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Introduction
Attached is the Fiscal Year 2000 Annual Report for the Vermont Water Resources and Lake Studies
Center. The grant, awarded under the State Water Resources Research Institute Program, is numbered
1434-HG-96-GR-02702. 

Research Program

Basic Information

Title:
Identification of Candidate Parcels for Riparian Buffers: Reducing Fecal
Contamination of Vermont Surface Waters 

Project Number: B-03 

Start Date: 3/1/1999 

End Date: 2/28/2000 

Research Category: Water Quality 

Focus Category: Non Point Pollution, Surface Water, Agriculture 

Descriptors:
water quality, fecal contamination, nonpoint source pollution, GIS, remote
sensing, agriculture, surface water 

Lead Institute: The University of Vermont 

Principal 
Investigators:

Leslie A. Morrissey 

Publication

1.  O’Neil-Dunne, J. and B. Wemple, July, 2001, Hydrologic Modeling, Vermont Spatial Data
Partnership Roundtable, Waterbury, VT.
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Identification of Candidate Parcels for Riparian Buffers:  Reducing Fecal 
Contamination of Vermont Surface Waters 

Leslie A. Morrissey 
 

Project Number: B-03 
 
Descriptors: water quality, fecal contamination, nonpoint source pollution, GIS, remote 
sensing, agriculture, surface water 
 
Problem and Research Objectives 

Fecal contamination of surface waters in both agricultural and urban watersheds is a 
major environmental concern in the state of Vermont and across the U.S.   Conservation 
practices are needed that will significantly reduce bacterial contamination of Vermont’s 
surface waters.  One effective approach to reduce contamination in runoff from adjacent 
agricultural fields to streams and rivers involves the construction of buffer zones and 
filter strips along streams and rivers.  Identification and prioritization of land parcels for 
riparian buffer zone implementation constitute a critical need for state and federal water 
quality programs. 

 
The goal of this research program is to develop and assess the GIS and remote sensing 

technologies required to identify and prioritize candidate parcels within the Mad River 
watershed for riparian buffer or filter strip development.  In addition, Landsat Enhanced 
Thematic Mapper (ETM+) and high resolution IKONOS satellite data will be assessed for 
mapping and monitoring riparian buffers along streams and rivers.  Finally, the results of 
this research will be disseminated to the public through scientific journal publications and 
the World Wide Web. 
 
Methodology 
 Candidate land parcels are being prioritized based on a spatially explicit (GIS-
based) suitability model.  The model utilizes the Revised Universal Soil Loss Equation 
(RUSLE) to estimate annual soil loss and corresponding pollutant input.  Candidate land 
parcels will be identified based on their probable fecal contribution to adjacent waters as 
modeled using environmental parameters that are readily available (e.g. streams, landuse, 
slope, ownership parcels) or directly measured through field sampling (e.g. E. coli counts, 
buffer dimensions) and remote sensing (e.g. riparian buffer width, length, and vegetative 
type, land use, crop type).  State-of-the-art digital processing of Landsat ETM+ satellite 
data will be used to map land use of areas adjacent to streams.  IKONOS (4m) 
multispectral satellite data will provide the basis for identifying and characterizing 
riparian zones, mapping adjacent land parcels by current land use, and determining the 
density of drainage channels. 
 
 This research is being conducted in collaboration with state and federal agencies 
and local citizen volunteer groups.  On-going and collaborative efforts by Friends of the 
Mad River, Mad RiverWatch, Natural Resources Conservation Service, and Vermont 
Farm Bureau will complement the project. 
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Principal Findings and Significance 
 Efforts during the first year have focused on development of the RUSLE model, 
GIS database integration of data layers, derivation of data layers, and hydrologic 
modeling.  To date, we have developed a GIS database of existing data layers (streams, 
land cover, soils, and DEM), generated the required derivative layers (slope, aspect, and 
hydrology) and mapped riparian zones and adjacent fields with digital orthophotography.  
Based on these efforts, we have concluded that panchromatic digital orthophotography 
(even with 0.5m spatial resolution) acquired during leaf off stage is inadequate for 
mapping vegetative characteristics and distinguishing field crops. 
 
 Landsat Enhanced Thematic Mapper (ETM+) satellite data for the study were 
acquired for general land use/land cover mapping.  However, the coarse resolution (30m) 
of the ETM+ data provided only broad land cover categories (e.g. forest, non-forested, 
agriculture, developed) and was inadequate for detailed riparian zone mapping.  
Therefore, digital band-sharpening techniques that are used to merge high-resolution -.5m 
panchromatic data (VT DOQs) with high resolution (4m) IKONOS satellite data acquired 
in the visible and near infrared regions of the spectrum are being tested.  Since IKONOS 
satellite data have not yet been acquired for this particular study area due to cloud cover 
and acquisition scheduling conflicts, we have begun testing pan sharpening algorithms 
using IKONOS multispectral 4m satellite data (a test data set) with the higher resolution 
0.5m panchromatic digital orthophotography (DOQ).  This technique, if successful, 
should provide the ideal dataset to support our detailed mapping and modeling efforts. 
 
 A Web Page incorporating data from Vermont River Watch volunteer groups 
throughout the state, public state beaches, and our own on-going research efforts has been 
constructed with more than 70 pages of information on E. coli and recreational water 
quality in Vermont.  This web site has received an average of 1000 hits per month (Web 
Page: http://www.snr.uvm.edu/www/pc/sal/ecoli/index.htm) 
 
 
Students Supported 
One Masters students in Water Resources 

http://www.snr.uvm.edu/www/pc/sal/ecoli/index.htm


Basic Information

Title: Lagrangian Drifters Within Lake Champlain - A Pilot Study 

Project Number: B-02 

Start Date: 3/1/1999 

End Date: 2/28/2000 

Research Category: Engineering 

Focus Category: Methods, Hydrology, Water Quality 

Descriptors: hydrodynamics, lagrangian, neutrally-buoyant floats, acoustics 

Lead Institute: Middlebury College 

Principal Investigators: Thomas O. Manley, Jean Claude Gascard 

Publication

1.  Manley, T.O., 2001, Summary of Lake Champlain Hydrodynamics, Invited Presentation at Great
Lakes Environmental Research Lab, Ann Arbor, MI, January 17-20.

2.  Manley, T.O., J.C. Gascard, and P. Tillier, 2001, Acoustically Tracked Lagrangian Drifters in
Lake Champlain, IAGLR Annual Meeting, Green Bay, WI, June 12-15.





















































Information Transfer Program
During the grant period, the Vermont Water Resources and Lake Studies Center published two issues
of its newsletter, distributing copies to more than 600 Vermonters with interests in water. Routine
contacts with a number of parties, including the public, public interest groups, state and federal
managers with interests in water, and staff from Vermont’s Congressional delegation, were an
important information transfer activity during the reporting period as well. 

Basic Information

Title: Information Transfer Program 

Start Date: 3/1/1999 

End Date: 2/28/2000 

Descriptors: distribution of newsletters, water resources 

Lead Institute: Vermont Water Resources and Lake Studies Center 

Principal Investigators: Linda Marek Howe, Alan W. McIntosh 

Publication

1.  Howe, L.M., A.W. McIntosh, 2000, Reflections on Water, January, Volume 21, Number 1, 5 
pages.

2.  Howe, L.M., A.W. McIntosh, 2000, Reflections on Water, June, Volume 21, Number 2, 6 pages.



USGS Summer Intern Program



Student Support

Student Support 

Category
Section 104
Base Grant

Section 104
RCGP Award

NIWR-USGS 
Internship

Supplemental 
Awards

Total 

Undergraduate 1 0 0 0 1 

Masters 1 0 0 0 1 

Ph.D. 0 0 0 0 0 

Post-Doc. 0 0 0 0 0 

Total 2 0 0 0 2 

Notable Awards and Achievements
None 

Publications from Prior Projects
1.  Ferber, L., S. Levine, and A. Lini, 2000, Nitrogen dynamics in Shelburne Pond, VT, International

Association of Great Lakes Research, 43rd Conference Program and Abstracts, p. A-44.
2.  Ferber, L., S. Levine, A. Lini, and G.P. Livingston, 2000, Nitrogen dynamics in Shelburne Pond,

ASLO Meeting 2000, Abstract Volume.
3.  Lini, A., S. Levine, R.C. Howse, and L. Ferber, 2000, Stable isotope composition of lake biota

and sediments as proxy for lake trophic state, International Association of Great Lakes Research,
43rd Conference Program and Abstracts, p. A-91.

4.  Lini, A., P. Keane, J.C. Galster, and R.C. Howse, 2000, Integrated analysis of modern and
sedimentary stable isotope data in lakes, ASLO Meeting 2000, Abstract Volume.

5.  Lescaze, M.M., 1999, Estimation of the relative contribution of atmospheric nitrogen to lake
phytoplankton nutrition: a stable isotope approach, MS Dissertation, Water Resources, School of
Natural Resources, The University of Vermont, Burlington, VT, 88 pages.

6.  Ferber, L.R., 2001, Nitrogen dynamics of blue green algal blooms in a eutrophic Vermont lake,
MS Dissertation, Water Resources, School of Natural Resources, The University of Vermont,
Burlington, VT, 135 pages.
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