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1. How exactly did mining for gold and silver impact the water supply in an area?  (waste rock, tailings and mine workings produce water that contains high concentrations of dissolved metals that can get into rivers and groundwater)
2. What are “tailings”? (fine grained waste from the milling process)
3. Why are tailings harmful to a local environment? (tailings contain large amounts of contaminated water which can leak into the environment and tailings produce dust which can be toxic)
These questions are probably best answered by going through the mining process from how a mine is created, to how the gold or silver is taken out of the rock.  
First, rocks contain minerals.  Some common minerals that we all know include quartz, pyrite (fool’s gold), and mica.  Minerals are made up of chemicals.  Some of those chemicals are valuable, like gold and silver, and the miner is trying to remove those valuable chemicals from the rest of the rock.  But, the other chemicals that made up the original rock, for example, sulfur, arsenic, lead, chrome and cadmium, stay behind in the wastes or the rock at the mine.  These other chemicals sometimes pose the biggest problem in the environmental.  
In order to develop a mine, a mine tunnel or a pit must be dug to gain access to the rock that contains the gold or silver.  When these tunnels are dug, rock that is not valuable is removed.  This rock is called waste rock.  Waste Rock can sometimes be bad for the environment, because it does contain metals – just not enough to make it worth the trouble to remove those metals from the rock.  Waste rock from a gold or silver mine (or a zinc mine, like the Eagle Mine) usually contains a lot of pyrite.  Pyrite contains iron and sulfur.  When waste rock is left in place it begins to weather.  As the rock weathers, the sulfur from the pyrite reacts with water from rain or snow to produce sulfuric acid.  The sulfuric acid then reacts with more rock and the other metals in the rock dissolve into the water.  This water containing the dissolved metals is called “Acid mine drainage” or AMD.  When acid mine drainage reaches a stream or ground water that is used as a water supply, it carries with it all those metals that it dissolved from the rock.  The metals can sometimes be harmful to people, but most often are harmful to fish and bugs in a river.  Fish and aquatic insects (bugs) tend to be more sensitive to metals in water than people are.  
Ore is the rock that is removed from the mine that contains the valuable metals. 

The Ore must be processed to separate the valuable metals from the original rock.  This is usually done in a place called a mill.  The mill grinds up the rock and then uses chemicals (acids and other solvents) to get the valuable metals to separate from the rest of the rock.  The waste from this process is called mill tailings.  
Mill Tailings are a fine-grained waste material (like sand, with some clay) from the milling process.  Because the mill tailings have been treated with chemicals, it makes the original minerals break apart and the chemicals that were in the original rock are now very easy to dissolve in water.  So tailings can contain high concentrations of dissolved metals, or metals that are still in a solid form that could easily dissolve if allowed to react with water.  (Arsenic, copper, cadmium, etc. could all be present in the tailings at a gold or silver mine.)  At the Eagle Mine, the miners were removing zinc, but they couldn’t remove all of the zinc (the process was not that “efficient”), so the mill tailings still contain a lot of left over zinc.  
Mills use large amounts of water, so tailings are wet.  The tailings are disposed of in a tailings pond.  In the olden days, tailings ponds leaked.  Modern tailings pond have liners to minimize leakage.  The leakage of the water from the tailings ponds had major impacts on rivers and ground water – the same impacts as AMD described above, that is, water containing lots of dissolved metals was released into the environment.  Also, because the tailings still contain high concentrations of metals that were not removed, the dust from a tailings pond can also be harmful.  When people breathe the dust from a tailings pond – especially if it contains arsenic, it can be very dangerous.  
4. How are people cleaning up the mining impacts?

Here is how tailings ponds are cleaned up.  Water from a tailings pond is collected and sent through a water treatment plant to remove the metals.  This can be done by digging trenches around the outside of the tailings pond and when water fills up those trenches, the water is pumped out to a treatment plant.  (These are called extraction trenches.)  At the Eagle Mine there are two extraction trenches at the Consolidated Tailings Pile.  Once the tailings are dry, a cover (usually made of clay and rock) is constructed over the top of the tailings – to keep them dry and keep them from being spread in the wind as dust.  At the Eagle Mine the cover over the tailings is about 5 feet thick.  Once the tailings are no longer wet, the name is usually changed from a “tailings pond” to a “tailings pile.”
If waste rock is found to be producing acid mine drainage, the best thing to do is to keep it from getting wet.  It can be covered with dirt (buried) or put back into the mine.  
One other significant problem associated with old mines is that water can get into the mine workings (the underground tunnels).  When water contacts the rock inside the mine, more acid is released and the water dissolves the metals in the mine (the same AMD process as described above.)  If that water then leaks back out of the mine workings and gets into a river or groundwater, that water becomes contaminated.  At the Eagle Mine, millions of gallons of acid mine drainage impacted water are removed from the mine workings each year and treated to make it clean again at the water treatment plant.  

