Exercise 8a: Nevada Mines and assessment of threats to water quality 
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Background: Contamination of surface water in mining areas[footnoteRef:1] [1:  Pictures from http://www.pyr.ec.gc.ca/enforcement/index_e.htm 
http://oceanservice.noaa.gov/education/kits/pollution/08forestry.html
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Areas that are undergoing active mining, and areas that have abandoned surface and subsurface workings, are potential sources of metals and acids that can contaminate streams, rivers, and lakes. Go to the following Canadian sites, and read about water quality issues associated with active and abandoned mines.

http://www.miningfacts.org/Environment/What-are-the-water-quality-concerns-at-mines-/ 
http://www.miningfacts.org/Environment/What-is-acid-rock-drainage/ 
http://www.miningfacts.org/Environment/What-happens-to-mine-sites-after-a-mine-is-closed/

Then read the following to get a picture of what happens chemically in acid mine drainage: http://www.crscientific.com/article-amd.html

Go to the following web sites, and learn about the Gold King Mine spill in Silverton Colorado, which you may remember happened during the summer of 2015. Be sure also to go to Google Earth and locate Durango, Silverton, the Animas River, Cement Creek, and the Gold King Mine.

https://nhd.usgs.gov/documents/Gold_King_Mine_Spill_samuels.pdf 
https://www.youtube.com/watch?v=QeasdjwV2E0
https://www.youtube.com/watch?v=ZBlR05tDCbI
https://www.youtube.com/watch?v=qI97EY2oG0o 
http://www.denverpost.com/2015/08/06/animas-river-fouled-by-1-million-gallons-of-contaminated-mine-water/

https://www.epa.gov/sites/production/files/2015-08/documents/goldkingminewatershedfactsheetbackground.pdf 
http://www.denverpost.com/news/ci_29008075/gold-king-review-epa-did-not-understand-disaster

Interpret the Gold King Mine spill in terms of what you learned from the three Canadian sites above and the CRC piece on the chemistry of acid mine drainage by answering the following. Be prepared to explain your answers to the rest of the class.

Was the Gold King an active or abandoned mine? 



Which of the following sources listed in the Canadian site was the source of the contamination in the Gold King spill (mine water, mill water, process water, or leachate)? Explain.





Where did the water in the mine come from (i.e., how did water get into the mine in the first place)?





How did the water in the mine become contaminated? Be specific about the likely chemistry and chemical processes. Be sure that you can explain why pyrite is the common original culprit, but why metals other than Fe are commonly present in acid mine drainage.






Prior to the spill, why hadn’t acid mine waters been simply draining continuously from the mine portal?





Why did the spill turn the Animas River yellow? Be specific about the chemical origin of the yellow color.



Next, go to the Nevada Bureau of Mining Regulation and Reclamation web pages at http://ndep.nv.gov/bmrr/index.htm. Read the main page, and then follow the links in the Nav bar, and read More About BMRR and then about the Regulation Branch, the Closure Branch, and the Reclamation Branch. 

What does the BMRR Regulation Branch do and what types of mining properties are regulated (use your own words, and be prepared to describe this to the rest of the class)?







What does the BMRR Closure Branch do, and what types of mine properties are subject to regulation and permitting (ditto)?







What does the BMRR Reclamation Branch do, and what types of are subject to regulation and permitting (ditto)?







If the Gold King Mine had been in Nevada, would it have fallen under the BMRR regulation and permitting requirements? Why or why not?





The scenario
Nevada has a tremendous number of both active and abandoned mines, mine tailings, and un-mined mineralized areas. Suppose that you worked for a government agency that wanted to plan a program of water sampling to determine the locations of the worst surface water contamination in the State in order to plan targeted remediation. Your agency doesn’t have a budget big enough to send an army of water samplers out to systematically sample every stream in the State. Your job is to carry out a GIS analysis that will determine proximity of known mines and mine-related pollution sources to streams and rivers to determine the initial target list for water sampling.

How will you proceed?
What questions do you need to answer?
















What data do you need to answer those questions?












What analyses will you need to do with your data?















What else do you need to think about?
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