
GCC GLG111 Water Pollution Lab Name ____________________________________

Part 1 - North Carolina Bay of Pigs - Read this Salon article.

Watch these 3 videos: Smithfield Farms  |  Why North Carolina Can't Solve Its Hog Poop Problem  |  Antibiotics 

1.  List 2 problems caused by these incidents. These can be economic, geological, or societal.  Warning: This video 
contains the “S” word!

A.

B.

2.  Describe one action that could have prevented this problem before it happened. 

3. Sketch/write below a cause-effect chain for this North Carolina pig-flood event using at least 7 steps. Start with the pig 
as step 1.  Then describe and draw 6 events that occurred in a cause-effect chain. 

 

4. In Arizona, we have our own issues.  Manure from antibiotic-treated cows often is placed on our crops.  Summarize 
what this research found are the impacts of that practice.

5. Write one question you still have or your reaction to this.
      1

https://www.salon.com/2017/10/02/north-carolinas-big-pig-waste-problem/
https://www.youtube.com/watch?v=zhHREL8n9NE
https://www.youtube.com/watch?v=KKyGdf2v6vw
https://www.nytimes.com/2019/04/06/health/drug-resistant-candida-auris.html
https://eos.org/articles/manure-happens-the-environmental-toll-of-livestock-antibiotics


Part 2 - Gold King Mine - Read this article noting in particular the timeline found part way down the page.  (Or just ignore 
this and ask for help only to find the timeline later.  😀 )  This article will be handy, too.

6. Describe two problems caused by this incident. These can be economic, geological, or societal. 

A

B

7. If you were the Imperial Ruler of the North Fork of Cement Creek, what would you have done to have prevented this 
problem from ever happening.

8. Sketch/write below a cause-effect chain for this Gold King Mine event using at least 7 steps. Start with the gold mine as 
step 1.  Then describe and draw 6 events that occurred in a cause-effect chain. 

Note - Most students miss this point.  The contamination from the mines in this area has been spilling into the creeks and 
rives for years. What the EPA released in this one event had been leaking into the Animas river every 6 weeks for 

decades.  Nobody was concerned then.  When this accident occurred while trying to clean up what the “bankrupt” mine 
owners left behind, people then went crazy blaming the EPA.

9. Write one question you still have or your reaction to this.       2

https://www.google.com/maps/place/Gold+King+Mine/@37.8942316,-107.6405074,695m/data=!3m1!1e3!4m5!3m4!1s0x873ee0cc9036c0cd:0x63bb9dd03a926ec3!8m2!3d37.894718!4d-107.6383937
https://www.hcn.org/issues/48.7/silvertons-gold-king-reckoning/a-gold-king-mine-timeline
https://www.hcn.org/articles/acid-mine-drainage-explainer-animas-pollution-epa-gold-king
https://www.google.com/maps/place/Gold+King+Mine/@37.8942316,-107.6405074,695m/data=!3m1!1e3!4m5!3m4!1s0x873ee0cc9036c0cd:0x63bb9dd03a926ec3!8m2!3d37.894718!4d-107.6383937


Part 3 - Glyphosate  - USGS / National Pesticide Information Center /  CBS Glyphosate in Chidren’s Food  / Map

10. What is glyphosate used for and what is its common name?

11. Look at this Wikipedia entry to find out how widespread glyphosate use is the the USA.  Where is glyphosate most 
commonly used in the USA and why?  Where in Arizona is glyphosate most commonly used?

  USA

  Arizona 

12. Describe the health concerns related to glyphosate.  Do you think they are worth our concern as normal consumers?  

13. Does glyphosate break down in the environment?  How long does it persist?  Does it go into groundwater? 

 

Part 4 - Indian Bend Wash, Scottsdale  Read this article and look at this map.  (This Wikipedia link may be helpful, too.)

14. What happened here and why did it happen?  

15. What happened to the groundwater and how is the groundwater being treated to make it safe?  Is it working? 

16. What’s the big deal about a few chemicals in the water?  Why all the whining?

17.  Aren’t there rules to prevent this from happening?  Why didn’t those regulations work?  Explain.

Note - Talking to an high-level manage of APS on November 24th, I learned that the TCE from this Scottsdale spill now 
has been found in groundwater at West Phoenix Power Plant at 43rd Avenue and Lower Buckeye, >20 miles away.   3

https://toxics.usgs.gov/highlights/glyphosate02.html
http://npic.orst.edu/factsheets/glyphogen.html
https://www.cbsnews.com/news/glyphosate-roundup-chemical-found-in-childrens-breakfast-foods/
https://water.usgs.gov/nawqa/home_maps/atrazine_gw.html
https://en.wikipedia.org/wiki/Glyphosate
https://en.wikipedia.org/wiki/Glyphosate#Toxicity
https://en.wikipedia.org/wiki/Glyphosate#Environmental_fate
https://toxics.usgs.gov/highlights/glyphosate02.html
https://www.phoenixnewtimes.com/news/motorola-the-story-so-far-6432443
https://upload.wikimedia.org/wikipedia/commons/thumb/2/29/NIBW_Superfund_2005_map.svg/1200px-NIBW_Superfund_2005_map.svg.png
https://en.wikipedia.org/wiki/Indian_Bend_Wash_Area


Part 5 - Nitrates in Groundwater - Links Fertilizers  /  Nitrates in Groundwater Map.

MCL = Maximum Contaminate Level   MCLG = Maximum Contaminante Level Goal
Measured in PPM or Parts Per Million

18. Nitrates are occurring more and more in our groundwater.  What are the health effects of ingesting high levels of 
nitrates? 

19. Where do nitrates in groundwater originate? Have they always been there?  Are they natural or manmade?

20. Look at the public drinking water test results for Chandler, finding both the data and text for nitrates.  The MCL for 

       nitrates is ______PPM.  The most infants should have is ______PPM.  The highest Chandler has had is _____ PPM.

21. Look at the Google Maps satellite view of Chandler.  After reading about nitrates above, where do you hypothesize the 
nitrates in Chandler groundwater originated?   (Think back to question 4 above. That will help.)

Part 6 - Cuyohoga River - CU Denver Link   (“Rivers designated for industrial use.  Grrr!)

22.  Summarize what happened in the Cuyohoga River. 

23. What do you think about this?  Why does this occur?  Should it?  Don’t we want jobs?  
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https://en.wikipedia.org/wiki/Groundwater_pollution#Fertilizers_and_pesticides
https://water.usgs.gov/edu/graphics/nirtogen-risk-map.gif
https://water.usgs.gov/nawqa/nutrients/pubs/wcp_v39_no12/
https://www.chandleraz.gov/sites/default/files/2018%20CCR%20Final%20Report%206-19-19.pdf
https://www.google.com/maps/@33.2713749,-111.8033925,3143m/data=!3m1!1e3
https://www.youtube.com/watch?v=_Y0mskbIxRQ


Part 7 - PFOAs - This Wikipedia page appears to be accurate.  If you have questions, just click the original source 
material cited.   You are on the web, find other sources you deem reliable by using the techniques from our climate 
change sources module.

24.  What are PFOAs and what are they used for?  

25. Are PFOAs natural?   If not, where did they come from?

26. How widespread now are PFOAs in our environment?  What percentage of humanity now has PFOAs in their bodies?  

27. List possible three effects of PFOAs on humans.

A B C

28.  How do PFOAs get into our bodies?  (Scroll down.  Read carefully.  This is really interesting stuff and troubling.)

29. We learned above that glyphosate breaks down over time in groundwater.  Won’t this happen in time with PFOAs?  
Explain.   (Don’t consider bio elimination as breaking down.  It isn’t.  Look at persistence in water.   Does PFOA decay?) 

30. Once DuPont realized that PFOAs were harmful, they quickly stopped producing them, right?  Explain.

Summary - Share a combination of 3 things related to water resources & contamination that you have learned in this lab - 
something did not already mentioned in Pt 1/2, a question you still have, or a suggestion to improve this lab.  You might 
want to talk about what we are doing to our once clean water resources. (6 points)

31.

32.

33.     5

https://en.wikipedia.org/wiki/Perfluorooctanoic_acid#Rob_Bilott_investigation


Extra Stuff
https://www.usgs.gov/news/quality-nation-s-groundwater-progress-a-national-survey

Look up on YouTube what the Gold King mine owner said about who was responsible for leaking from his mine.
https://www.hcn.org/articles/public-health-see-where-pfas-contamination-has-been-confirmed-in-the-west?utm_source=wcn1&utm_medium=email 

https://www.latimes.com/politics/story/2019-10-10/california-finds-widespread-contamination-of-chemicals

Flint Leaded Water
https://www.nytimes.com/2019/11/06/us/politics/flint-michigan-schools.html?searchResultPosition=2

Chandler Water Quality
https://www.chandleraz.gov/sites/default/files/2018%20CCR%20Final%20Report%206-19-19.pdf 

https://www.usgs.gov/news/quality-nation-s-groundwater-progress-a-national-survey
https://www.hcn.org/articles/public-health-see-where-pfas-contamination-has-been-confirmed-in-the-west?utm_source=wcn1&utm_medium=email
https://www.latimes.com/politics/story/2019-10-10/california-finds-widespread-contamination-of-chemicals
https://www.nytimes.com/2019/11/06/us/politics/flint-michigan-schools.html?searchResultPosition=2
https://www.chandleraz.gov/sites/default/files/2018%20CCR%20Final%20Report%206-19-19.pdf

