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Environmental Health: Science, Policy and Social Justice

Spring 2009

Midterm exam 

PART I – Natural science questions

Please answer all of the following questions 

1. Air pollution - Describe the sources, types and levels of indoor air pollutants documented for China in the review by Zhang and Smith 2007. 

a. How do the measured indoor levels of these pollutants compare to the Chinese Indoor Air Quality Standards and to the outdoor airl pollution in Shanghai, described in Huang et.al. 2009? 

b. What is the estimate of the Global burden of Disease from indoor air pollution (literature piece of your choice)

2. E-waste – In the Wen et.al. 2008 article a urinary biomarker was shown to reflect DNA damage that was suggested to be associated to exposures to e-waste derived chemicals. Explain:

a. What molecular event does this biomarker specifically indicate?

b. How does this effect relate to the types of chemicals the workers were exposed to?

c. The specificity and significance of the finding

3. E-waste – In Xing et.al. 2009 exposure of Guiyu residents to PCBs derived from e-waste processing was assessed. What sources of exposure were considered, what were the levels of PCBs measured (include range and largest contributors for each source) and what type and level of risk as determined? What was the mean concentration of PCB-TEQs in human breast milk?

4. Asbestos – In the McDonald 1986 article what were the SMR for malignant neoplasms of the respiratory system and what was their relationship to:

a. Length of employment

b. Cumulative lifetime exposure to asbestiform fibers 

In addition answer the following:

c. What are the limitations of these data?

d. Why are the total SMRs different in Tables 3 and 4?

e. What is the rate of increase of SMR per fiber year of cumulative exposure and how is it estimated?







Name: ___________________

5. Asbestos – In the McDonald 2004 article compare the SMR for malignant and non-malignant respiratory disease and explain in words what they mean including the 95% confidence intervals

6. Asbestos – In the ATSDR study published in 2003 the authors indicate health risk from exposure to asbestos. What is the indicatory of health effects they chose to examine? Indicate the factors most strongly associated with the health effect examined along with the quantitative measures that support the association. Is the evidence statistically significant (show how you determine this)? Which of the associated factors was criticized by Flynn in his 2004 letter?

7. Asbestos – What is the evidence pointing to a higher risk from asbestos from non-occupational exposures? Point to the publication and the specific results or statement. 

8. Asbestos – In Price 2008, Table 8 gives the EPA estimates for cancer risk from asbestos fibers exposure of Libby residents. 

a. What is the lowest and highest estimated maximum lifetime cumulative exposures and what are the lowest and highest cancer risks estimated? Include the type of activity they stem from.

b. What are the average and maximum lifetime cumulative exposure levels to asbestos fibers and the associated risks from routine activities?

9. Ethylene oxide – Review the evidence that supports the carcinogenicity of ETO in the Kolman 2002 review paper and give a brief description of the body of evidence that points to ETO’s carcinogenicity (including the strengths and weaknesses) and explain what are some of the difficulties in showing cancer risk from ETO occupational exposure. What is the mechanism of ETO’s genotoxicity?
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PART II - Social Science questions 

For the social science/EJ part of the exam, you have three questions you need to write on (pick 1 or 2, 3 or 4, 5 or 6);  each should be about 1 and ½ to 2 pages (double-spaced). 

During our first two weeks of the quarter, we explored the perspectives and work of several key organizations: IPEN (International POPS Elimination Network), Basel Action Network, Toxics Use Reduction Institute, Public Citizen and the Center for International Environmental Law (Links are on our website). And we saw “The High-Tech Trashing of Asia” and a film excerpt on the Metalclad/NAFTA case in Mexico. Choose one of the two following essay options: 

1. Develop a profile of the effort to identify and phase out toxics in the international arena. What are some of the key strategies (such as the Stockholm Convention)? How are the organizations cultivating the work across national boundaries? What are some key targets? What are some key accomplishments? What do you think of the promise (or lack of) in these efforts? 

2. Develop a critical assessment of how the current (but ever-changing) trade rules and agreements impact international environmental and occupational health. What the some key historic foundations for current trade relations? What are the key institutional organizations/frameworks? What does a trade agreement like NAFTA (North American Free Trade Agreement) mean for environmental/occupational health? What are one or two key on-the-ground cases of concern? How do you think environmental health practitioners (in science, law, advocacy) should connect to this international context? 

On the WR Grace case, write on question 3 or 4.  

3. In our exploration of the WR Grace/Libby MT case, we explored four knowledge perspectives or positions on the case: science, law, journalism, community. Take two of these and prepare an essay where you profile each and then identify connections and strains between the two. Make sure you explore and identify the following for each: the knowledge base, ethical features, strategic framework and/or goal,  argumentation and presentation. You can examine these as either pro, con, impartial or unsure about the behavior of WR Grace itself. The main point is to examine, contrast, compare and connect two different vantage points. A quality essay will provide some vivid, grounded material from the various readings we’ve done. 
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4. Prepare a profile of your best understanding of how the US government has crafted its case against WR Grace. What are some of the key conditions and constraints that shape this case? What are the key charges (obstruction of justice, etc.) and what do they mean? What can you derive from the various accounts about the government’s prosecution team as to their strategy, their argumentation and how they have been doing? Overall, what’s your judgement about the value, strategic place and significance of this case? Given what you’ve been learning about the case, what advice would you give others in the future about how to approach such a challenging case? (You can imagine yourself advising a future federal prosecutor, scientist/expert witness, community group, etc.)

On Cranor’s Toxic Torts, write on 5 or 6. 

5. After a careful review of Cranor’s Toxic Torts, prepare a guidesheet called “Top Ten Things a Scientist Going into a Toxic Tort Case Must Know.” Prepare this as if it’s a primer or guide for young scientists who need to look critically at science practice so that they will better understand what lawyers might ask and might critique. You can consider a scientist preparing materials for the judge’s pre-trial review (dauberting) and/or a scientists preparing testimony for the witness stand. But think through some of the key features of scientists-at-work that are potentially problematic when in the legal arena. Draw directly and concretely from Cranor’s analysis, and offer your explanation/commentary for each one. 

6. Here are some key concepts (legal and scientific) or observations that Cranor uses in his analysis. Pick 8 and write a brief profile (2-3 sentences) of each. Make sure you note his identification of the complexity and or controversy surrounding the concept. 

epistemic

weight-of-evidence

false-positive (science and legal)

& false-negative (science and legal) 

Hill’s factors

admissability

statistical significance

“fit”

inference to the best explanation

inattention to the distribution of mistakes

hedging

“ideal evidence = enemy of the good”

general and specific causation

justice for plaintiffs

Frye

burden of production (burden of producing evidence)

tort liability reform

preponderance of evidence

causation (general, specific)

Popper’s falsifiability

Seventh Amendment

methodology-conclusion distinction

“eggshell skull” doctrine

tyranny of the null hypothesis

“healthy worker” effect
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