maine. Water Air Soil Pollution 134:189-204. 
Peckenham, J.M., J. McNelly, A. Tolman, and J. Ziegra (2002). Moving from SWAP to source
protection. Jour. New Eng. Water Works. Assoc., June 2002.

Dissertations:
Nelson, S.J., 2002. Determining Atmospheric Deposition inputs to two small watersheds at
Acadia National Park. M. S. Thesis, University of Maine, Orono, ME. 163 pp. 

Other Publications:
Changes in Water Quality in New England and Eastern Canada, 2002. Dupont, J. T. Clair, S.
Couture, R. Estabrook, P. Godfrey, D. Jeffries, J.S. Kahl, S. Nelson, J. Peckenham, W. Pilgrim,
P. Stacey, D. Taylor, A. Van Arsdale. Report of the New England Governors and Eastern
Canadian Premiers. 5p. NEG-ECP, Quebec Ministry of the Environment, Quebec City, PQ, CA. 
Changes in Water Quality in New England and Eastern Canada, 2002. Dupont, J. T. Clair, S.
Couture, R. Estabrook, P. Godfrey, D. Jeffries, J.S. Kahl, S. Nelson, J. Peckenham, W. Pilgrim,
P. Stacey, D. Taylor, A. Van Arsdale. Report of the New England Governors and Eastern
Canadian Premiers. 5p. NEG-ECP, Quebec Ministry of the Environment, Quebec City, PQ, CA. 
Kahl, J.S., C. Gray, J. Grimalt, K. Tonnessen, and J. Wiener, 2002. Western Airborne
Contaminants Assessment Project; report of the review panel. 14 p. 
Peckenham, J., J.S. Kahl, and S.J. Nelson, 2002. Lake Water Chemistry Trends in New England.
Report to the New England Governors-Eastern Canadian Premiers, Water Quality Workgroup. 
Schauffler, M., S. Nelson, K. Johnson, J.S. Kahl, G. Jacobson, and I. Fernandez, 2002.
Paleoecological assessment of forest-disturbance in upper Hadlock Brook and upper Cadillac
Brook watersheds. Final report to NPS, Acadia National Park, Bar Harbor, ME. 30p.

unclassified:



Norton, S., B.J. Cosby, I. Fernandez, J.S. Kahl, and R. Church, 2002. Inter-annual and seasonal
variations in soil-air CO2 cause variable watershed alkalinity generation. Hydrol. Earth Science Systems,
in press. 
Norton, S.A. and J.S. Kahl, 2001. Impacts of marine aerosols on surface water chemistry at Bear
Brook Watershed, Maine. Verh. Internat. Verein. Limnol. (SIL) 27:1280-1284.



 

 

Publications 
Peer-reviewed articles. 
 
Campbell, J. L., J.W. Hornbeck, M.J. Mitchell, M.B. Adams, M.S. Castro, C.T. Driscoll, J.S. 

Kahl, J.N. Kochenderfer, G.E. Likens, J.A. Lynch, P.S. Murdoch, S.J. Nelson, and J.B. 
Shanley, 2002.  A Synthesis of Nitrogen Budgets from Forested Watersheds in the 
Northeastern United States.  In review, Water, Air, and Soil Pollution. 

Amirbahman, A., A. Reid, T. Haines, J.S. Kahl, and C. Arnold, 2002.  Association of 
Methylmercury with Dissolved Humic Acids.  Environ. Sci. Technol. 36:690-695. 

Pellerin, B., I Fernandez, S. Norton, and J.S. Kahl, 2002.  Soil aluminum distribution in the near-
stream zone at the Bear Brook Watershed in Maine.  Water Air Soil Pollution 134:189-
204. 

Norton, S., B.J. Cosby, I. Fernandez, J.S. Kahl, and R. Church, 2002.  Inter-annual and seasonal 
variations in soil-air CO2 cause variable watershed alkalinity generation.  Hydrol. Earth 
Science Systems, in press. 

Norton, S.A. and J.S. Kahl, 2001.  Impacts of marine aerosols on surface water chemistry at 
Bear Brook Watershed, Maine.  Verh. Internat. Verein. Limnol. (SIL) 27:1280-1284. 

Peckenham, J.M., J. McNelly, A. Tolman, and J. Ziegra (2002).  Moving from SWAP to source 
protection.  Jour. New Eng. Water Works. Assoc., June 2002. 

 
 
Reports and Miscellaneous Publications 

 
Changes in Water Quality in New England and Eastern Canada, 2002.  Dupont, J. T. Clair, S. 

Couture, R. Estabrook, P. Godfrey, D. Jeffries, J.S. Kahl, S. Nelson, J. Peckenham, W. 
Pilgrim, P. Stacey, D. Taylor, A. Van Arsdale.   Report of the New England Governors 
and Eastern Canadian Premiers.  5p.  NEG-ECP, Quebec Ministry of the Environment, 
Quebec City, PQ, CA.  

Kahl, J.S., C. Gray, J. Grimalt, K. Tonnessen, and J. Wiener, 2002.   Western Airborne 
Contaminants Assessment Project; report of the review panel. 14 p. 

Peckenham, J., J.S. Kahl, and S.J. Nelson, 2002.  Lake Water Chemistry Trends in New 
England.  Report to the New England Governors-Eastern Canadian Premiers, Water 
Quality Workgroup. 

Kahl, J.S., J. Rubin, I. Fernandez, S. Norton, L. Rustad, J. Lawlor, D. Mageean, J. Cosby, and P. 
Ludwig, 2002.  Linking watershed-scale indicators of changes in atmospheric deposition 
to regional response patterns.  Final report, EPA/NSF Water and Watersheds program.  
36 p., plus attachments. 

 Schauffler, M., S. Nelson, K. Johnson, J.S. Kahl, G. Jacobson, and I. Fernandez, 2002.   
Paleoecological assessment of forest-disturbance in upper Hadlock Brook and upper 
Cadillac Brook watersheds.   Final report to NPS, Acadia National Park, Bar Harbor, ME.  
30p. 

Schmitt, C. and J.M. Peckenham (2002) Source Water Protection: Linking Surface Water 
Quality to the Watershed.  Handbook, Univ. of Maine 85 p. 

Schmitt, C. and J.M. Peckenham (2002) Public Law 761:  Protecting Maine’s Dinking Water, 
Univ. Maine Geograph. Digest Ser., 4 p. 

Nelson, S.J., 2002.  Determining Atmospheric Deposition inputs to two small watersheds at 
Acadia National Park.  M. S. Thesis, University of Maine, Orono, ME.  163 pp.  
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Nelson, S.J., K. B. Johnson, eds., 2002.  Maine Water Conference: Abstract Guide and 
Conference Program.  

 

Professional Presentations 
 
Kahl, J.S., 2002.  Priority land-based environmental issues facing the Gulf of Maine Watershed.  

The Gulf of Maine Summit and Watershed Forum (invited), Blue Hill, Maine.  
November, 2002. 

Kahl, J.S., J. Stoddard, K. Webster, and R. Haeuber, 2002.  The 2002 Assessment of the Clean 
Air Act: surface water trends from the northeast US and upper midwest US.  North 
American Lake Management Society annual meeting, Anchorage Alaska.  October, 2002. 

Kahl, J.S., 2002.  ‘How Maine lakes work’.  Invited talk in special session on lakes, Maine 
Water Conference, 2002. 

Nelson, S.J., 2002. National Park Service Air Quality Summit, October 21-24, 2002, Estes Park, 
CO. Poster Presentations (by proxy): Sulfate and mercury deposition at Acadia National 
Park: integrating enhancement ratios, wet deposition, and landcover data; Modification 
of atmospheric inputs at Acadia National Park, Maine: the relative influence of 
landscape factors 

Nelson, S.J., 2002. Seminar for Water Resources Graduate Students, September 20, 2002. 
Powerpoint Presentation: The Dos and Don’ts of Scientific Presentations  

Nelson, S.J., 2002. NERAQC (Northeast Regional Air Quality Committee) Annual Meeting, 
June 4-5, 2002, Hubbard Brook Experimental Forest Station, NH. Powerpoint 
Presentation: Patterns in N and Hg processing in Lakes and streams across Maine  

Nelson, S.J., 2002. Maine Water Conference, May 9, 2002, Augusta, ME. Poster Presentation: 
Sulfate and mercury deposition at Acadia National Park: integrating enhancement ratios, 
wet deposition, and landcover data 

Peckenham, J.M.., 2003.  Water Quality and Monitoring, Invited Presentation to “Healthy 
Water, Healthy People’ program, January 24, 2003  

Peckenham, J.M. and C. Schmitt (2003) Moving from Source Assessment to Source Protection 
in Maine, Amer. Water Works Assoc. Symposium on Source Water Protection, January 
19-22, 2003. 

Peckenham, J., Schmitt, C., 2003. Presentations on source water protection efforts - assisting 
drinking water systems move from assessing threats to drinking water quality to actual 
protection efforts. Maine Water Utilities Association, annual meeting, February 2003. 

Peckenham, J.M. (2002) The occurrence and persistence of MtBE in groundwater in Windham, 
Maine, NE FOCUS Conf. On Groundwater Issues, October 3, 2002. 

Schmitt, C. and J.M. Peckenham (2002) Drought and drinking water: How sensitive are 
Maine’s surface water supplies?,  NE FOCUS Conf. On Groundwater Issues, October 3, 
2002. 

Peckenham, J. M. and G. Zielinski (2002).  ‘Climate and the Future of Water Use/Availability’ 
invited talk in special session on extreme hydrologic events,  Maine Water Conference, 
May 9, 2002. 

 
 

 
Conferences, Workshops, Annual Meetings 
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Maine Water Conference 2002. Augusta Civic Center, Augusta, ME. May 9, 2002. The 
Maine Water Conference was founded in 1994 by the University of Maine Water 
Research Institute as an annual forum for water resource professionals, researchers, 
consultants, citizens, students, regulators, and planners to exchange information and 
present new findings on water resources issues in Maine. This years conference featured 
five afternoon sessions including: Drinking Water / Watershed Protection; Extreme Hydrologic 
Events; Perspectives on Sustainable Water Use; GIS Applications to Water Resources; How 
Lakes Work; and a juried student poster competition. 
 
 
Public Service 
 
Media/Press 
 
University of Maine press release (Bangor Daily News 1/30/03) 
Clean Air Act Reduces Acid Rain; UMaine Research Indicates that Recovery in New England 
Remains Elusive 
 
Mitchell Center editorial (Bangor Daily News 2/13/03)  
Federal budget threatens water research, education, outreach at UMaine Mitchell Center 
 
University of Maine press release (UMaine Science 1/20/03 and MSTF newsletter 1/20/03) 
UMaine Scientist on National Research Council Panel   
 
Maine Sunday Telegram article (12/1/2002 – quotes from Steve Kahl) 
Acidity levels in Maine lakes fail to improve by Meredith Goad 
 
Workshops and Other Activities 
 
Northern Maine Children’s Water Festival - We helped to organize and run the festival that 
was attended by about 800 students.  This program is designed for 5th and 6th grade students and 
their teachers to learn about the value of clean water in its many forms.  Participants came from 
fields related to water- biologists, geologists, paper company engineers, water suppliers, 
foresters, and people from conservation groups.  The goal of the festival is to show the role of 
water in ecosystem health, as habitat, and its function in other earth processes.   
 
Maine Project WET Workshop - Maine Project WET (Water Education for Teachers) 
coordinator, MaryAnn McGarry hosted a “Healthy Water, Healthy People” workshop for middle 
level and high school science teachers, on Jaunuary 24, 2003. The workshop was conducted by 
John Etgen of Project WET. Participants received a copy of the newly published Healthy Water, 
Healthy People Water Quality Educators Guide. The new publication contains various grade 
level activities to help students learn fundamental principles such as accuracy and precision and 
connect both concepts to a broader view of water quality measurement. McGarry helped create 
the Educator’s Guide. 
 
Cove Brook Watershed Council Management Plan - Mitchell Center graduate student Heather 
Caron became involved with the Cove Brook Watershed Council through Laura Wilson, another 
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graduate of the Mitchell Center who now works with the University’s Cooperative Extension. 
Heather acted as a consultant to the Council in creating a management plan for the watershed. 
The plan is due out this summer (03) and will serve as a management model for other small, 
healthy, coastal watersheds in the New England region. Heather has provided an important 
connection between the Mitchell Center and the Cove Brook Watershed Council. 
 
PEARL – Improvements continue to be made to PEARL: Public Educational Access to 
Environmental Education. This includes the addition of new data. Work on PEARL is scheduled 
to continue through summer 2003. 
 
Penobscot River and Bay Institute- May-June 2002: Penobscot River Keepers Expeditions.  
These were day-long canoe expeditions on the Penobscot River with students in grades 7 to 12.  
In 2002 we provided about 450 students with an opportunity to learn about rivers, watersheds, 
history, and ecology. 
 
Resource Acadia Seminar - Presentation for residents of the Acadia area, June 22, 2002, Acadia 
National Park Resource Management, Bar Harbor, ME. Powerpoint Presentation by Sarah J. 
Nelson: PRIMENet Research – Paired Watersheds at Acadia  
 
Source Water Protection Cookbook - a guidance manual for operators of small public water 
systems, was published in May 2002. The “cookbook” was written by graduate student Catherine 
Schmitt as a part of her research project. The document is a reference on watershed protection 
techniques and resources and was distributed to water managers throughout the state. 
 
Committees and Service: 
Kahl 

• Eco-reserves classification advisory committee, Nature Conservancy  
• March Island Wildlife Management Committee  
• Environmental Policy Advisory Committee, gubernatorial candidate John Baldacci  
• Global Program of Action Coalition, Gulf of Maine Forum committee 
• Chair, Boat launch and invasive species committee, Hopkins Pond  
• Union River Watershed Coalition  
• Atlantic Salmon Research and Information Management Committee  
• Headwater Streams Research Advisory Committee  
• Maine Watershed Management Advisory Committee  
• Mercury Products Advisory Commission (Gubernatorial appt) 
• River Flow Management Commission (Gubernatorial appt) 
• Co-chair, Council on Environmental Monitoring & Assessment (Gubernatorial appt) 
• Friends of Acadia National Park (Board member)  
• Maine Lakes Conservancy Institute (Board member) 
• ME Lake Volunteer Monitoring Program (Board member) 
• Chair, peer-review panel, Western Airborne Contaminants Assessment Project (NPS/EPA, ‘02) 
• Participant, AAAS panel on enhancing research competitiveness in downeast Maine (2002) 
• New England Governors & Eastern Canadian Premiers ‘acid rain’ working group (1998-02) 
• Downeast research-enhancement planning committee (Eastern ME Development Corp; 2002) 
• Journal reviewer: 

Biogeochemistry  
Environmental Science & Technology 
Environmental Monitoring & Assessment 
Water Air and Soil Pollution  
Water Resources Research 
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Peckenham 

• River Flow Advisory Commission- Drought Task Force 
• Maine Water Conference Organizing Committee 
• Maine Water Utilities Association- Water Resources Committee 
• Maine Watershed Management Advisory Committee  
• Sustainable Water Withdrawal- Land and Water Resources Council 
• Penobscot River and Bay Institute- Board of Directors 
• Co-Chair Maine Water Conference- 1998, 2000, 2001, 2002, 2003 
• Northern Maine Children’s Water Festival Organizing Committee 
• DEP-Consulting Engineers of Maine Task Force 
• Ad Hoc Committee on Antimony in Drinking Water 
• Planning Consortium- Environmental Health Tracking System, Maine DHS 

 
Nelson 
• Field Office, Congressman John Baldacci, Intern             
• Ecological Society of America 
• American Geophysical Union, Biogeosciences Section 
• Associate of Graduate Students, Vice President 
• UMaine Professional Employees Advisory Council 
• Association of Graduate Students Grant Review Committee 
 
Student Support 
 
Notable Awards and Achievements 
A paper by Mitchell Center graduate student Catherine Schmitt was selected as an Outstanding 
Student Presentation at the 2002 annual meeting of the American Water Resources Association 
in Philadelphia, Pennsylvania. Schmitt’s paper, Drought and Drinking Water: How Sensitive Are 
Maine's Surface Water Supplies? discusses the potential impacts of low water levels on both the 
quantity and quality of public water supplies.  
 
Mitchell Center graduate student Emily Seger was awarded first place in the juried poster 
competition at the 2002 Maine Water Conference. Seger’s poster entitled, “Chemical Responses 
to Drought: A Comparison of Acid-Sensitive Seepage Lakes in Maine and Wisconsin” compared 
chemical trends in 66 Maine seepage lakes and 30 Wisconsin seepage lakes from the mid-1980s 
through 2001 including data from several droughts in both regions. 
 
Graduate student Sarah Nelson placed second in the 2002 University of Maine’s Association of 
Graduate Students Research Expo for her poster “Sulfate and mercury deposition at Acadia 
National Park: integrating enhancement ratios, wet deposition, and landcover data”. Sarah 
Nelson received an Association of Graduate Students Degree-Related Grant, towards purchase of 
software and equipment for searchable database of water resources information to be used by 
Mitchell Center graduate students. She also received an award from UMaine’s Professional 
Employees Advisory Council Professional Development Fund to support travel to the Eastern 
Snow Conference.  
 
Funds were awarded to the Mitchell Center by the Margaret E. Burnham Charitable Trust toward 
the purchase of GIS software for presentation of water research maps on the Web. Graduate 
student Sarah Nelson was instrumental in the proposal writing process. 
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Graduate student Catherine Schmitt has had a number of articles published in local Maine 
publications related to the environment and water resources. 2002 articles include: Deadline: 
Dioxin, published in Northern Sky News; Election ’02 and the Environment and Cold War 
Residue in Glenburn published in The Maine Commons; and Affirmation: Acadia, published in 
the Friends of Acadia Journal.  
 
The USGS base grant provided a basis for the Senator George J. Mitchell center to secure other 
research funding.  In addition to support from the US EPA to continue acid-rain related research, 
the following projects were funded in 2002: 
Title: Quantification of nutrient loss from sludge stockpiles.  
Investigator: Peckenham.  
Agency: Maine Department of Environmental Protection. 
 
Title: Correlating deposition of atmospheric pollutants in Acadia National Park.   
Investigators: Kahl, Nelson, and others.   
Agency: National Park Service. 
 
Title: Promoting conservation using PEARL (internet environmental database).   
Investigators: Kahl, Nelson, and others.   
Agency: Maine Outdoor Heritage Fund. 
 
Title: The effect of traffic on surface water quality in Acadia National Park.  
Investigator: Peckenham and Kahl.   
Agency: National Park Service. 
 
Title: Boothbay Water Company- A national model for source protection.  
Investigators: Peckenham and others.   
Agency: US EPA. 
 
Publications from Prior Projects 
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FY02 annual report for JS Kahl
PROPOSALS SUBMITTED DURING FY02 grad. 

agency title PIs $ stud.
1 USGS Maine Water Resources Research Institutes Program Kahl 84,785 4
2 DOI NPS Correlating predictive contaminant deposition maps with streaKahl, Nelson, Fernandez 331,000 2
3 MOHF PEARL: the Maine lakes database, III Kahl and McGarry 23,000 1
4 DOI NPS The impact of auto traffic on Mount Desert Island Peckenham, Kahl 47,000 1
5 DOI NPS Assessment of historic deposition at Acadia NP Norton, Kahl 49,000 1
6 NSF A web-based GIS searchable database for the Gulf of Maine Beard, Kahl, Pettigrew 99,000 1
7 USGS Does Al geochemistry control lake trophic condition? Norton, Amirbahman, Kah 98,900 2
8 EPA Evaluating the effect of the Clean Air Act on lakes Kahl and Norton 206,707 1
9 EPA 2002 assessment report for the Clean Air Act Kahl 89,000 0

10 USGS Seepage lakes as indicators of climate change Webster and Kahl 57,000 1
11 EPA Protecting drinking water resources relative to changing climaKahl and Peckenham 52,000 1
12 NSF Bridges for improving engineering content of curricula Amirbahman, Johnson, Kah 86,200 1
13 USGS Evaluating water chemistry risk factors for Atlantic Salmon Kahl, Peckenham, Lent 39,200 1
14 EPA Are the unrecognized risks from iron cyanides in road salt? Kahl and Peckenham 192,000 1

1,454,792 18
PROPOSALS FUNDED DURING FY02

1 EPA Evaluating the effect of the Clean Air Act on lakes… Kahl and Norton 189,198 1
2 USGS Using calibrated watersheds…. atmospheric deposition Kahl and Fernandez 64,993 1
3 USGS Maine Water Resources Research Institutes Program Kahl 84,785 4
4 EPA Protection of small system surface drinking water supplies Kahl and Peckenham 69,000 1
5 USGS Does Al geochemistry control lake trophic condition? Norton, Amirbahman, Kah 98,900 2
6 MOHF/DEPPEARL: the Maine lakes database, III Kahl and McGarry 23,000 1
7 NSF A web-based GIS searchable database for the Gulf of Maine Beard, Kahl, Pettigrew 99,000 2
8 EPA 2002 assessment report for the Clearn Air Act Kahl 89,000 0
9 USGS Seepage lakes as indicators of climate change Webster and Kahl 57,000 1

10 EPA Protecting drinking water resources relative to changing climaKahl and Peckenham 52,000 1
11 USGS Evaluating water chemistry risk factors for Atlantic Salmon Kahl, Peckenham, Lent, Joh 39,200 1

866,076 15
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