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    Abstract

        
            This report presents a general methodology for obtaining preliminary estimates of the potential human health risks associated with developing a utility-scale solar energy facility on a contaminated site, based on potential exposures to contaminants in soils (including transport of those contaminants into the air).
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                    Managing potential environmental and human health risks of lead halide perovskite photovoltaic modules

                    
                        Journal Article
                            Rencheck, Mitchell; Libby, Cara; Montgomery, Angelique; ...  - Solar Energy
                            

                    Perovskite solar cells (PSCs) are emerging photovoltaic (PV) technologies capable of matching power conversion efficiencies (PCEs) of current PV technologies in the market at lower manufacturing costs, making perovskite solar modules (PSMs) cost competitive if manufactured at scale and perform with minimal degradation. PSCs with the highest PCEs, to date, are lead halide perovskites. Lead presents potential environmental and human health risks if PSMs are to be commercialized, as the lead in PSMs are more soluble in water compared to other PV technologies. Therefore, prior to commercialization of PSMs, it is important to highlight, identify, and establish the potential environmentalmore » and human health risks of PSMs as well as develop methods for assessing the potential risks. Here, we identify and discuss a variety of international standards, U.S. regulations, and permits applicable to PSM deployment that relate to the potential environmental and human health risks associated with PSMs. The potential risks for lead and other hazardous material exposures to humans and the environment are outlined which include water quality, air quality, human health, wildlife, land use, and soil contamination, followed by examples of how developers of other PV technologies have navigated human health and environmental risks previously. Potential experimentation, methodology, and research efforts are proposed to elucidate and characterize potential lead leaching risks and concerns pertaining to fires, in-field module damage, and sampling and leach testing of PSMs at end of life. Lastly, lower technology readiness level solutions to mitigate lead leaching, currently being explored for PSMs, are discussed. PSMs have the potential to become a cost competitive PV technology for the solar industry and taking steps toward understanding, identifying, and creating solutions to mitigate potential environmental and human health risks will aid in improving their commercial viability.« less
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                    An integrated human health and ecological risk assessment was used to quantify the level of risk associated with the off-site movement of contaminants via groundwater and soils at a medium-sized gas processing facility in southern Alberta. The study incorporated three key aspects: (1) integration; (2) consultation; and, (3) pro-active remedial actions. Integration was complete, beginning with the Problem Formulation stage and progressing through Risk Characterization and Risk Management. This integration was reflected in a multidisciplinary team of hydrogeologists, biologists and human health specialists. Several lessons emerged from the integrated approach: (1) spending 2/3 of the time and resources on Problemmore » Formulation prevented later problems; (2) the different perspectives provided by the various specialists helped reveal the relative importance of pathways and ecological receptors (3) clear, consistent screening procedures for contaminants of concern and receptors were very effective with stakeholders; (4) exposure scenarios that incorporated common-sense situations (although still conservative) contributed to the credibility of the risk analysis; and, (5) an innovative combination of toxicity testing and chemical analysis helped delineate the boundaries of the potentially contaminated area for both human and ecological receptors in a cost effective manner. Consultation included directly affected parties, regulatory personnel and community members. The consultation extended through the project, with key ``buy-in`` points during Problem Formulation and Risk Characterization/Management. Pro-active remedial action included the removal of contaminant sources in the 1980`s, a pump-and-treat system and extensive monitoring. These actions showed commitment and set the stage for credible risk-based mitigation and long-term monitoring.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Risk assessment for the Waste Technologies Industries (WTI) hazardous waste incinerator facility (east Liverpool, Ohio). Volume 5. Human health risk assessment (HHRA): Evaluation of potential risks from multipathway exposure to emissions. Draft report

                    
                        Technical Report

                    The Human Health Risk Assessment (HHRA) portion of the WTI Risk Assessment involves the integration of information about the facility with site-specific data for the surrounding region and population to characterize the potential human health risks due to emissions from the facility. The estimation of human health risks is comprised of the following general steps: (1) identification of substances of potential concern; (2) estimation of the nature and magnitude of chemical releases from the WTI facility; (3) prediction of the atmospheric transport of the emitted contaminants; (4) determination of the types of adverse effects associated with exposure to the substancesmore » of potential concern (referred to as hazard identification), and the relationship between the level of exposure and the severity of any health effect (referred to as dose-response assessment); (5) estimation of the magnitude of exposure (referred to as exposure assessment); and (6) characterization of the health risks associated with exposure (referred to as risk characterization).« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Mining the potential interrelationships between human health and ecological risk assessments of metal-contaminated sites
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                            Appling, J
                            

                    Conservative approaches to human health or ecological risk assessment often result in evaluations that indicate a risk at metal concentrations near or below background levels. This presents a complex dilemma to regulators, responsible parties, and the public: How can risk be more realistically estimated so that the public is not unnecessarily alarmed into thinking normal exposures pose abnormal risk, and site remediation can be responsible yet cost-effective? One answer is using-ecological and human health studies together to improve the quality of both types of assessments. Mammalian herbivores and roving children are good spatial and temporal integrators of exposure; biomarkers ormore » Monte Carlo-based models of exposure to herbivores can support realistic estimates of exposure to children. Reduced bioavailability of metals in soils at mining sites is well recognized for many metals and is amenable to study in ecological species; such studies reduce the overestimate of risk to humans through direct contact or exposure via the food chain. Recent and current human health studies of lead and arsenic bioavailability also support ecological assessments. Mixtures of metals pose special challenges because of the potential for antagonistic, additive, or synergistic effects with respect to bioavailability, absorption, distribution, excretion, toxic effects and nutritional or physiological essentiality. Combining results from pharmacokinetic, mechanistic, and environmental studies of mixtures enhances the predictive abilities of risk assessments.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Human health and ecological risk assessment of contaminated sites

                    
                        Conference
                            Treissman, M; Sigal, E; Wilson, R; ... 
                            

                    Various methods have been proposed for establishing soil cleanup guidelines at contaminated sites, including both criteria-based and risk-based approaches. The criteria-based method is conservatively based on low concentrations of chemicals in the environment that are approaching ambient background values and are clearly protective of human health and ecological receptors, over a broad range of site conditions. The risk-based approach, on the other hand, considers site-specific physical, chemical and biological conditions and future site uses in the development of site-specific cleanup criteria. Risk-based criteria are generally less conservative (i.e., result in higher soil remediation values) than generic criteria. Thus, the risk-basedmore » remediation criteria necessitate a greater degree of technical evaluation of the Bite, and greater communication and liaison with regulatory agencies and other stakeholders; however, the higher soil remediation values can effect significant reductions in site-specific remediation cost. Advantages and disadvantages associated with use of deterministic (point estimate) and stochastic (probabilistic) risk assessment approaches will be discussed. Other topics include bioavailability, effects of chemical mixtures, acute and chronic exposure effects, background exposure assessment and emerging trends in risk assessment. The application of the risk assessment approach to contaminated site assessment projects in Western Canada will be discussed as case studies.« less
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