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Introduction

The Mission of the New York State Water Resources Institute (WRI) is to improve the management of water
resources in New York State and the nation. As a federally and state mandated institution located at Cornell
University, WRI is uniquely situated to access scientific and technical resources that are relevant to New York
State's and the nation's water management needs. WRI collaborates with regional, state, and national partners
to increase awareness of emerging water resources issues and to develop and assess new water management
technologies and policies. WRI connects the water research and water management communities.
Collaboration with New York partners is undertaken in order to: 1) Build and maintain a broad, active
network of water resources researchers and managers, 2) Bring together water researchers and water resources
managers to address critical water resource problems, and 3) Identify, adopt, develop and make available
resources to improve information transfer on water resources management and technologies to educators,
managers, policy makers, and the public.
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Research Program Introduction
Research Program Introduction

The NYS WRI's FY2012 competitive grants research program was conducted in partnership with the NYS
Department of Environmental Conservation (DEC) Hudson River Estuary Program (HREP). The overall
objective of this program is to bring innovative science to watershed planning and management. In FY2012
research was sought that fit within the context of New York State’s growing concerns about aging public
infrastructure, economic constraints on public investment, and the recent requirement for State planning
agencies to incorporate principals of “smart growth” as promulgated in the 2010 Smart Growth Public
Infrastructure Policy Act (http://smartgrowthny.org/index.asp). The specific areas of interest for the FY2012
grants program solicitation were: 1) Water-related infrastructure including water supply and wastewater
treatment facilities, distribution networks, decentralized treatment installations, dams, constructed wetlands,
etc., and their current state and effectiveness at providing water services regionally at reasonable cost; 2)
Regional economic vitality with respect to water infrastructure and its effect on private and public investment
and industrial development; 3) Integration of scientific, economic, planning/governmental and/or social
expertise to build comprehensive strategies for public asset and watershed management; 4) Smart growth and
its implications for water related infrastructure development, regional water quality, and regional economy; 5)
Novel outreach methods that enhance the communication and impact of science-based innovation to water
resource managers, policy makers, and the public; 6) The economics and benefits of source watershed
protection strategies and the use of ecological services to meet water supply and quality needs, as opposed to
treatment at point of delivery. Projects were evaluated by a panel consisting of representatives of the US
Geological Survey, the NYS DEC, and faculty from Cornell University. Two research projects were
supported in FY12 through the 104(b)competitive grants program with a total funding level of $39,840. These
projects included:

1. Relative abundance of blueback herring in relation to permanent and removable dams on the Mohawk
River. PIs: Dr. Karin Limburg & Dr. Neil Ringler, SUNY Environmental Science & Forestry.

2. Pollution trade-offs associated with the use of riparian zones as best management practices. PI: Dr. Philippe
Vidon, SUNY Environmental Science & Forestry.

We also report here on two projects that received no-cost extensions beyond FY2011. The two projects listed
below were completed in February, 2013, and December, 2012, respectively:

3. N availability as a driver of methylmercury production in forested soils and stream sediment. PI: Dr.
Philippe Vidon, SUNY Environmental Science & Forestry.

4. Two-dimensional river model for predicting bacterial contamination of bathing beaches in the St.
Lawrence. PI: Dr. Michael Twiss, Clarkson University.

Lastly, we include information on a supplemental award:
USGS Award No. G11AP20223 Flood Frequency Research for California
and also on a 104(g) project that has just begun:

2012NY 189G The Remote Monitoring of Surface Velocity, Bathymetry, and Discharge
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NITROGEN (N) AVAILABILITY AS DRIVER OF
METHYLMERCURY PRODUCTION IN FORESTED SOILS
AND STREAM SEDIMENTS

Basic Information

NITROGEN (N) AVAILABILITY AS DRIVER OF METHYLMERCURY
PRODUCTION IN FORESTED SOILS AND STREAM SEDIMENTS

Project Number:|2011NY161B
Start Date:|3/1/2011
End Date:|2/28/2013
Funding Source:|104B

Congressional
District:

Research
Category:

Title:
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Water Quality

Focus Category:|Non Point Pollution, Toxic Substances, Nitrate Contamination

Descriptors:

Principal
Investigators:

Publications

Philippe Gilles Vidon

There are no publications.
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FINAL Report for NYWRRI Award # 64038-9616

NITROGEN (N) AVAILABILITY AS DRIVER OF METHYLMERCURY PRODUCTION IN
FORESTED SOILS AND STREAM SEDIMENTS

Start / End dates: 03/11-02/13
(a 1-year no-cost extension was granted to SUNY-ESF in May 2012)

Principal Invesigators: P. Vidon and M. Mitchell.
Objectives

Atmospheric deposition of nitrogen (N), sulfur (S) and mercury (Hg) is ubiquitous in the
Northeastern United States and has a major impact on forested lands and the water quality of this
region. However, although recent research suggests significant interactions exist between the N, S
and Hg cycles in forested landscapes, the exact nature of the complex interactions between these
cycles is still poorly understood. For this project, the objectives were to: 1) Determine what
variable or combination of variables regulate S, Hg and MeHg export at the watershed scale
across a range of seasonal and hydrological conditions (e.g., low flow versus high flow); and 2)
Determine to what extent nitrate availability in forest soils and associated wetland sediments
regulate S, Hg and methylmercury (MeHg) availability across a range of redox conditions, from
headwater locations (oxic) to stream hyporheic zones, and lowland wetland soils (anoxic).
Addressing these objectives is critical to the management of our forests as climate and rates of N,
S and Hg atmospheric deposition are constantly changing. Understanding what variables affect S
and Hg cycling in these watersheds in relation to changes in hydrological and redox conditions in
soils and streams will help 1) better predict how future changes in climate and atmospheric
deposition might affect N, S, and Hg dynamics, and 2) identify areas of the landscape that are
especially sensitive to N, S or Hg contamination and where management should be focused.

Activity Report

Because FY2011 funds did not become available to the Pls before the middle of August 2011, it
was decided that the project would be delayed one year in order to capture N, S and Hg dynamics
in spring, a critical time of year for Hg export. A one-year no-cost extension was granted by the
NYWRRI to SUNY-ESF in May 2012 until 02/2013.

To date, all fieldwork has been completed, and total mercury (THg), methylmercury (MeHg),
nitrate (NO3), dissolved organic carbon (DOC) concentrations, and sulfate / sulfide ratios were
determined for a total of 12 dates between April and October 2012 (growing season).

THg concentrations in the study streams typically varied between 1 ng/L and 5 ng/L, and were
significantly positively correlated to DOC (p<0.05). Similarly, THg was positively correlated to a
variety of fluorescence indices (FI, HIX, Humic A) suggesting, that together with DOC, the
fluorescence properties of organic matter may be good indicators of Hg concentrations in the
stream.

Nitrate was only poorly correlated to THg suggesting that differences in nitrate levels in the
watershed were not tied to clear differences in THg export at the watershed scale. However, THg
was strongly negatively correlated to Sulfide. Although the methylmercury data are still being
analyzed at this report is being written, these results are consistent with our understanding of Hg
chemistry. Indeed, as sulfate reduction occurs in the summer, and therefore as more sulfide is



produced, a large fraction of THg is converted into MeHg, therefore leading to a drop on THg
concentration.

Water quality analysis also revealed a large increase in DOC concentration in the lower section of
the watershed where a wetland is present. As MeHg data become available, we will explore in
more details the relationship between nitrate level, DOC, and MeHg. Specifically, we will
investigate the spatial and the temporal variability of MeHg production, in relation to nitrate
dynamics in particular.

Graduate and Undergraduate Student Training (1 Graduate Student, 3 Undergraduate
Students)

This research project forms the basis of the MS Thesis for Whitney Carleton, graduate student in
the Department of Forest and Natural Resources Management at SUNY-ESF under the
supervision of Pl Vidon. Whitney started her MS project in Fall 2011, and is expected to
graduate from SUNY -ESF after completion of this research project in Summer 2013.

In addition to Whitney, three undergraduate students (Joshua Enck, Mario Alciati, and Angela
Marcoccia) were directly involved in this project.



Conference Presentations

Carleton, W., P. Vidon, M. Mitchell, 2012. Total mercury and methylmercury dynamics: Stream
export in an upland-forested watershed in the Adirondack region of New York State. SUNY-ESF
Spotlight on Research 2012 Conference, Syracuse, NY, April, 2012.

Carleton, W., P. Vidon, M. Mitchell, 2013. Total mercury and methylmercury dynamics: Stream
export in an upland forested watershed in the Adirondack region of New York State. 2013 CNY
Earth Science Student Symposium. Syracuse, NY, April 2013.

Carleton, W., P. Vidon, M. Mitchell, 2013. Total mercury and methylmercury dynamics: Stream
export in an upland forested watershed in the Adirondack region of New York State. SUNY-ESF
Spotlight on Research 2013 Conference, Syracuse, NY, April, 2013.

Carleton, W., P. Vidon, M. Mitchell, 2012. Total mercury and methylmercury dynamics: Stream
export in an upland-forested watershed in the Adirondack region of New York State. SUNY-ESF
Spotlight on Research 2012 Conference, Syracuse, NY, April, 2012.

Carleton, W., P. Vidon, M. Mitchell, 2012. Total mercury and methylmercury dynamics: Stream
export in an upland forested watershed in the Adirondack region of New York State. Abstract #
B31C-0432. American Geophysical Union Annual Meeting. San Francisco, California,
December 2012.

In addition, two manuscripts are currently in preparation for submission to peer-reviewed
journals in fall 2013.



Two-Dimensional River Model for Predicting Bacterial Contamination of Bathing Beaches in the St. Lawrence River

Two-Dimensional River Model for Predicting Bacterial

Contamination of Bathing Beaches in the St. Lawrence
River

Basic Information

... . |Two-Dimensional River Model for Predicting Bacterial Contamination of Bathing
Title: . .
Beaches in the St. Lawrence River

Project Number:|2011NY165B
Start Date:|3/1/2011
End Date:|8/31/2012
Funding Source]104B

Congressional
District:

Research CategoryjWater Quality
Focus Category|Surface Water, Non Point Pollution, Models
Descriptors:
Principal
Investigators:

Publications
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Michael Twiss

There are no publications.
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