
Sustainability Capstone Proposal Form
Independent Research Capstone (ENVR 599)
After completing all other course work as well as degree requirements, you are eligible (if pursuing the capstone track) to 
enroll in ENVR 599 or ENVR 599a. In ENVR 599, you’ll work on an individual research project. In ENVR 599a you’ll complete a 
consulting project for a real-world organization of at least 50 employees. This proposal form is only for ENVR 599.

Prior to enrolling in ENVR 599, you are required to have your topic approved by the instructor and assistant director of the 
sustainability program, Mr. George Buckley, by submitting this form via email to gbuckley@fas.harvard.edu.  It is important to 
plan this process accordingly, and have your project approved well in advance of registration for this course. Multiple revisions 
may be needed and approval is not guaranteed for all projects.  We recommend that you begin this process the semester before 
your capstone registration and not to make travel arrangements until the topic is approved.

Most capstones are between 30 and 40 pages. The capstone is an excellent opportunity to apply what you’ve learned in the 
program to a real world problem to support your future career aspirations. For example, completing an energy assessment for 
green building project, a life cycle analysis, or a cost-benefi t analysis that includes environmental considerations. You’ll work 
with the capstone instructor to decide on the exact format, although most capstone projects have fi ve chapters:

• Chapter I Introduction (presentation of the problem, signifi cance, defi nitions of terms)

• Chapter II Background (short targeted literature review and limitations of the study)

• Chapter III Methods (research work plan)

• Chapter IV. Data and Results (if applicable)

• Chapter V. Discussion, Conclusions, and Recommendations (presentation of the fi ndings, implications for practice, and 
suggestions for future research).
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Answer the following questions:

1. What is the working title?

2. Why was this topic chosen?

3. What research methodology is to be utilized?

4. What do you hope the project will accomplish?

5. How has your Sustainability coursework prepared you for this undertaking?

 -Please include references showing the applicability of the topic and research method.

Two weeks after you submit this document, please schedule a phone or in-person meeting with Mr. George 

Buckley to discuss the details of the project.

Please note: When you register for this course, you will receive a registration status of Waiting for Placement (WP). The 
program offi  ce must review your academic record to ensure you meet the published prerequisites. Once your proposal is 
approved and all other prerequisites have been satisfi ed, you will receive a registered (RE) status. If you are enrolled in courses 
in the prior term, you will not be registered (RE) until your grades are available.

Professional Programs Offi ce Use
Approved capstone topic: ____________________________________________________

_____________________________________________________________________________

Approved by ________________________________________________ Date ____________
  George Buckley

Offi  ce of Degree Candidate Advising and Program Administration, 51 Brattle Street, Cambridge, MA 02138
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	Email: 
	Current job title: 
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	Prior degrees: 
	ZIPPostal code: 
	Working Title: Modeling Health Risks of Microplastics: an Uncertainty Analysis
	Topic: In Greg Norris's LCA course, I became interested in mathematical modeling of risks to human health and environmental health as a result of materials decisions. In six months of research I have not encountered Life Cycle Assessment models, epidemiological studies, or other human health risk analyses which directly examine the risks to the marine environment, to biodiversity, and to human health that degrading ocean plastics pose. Due to knowledge gaps on the subject of human health and plastic microbeads, important opportunities to transfer to safer materials are lost. My past work in toxicology and risk management from the perspective of animal health has peaked my interest in what policy changes can result from similar but more powerful analyses of human health effects. 
	ResearchMethod: Methodology will be three-pronged: mathematical, proposed experimentation, and expert interview. Discussion will include proposed mitigation and policy changes to aid in the removal of the marine plastic waste issue. The project will utilize data from trusted sources and current health research. I will perform a risk analysis of possible human health effects of microplastics, including Bayesian analysis using Branson et al.'s 2014 study as a model, and Monte Carlo simulations using Vensim software package. Human health effects of consuming microplastic-ridden seafood depend upon multiple variables, each with its own uncertainty, and the proposed method has the capacity to account for these uncertainties. Secondly, an epidemiological study will be proposed using progressively larger mammals to mirror human effects. Finally, experts in the field of malacology, human health, and ichthyology will be interviewed as available, per CUHS protocol. Solutions to the health and biodiversity problems caused by microplastics shall be discussed. 
	Goals: My hope is that in providing a clear and complete uncertainty analysis on the human health effects of oceanic microbeads, sustainability-minded producers and policymakers will be provided with clear evidence of the impact of materials choices. Furthermore, the epidemiology study outline should be put to timely use, as no study has been found to date which measures the bioaccumulation effect of microbeads or microbead-containing food in mammals. The statistical framework I will create shall be easy to use and shall incorporates the current studies on microbead-bound toxins and their effects on animal health. A usable and clearly-communicated model may allow for faster reduction of microplastics in personal care products, as well as provide evidence to legislators on the importance of reducing ocean plastics with changes in policy and waste-containment infrastructure. Possible solutions to the current ocean plastic issue will be suggested with that audience in mind.  
	BackgroundCoursework: The Toxicology and Risk Assessment course provided a clearer understanding of risk, risk assessment, and clearly reporting risk of toxic chemicals. ENVR-E 210 provided a review of already-strong statistical methods and statistical platforms, namely R. Life Cycle Assessment provided the initial impetus for this project, as it relates to my final project on plastic straws, and provided encouragement to change the LCA models. Sustainable Business & Technology encourages creativity in solving world problems, and is allowing me to brainstorm and research solutions in plastic-plankton filtration.Sustainable Ocean Environments is providing me with a more well-rounded understanding of the oceans than I previously had. George Buckley's guidance has been invaluable in the process of creating this project. References:Banson, Kwamina E., Nguyen, Nam C., Bosch, Ockie J.H., and Thich V. Nguyen. (2014). A systems Thinking Approach to Address the Complexity of Agribusiness for Sustainable Development in Africa: A Case Study in Ghana. Systems Research and Behavioral Science.  English, Katarina. (2015).  Handprinting with Straws. (Paper submitted as final for Lifecycle Assessment).EPA. (2014). Summary of Expert Discussion Forum on Possible Human Health Risks from Microplastics in the Marine Environment. Koelmans, Albert A., Bakir, Adil, Burton, G. Allen, and Janssen, Colin R. (2016). Microplastic as a Vector for Chemicals in the Aquatic Environment: Critical Review and Model-Supported Reinterpretation of Empirical Studies.Environmental Science & Technology  50 (7), 3315-3326Ocean Conservancy. (2015) Stemming the Tide: Land-based strategies for a plastic-free ocean.  Retrieved from: http://www.oceanconservancy.org/our-work/marine-debris/mckinsey-report-files/full-report-stemming-the.pdfPlastic Soup Foundation and Stichting de Noordzee. (2016). International Campaign Against Microbeads in Cosmetics. Retrieved from www.beatthemicrobead.org/en/scienceThompson, Richard, Moore, Charles Ju., vom Saal, Frederick S., and Shanna H. Swan. (2015). Plastics, the Environment, and Human Health: Current Consensus and Future Trends. Royal Society Publishing.  The Ocean Cleanup (website). Theoceancleanup.com Van Cauwenberghe, Lisbeth and Colin R. Janssen. (2014). Microplastics in Bivalves Cultured for Human Consumption. Environmental Pollution. 


