Module 4 Homework Assignment (Waste and Health)
Spring 2021 
Global Environmental Issues and Their Effect on Human Health
(4 Points) 

The objective of this homework is to familiarize you with an important subject in the larger study of waste and health: electronic waste recycling and its environmental health impacts.  To achieve this objective, you’ll watch a PBS video and read a risk assessment study on the subject, and answer questions about them. 
Homework Materials: 
1. Watch the Video (7 minutes 51 seconds): The Circuit: Tracking America's Electronic Waste (posted on Blackboard)
2. Review the two slides in the homework folder on exposure media and pathways. 
3. Read the following article, including the supplementary information. I do not expect you to fully understand the methods, they are beyond the scope of this course and the questions have been designed with this in mind:  
Anna O. W. Leung, Nurdan S. Duzgoren-Aydin, K. C. Cheung, and Ming H. Wong. Heavy Metals Concentrations of Surface Dust from e-Waste Recycling and Its Human Health Implications in Southeast China Environmental Science & Technology 2008 42 (7), 2674-2680 DOI: 10.1021/es071873x

Please type your answers to the questions below the questions.  Your answers will be screened with the SafeAssign Plagiarism software on Blackboard. Please upload this document as a Microsoft Word file to Blackboard by the due date. If you are using Pages, please export this document to a Word file as WE CANNOT READ Pages files. Pages files will be assigned a grade of Zero (0) points. 
1. In your own words, based on the materials you watched / read for this assignment, 

a. (0.25 points) define e-waste (including which chemicals can be found in e-waste)

E-waste or electronic waste refers to electronic devices that are discarded. Used electronic devices that are destined for resale, salvage recycling, reuse or refurbishment are also classified as e-waste. E-waste contain chemical like mercury, lead, cadmium, polyvinyl chloride and brominated flame retardants.


b. (0.25 points) summarize why public health scientists are concerned about it

Public health scientists are concerned about e-waste because the components used to make those electronic devices like cellphones, laptops, and televisions are harmful to human health.

c. (0.25 points) describe the rationale for the study being done by the researchers in the video The Circuit: Tracking America's Electronic Waste.

The rationale for the study being done by researchers is to know the extent of health effects associated with the exposure to e-waste.


2. After reviewing the two slides in the homework folder on exposure media and pathways please answer the following: 
a. (0.25 points) What are the exposure media of concern with e-waste? (see Slide 1, slide 2, the video, and the article) 

The exposure media of concern with e-waste are portable water, accessible air. Food, animals and work surfaces and tools.

b. (0.25 points) What are the exposure pathways of concern with e-waste? (see Slide 1, slide 2, the video, and the article) 

The exposure pathways of concern with e-waste are dermal contact, ingestion, and inhalation

c. (0.25 points) Who are the potentially exposed populations? (see slide 2, the video, and the article)

The potentially exposed populations are residents, workers, children, nearby residents. City residents, subsistence populations, and gardeners.

d. (0.25 points) After reviewing the slides, answer the question – how was exposure measured in the Leung et al study? 

The exposure was measured by ambient air,  residential air, on site, private walls, public water supply, and locally grown food.

e. (0.5 points) An introduction to epidemiologic study designs is in the slide presentation from Module 2 on exposure assessment and epidemiology. Using Google Scholar or PubMed (or another database of peer-reviewed scientific articles of your choice) find an EPIDEMIOLOGIC study from a peer-reviewed journal that investigates the health impacts of e-waste, and paste the abstract here along with a proper citation of the article (APA style is preferred). (If there is a question about this, the Abstract is the short text (usually 200-300 words) at the beginning of the peer-reviewed article before the Introduction section that summarized the study).


Abstract
As China is one of the countries facing the most serious pollution and human exposure effects of e-waste in the world, much of the population there is exposed to potentially hazardous substances due to informal e-waste recycling processes. This report reviews recent studies on human exposure to e-waste in China, with particular focus on exposure routes (e.g. dietary intake, inhalation, and soil/dust ingestion) and human body burden markers (e.g. placenta, umbilical cord blood, breast milk, blood, hair, and urine) and assesses the evidence for the association between such e-waste exposure and the human body burden in China. The results suggest that residents in the e-waste exposure areas, located mainly in the three traditional e-waste recycling sites (Taizhou, Guiyu, and Qingyuan), are faced with a potential higher daily intake of these pollutants than residents in the control areas, especially via food ingestion. Moreover, pollutants (PBBs, PBDEs, PCBs, PCDD/Fs, and heavy metals) from the e-waste recycling processes were all detectable in the tissue samples at high levels, showing that they had entered residents' bodies through the environment and dietary exposure. Children and neonates are the groups most sensitive to the human body effects of e-waste exposure. We also recorded plausible outcomes associated with exposure to e-waste, including 7 types of human body burden. Although the data suggest that exposure to e-waste is harmful to health, better designed epidemiological investigations in vulnerable populations, especially neonates and children, are needed to confirm these associations.

Song, Q., & Li, J. (2014). A systematic review of the human body burden of e-waste exposure in China. Environment international, 68, 82-93.




f. (0.25 points) What is the study design of the study you chose? 

The study design of the study is ecological study.

3. (0.25 points) What are the objectives of the Leung et al study? 

The objective of Leung et al study is to determine the extend of the effects of e-waste on human health.

4. Risk in this article was measured by calculating a Hazard Quotient. 
a. (0.5 points) Define a hazard quotient, including how it is calculated and what it means if the HQ is greater to or less than 1. 

Hazard Quotient refers to the ratio between potential substance exposure and the point where zero adverse effect can happen. Hazard Quotient is calculated by dividing the exposure concentration with reference concentration. When HQ is greater to or less than 1 it indicates low possibility of adverse effects occurring. 



b. (0.5 points) After reading the article, take a look at Table S3 (Supplementary Table 3 is located in a separate document of Supplementary material for the article - also on blackboard). What are the HQs (and in which locations) that are of concern for adults and children? Spell out the locations, not just the ID Code of the location. 

The HQs that are of concern for the adult are 50.2 at Printed Circuit Board Recycling Workshop and 10.3 at street B-1. The HQs that are of concern for the child are 2.69 and 402 at Printed Circuit Board Recycling Workshop, 1.97 and 82.6 at Street B-1, 3.60 at Street B-2 and 2.31 at School yard.


c. (0.25 points) What does your answer to 4b (and the results of the study overall) suggest to you about whether e-waste poses solely occupational (work-related) risks or whether it is an environmental hazard for nearby populations as well? A sufficient answer to this question is not simply saying “yes just occupational” or “not, not just occupational”. A sufficient answer should be a few complete sentences that reflect on your reading of the overall study. 

From table s3, its clear that e-waste poses a solely occupational (work-related ) risks. The HQs at Printed Circuit Board Recycling Workshop are very high and this shows that there is a high risk of diverse effects related to e-waste that the other locations.
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