SRA-NE 
POSTER SESSION
Thursday, April 1, 2010

Abstracts of Posters
Presenting author is underlined.
[image: image1.wmf]
Estimation of Exposures to Particulate Matter in Urban Areas of Sub-Saharan Africa

Leiran Biton and Amy Rosenstein

ICF International 

We investigated the potential improvement in ambient particulate matter (PM) concentrations in urban areas resulting from adopting lower sulfur fuels in Sub-Saharan Africa (SSA). High PM concentrations are related to increases in the rates of premature death and respiratory illness, with fine PM, primarily associated with combustion, having stronger correlation with adverse health impacts than course PM.  Baseline ambient PM concentrations were modeled using AERMOD and an emission inventory based on publicly available emission and fuel quality information. Alternative scenarios were developed to simulate the adoption by SSA of lower sulfur fuels. PM concentrations were found to be significantly reduced with the use of lower sulfur fuels, along with emissions reduction technology, despite an assumed growth in emissions due to increased vehicle use over time.  However, a comparison of the modeled data to monitoring data indicated that modeled results overpredicted concentrations in East and West Africa, and underpredicted concentrations in South Africa.  This discrepancy was primarily a result of the large data gaps and uncertainties associated with the emissions data.  This uncertainty was carried through to the use of modeled exposure levels to estimate risks based on exposure-response relationships from published air pollution epidemiology studies, which were developed for locations with lower ambient PM concentrations.  The monetized annual benefit from incremental improvement in PM with lower sulfur fuels from our study ranged from approximately US$460 million to US$29 billion across SSA. Despite the large uncertainties, the study results provide a basis for pursuing lower sulfur fuels in SSA. 

Contact Information:

Leiran Biton

ICF International

33 Hayden Avenue, Lexington, MA 02421

(781) 676-4069

LBiton@icfi.com
www.icfi.com

Competition for Water for the Food System

Kenneth Strzepek and Brent Boehlert 
Industrial Economics, Incorporated

Although the global agricultural system will need to provide more food for a growing and wealthier population in decades to come, increasing demands for water and potential impacts of climate change pose threats to food systems.  We review the primary threats to agricultural water availability, and model the potential effects of increases in municipal and industrial (M&I) water demands, environmental flow requirements (EFRs), and changing water supplies given climate change.  Our models show that, together, these increased demands cause an 18 percent reduction in the availability of worldwide water for agriculture by 2050.  Meeting EFRs, which can necessitate more than 50 percent of the mean annual runoff in a basin depending on its hydrograph, presents the single biggest threat to agricultural water availability.  Next are increases in M&I demands, which are projected to increase upwards of 200 percent by 2050 in developing countries with rapidly increasing populations and incomes.  The combined effect of these increasing demands can be dramatic in particular hotspots, which include northern Africa, India, China, parts of Europe, the western US, eastern Australia, among others.  Climate change will affect the spatial and temporal distribution of runoff, and thus affect availability from the supply side.  Based on wet and dry climate scenarios, we find that in 2050, water availability for agriculture increases in North America and Asia, and decreases in Africa and Latin America and the Caribbean.  In Europe, water availability increases under the wet model and decreases under the dry model. 

Contact Information:

Brent Boehlert, Senior Associate

Industrial Economics, Incorporated

2067 Massachusetts Avenue, Cambridge, MA 02140

617-354-0074

bboehlert@indecon.com

Streamlined Life Cycle Assessment of Energy-from-Waste Technologies

Hospital, J.D.1, Larsen, W.2 and J.A. Shatkin2, 3
1. MS Candidate at Harvard School of Public Health, Department of Environmental Health 

2. CLF Ventures, Affiliate of the Conservation Law Foundation 

3. Mentor and member of SRA-NE 

Globally, many regions currently face significant waste management and energy development challenges, including a lack of waste storage capacity and ever-diminishing fuel availability for energy generation. The need has never been greater for a policy framework to review solid waste management plans that rely heavily on energy recovery technologies. New technologies that do not rely on combustion claim to process waste while reducing greenhouse gas emissions compared to traditional fossil fuel-fired energy generation. Valid concerns exist as to whether these technologies can meet that potential without jeopardizing public health and environmental quality. 

We propose implementing a streamlined life cycle assessment of energy-from-waste technologies to identify hotspots, or areas in which environmental or health concerns are highest. These hotspots also include areas where more research is needed to assess environmental or health risks. The focus of this analysis is to compare the performance of different technologies and feedstock combinations (e.g. Anaerobic Digestion and Gasification, and MSW and other waste streams) using data from peer-reviewed journals, municipal and state-level life cycle assessments and industry reports. Criteria addressed in this analysis include: energy efficiency, water use efficiency, feasibility/scalability, solid residues, liquid residues and emissions of hazardous air pollutants (HAPs), criteria pollutants and greenhouse gases. This assessment serves as an important first step in synthesizing our current understanding of the performance of these technology and feedstock combinations and will help frame future debate surrounding waste management and energy development.
Contact Information:
Jocelyn Danielle Hospital
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Development of an Immediate Action Level for the Disinfectant Chlorine Dioxide in Drinking Water Treatment Plants

Michael S. Hutcheson and Diane M. Manganaro
Office of Research and Standards, Massachusetts Department of Environmental Protection

Chlorine dioxide is used in some public water supplies as a disinfectant. In response to a need for treatment plant operators to have guidance on when too much ClO2 is being released into the distribution system such that it might cause serious acute adverse health effects,  we developed an immediate action level employing several approaches: derivation of an acute limit using toxicity data; identification of an upset limit using historical plant monitoring data and process control statistics to identify when a major outlier condition has occurred; and use of other proxy water quality parameters related to ClO2 levels (e.g., pH, residual chlorine level, oxidation-reduction potential). Given that much of the monitoring data from operational plants consists of below detection limit readings and that differing detection limits were reported by different facilities, Kaplan-Meier survival analysis and Maximum Likelihood Estimation (MLE) statistical methods were employed to better characterize the distributional characteristics of the heavily censored data sets for consideration of identification of the action level.

Contact Information:

Michael S. Hutcheson, PhD, MPH 

Head, Air & Water Toxics Section 

Office of Research and Standards, Massachusetts Department of Environmental Protection 

1 Winter Street, Boston, MA 02108

617-292-5998 
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Improving Communication Between Risk Assessors and Risk Managers: Sources of Bias in Decisionmaking Under Uncertainty 

Danya B. Machnes and Katherine von Stackelberg 

Harvard School of Public Health
Environmental and health policy decisions require models to help us evaluate future alternatives, and constantly evolving analytical tools produce increasingly accurate, yet complex models of the world. Unfortunately, the right tools for communication of these complex ideas to decision-makers have not been properly developed in tandem. Particularly problematic is the communication of uncertainty analysis.  In this study we used a survey to ask respondents about their perceptions of uncertainty associated with specific modules in a complex integrated model, and to evaluate hypothetical air pollution control policy alternatives.  We compared survey responses of a group of professionals (state-level decisionmakers) to the responses of Harvard graduate students in order to examine the relationship between academic/professional background and response. Results from a two-way ANOVA showed background to be a significant predictor in this cohort, suggesting that there is bias introduced into the decisionmaking process by background and /or vocation. We were able to make interesting qualitative observations, such as increased preference for less stringent control policies when respondents were provided with more information to consider in the decisionmaking process.  Our results will help determine how to provide information that is more useful to decisionmakers, irrespective of their background, in order to facilitate the development of more successful methods for the communication of risk assessment and uncertainty analysis.
Contact Information:

Danya B. Machnes

Harvard School of Public Health

Boston, MA

dmachnes@hsph.harvard.edu

Literature Review of the Herbicide Atrazine’s Mammalian Toxicity 

Jennifer M.J. Mathney 

2010 graduate of Boston University School of Public Health

Fall 2009 internship with the Massachusetts Department of Environmental Protection, Office of Research and Standards 

Atrazine is one of the most frequently detected pesticides in ground and surface waters, and extensive human exposure to it is problematic.  The U.S. EPA has not modified its Maximum Containment Level (MCL) for atrazine despite a substantial number of ecological studies describing its endocrine disrupting effects. The limited data on the effects in humans warrant further investigation into atrazine’s toxicity. An extensive literature review of recent studies focusing on atrazine’s mammalian toxicity was conducted. The results will be used by the MassDEP Office of Research and Standards for decision-making purposes.  

Nine human epidemiologic and 23 animal studies conducted in the past 5 years assessing atrazine’s toxicity were critically reviewed with regard to applicability of the data for assessing effects in humans.  The epidemiologic studies suggested reproductive and developmental effects while carcinogenicity was not supported.  However, the lack of information on exposure level and co-exposure to other pesticides hindered the studies.  The animal studies supported previous findings of developmental, reproductive, immunologic, and endocrine effects, but there were no definitive results regarding carcinogenicity.  Problems with the studies were high doses were used and/or acute or subacute exposure was assessed.  There was conflicting data regarding weight gain in exposed animals, where exposure did not always cause a decrease in body weight gain, the critical endpoint for the Reference Dose (RfD), calling in to question the validity of it as a critical endpoint.  Given these current studies and others describing numerous adverse effects, the RfD, and with it the MCL, should be reassessed.
Supervisors for this project were Carol Rowan West & C. Mark Smith of MassDEP ORS
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Jennifer Mathney
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A Case Study: The Risk of a Hormetic Response Chemotherapy Treatment 

Marc A. Nascarella1,2 and Edward J. Calabrese1
1. Environmental Health Sciences Division, University of Massachusetts Amherst, Amherst MA 01003

2. Gradient, 20 University Road, Cambridge, MA 02138 

We describe a potential mechanism for the observation of hormesis in the cellular response to chemotherapeutic agents.  This analysis focuses on a recent paper by Yauch et al. (2009) describing a missense mutation (i.e., G-to-C in codon 473; His replacing Asp) that conferred drug resistance to medulloblastoma in a patient who experienced a relapse following an initially successful treatment with the Hh antagonist drug GDC-0449.  PET scans three months after treatment revealed that the disease had progressed, with the new neoplastic growth having markedly enhanced resistance to GDC-0449. We have described how this enhanced drug resistance displayed a hormetic dose response in an animal (murine) model (Calabrese and Nascarella, In Press). This finding has significant implications on: evaluating chemotherapeutic agent dose-responses, selecting an optimal study design, elucidating biological mechanisms, and evaluating disease outcome.  Our presentation reveals how a quantitative understanding of the hormetic dose response may be useful in illustrating the limits within which a rebound/relapse effect may occur, significantly affecting subsequent clinical strategies and disease outcome.  While this assessment of risk is focused on the important mutational and experimental findings of Yanch et al. (2009), it should be recognized that the hormetic dose response is also a central feature in numerous other biomedical endpoints, affecting memory, bone strengthening, wound healing, hair growth, anxiety, seizure responses, neuroprotection, longevity and numerous other endpoints critical to patient care and the public health (Calabrese, 2008). 
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Innovative approaches for reducing business risk in complex environments

Jasmine R. Tanguay and David M. Thayer

CLF Ventures, Inc.

An affiliate of the Conservation Law Foundation

After a long period of miscommunication and tension with neighbors, expensive legal battles, distrusted science, failed mediation, and a stalled permitting process, the leadership of a manufacturing facility in the Northeast recognized the need for a state-of-the-art approach to strengthening stakeholder relationships. The company partnered with a non-profit consulting firm, CLF Ventures, to develop and implement a solution to the controversy that would satisfy its business interests and would be supported by environmental, regulatory and community standards. The resulting project has generated important ‘lessons learned’ applicable to many industrial settings where nuisance impacts and/or health and environmental concerns are cited by stakeholders and where these impacts lead to an increased cost of doing business.

Fears of chemical exposure have largely been addressed through trusted science --conducted by consultants the stakeholders themselves selected. A two-year comprehensive review of human-health and environmental impacts has revealed important new information and allayed many concerns of health risks to neighbors. A collaborative multi-stakeholder steering committee oversaw the study from start-to-finish and has built substantial buy-in for the study’s conclusions. Our poster will summarize the lessons learned from this case study as they apply to other industries facing stakeholder challenges. 

Contact Information:

CLF Ventures, Inc. 

an affiliate of the Conservation Law Foundation

62 Summer Street, Boston, MA 02110
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www.clfventures.org
Case Studies of Non-Paint Sources of Lead Exposures in the United States. 

Vincent  Coluccio and Karen Vetrano 
TRC
Lead-based paint is often cited as the primary source of children’s lead exposures, but exposures to “non-paint” lead sources may now be the cause of the most severe cases of adult and childhood lead poisonings, and a major cause of lead poisonings, in certain communities.  The predominant non-paint sources originate in developing countries and include products such as traditional remedies, foods and spices.  In addition, many immigrants with high body burdens of lead from exposures in their native countries settle in the US, and US-born children of immigrant mothers with high lead burdens are exposed to maternal lead stores in utero and via post natal breast milk feeding. 

The nature and national scope of the “non-paint” lead poisoning problem will be described along with documented case studies of lead poisonings attributed to these sources.  A brief historical review of the medical literature on non-paint lead sources as well as examples of traditional customs that predispose certain immigrant groups to non-paint lead exposures will be presented.  Guidance will be provided for field recognition of ethnic-specific lead hazards. The importance of effective caregiver interview techniques and cultural sensitivity will also be addressed.
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