GLY 102 – Global Environmental Science part 2

Handout for Lecture 15

Infectious Agents - bacteria, viruses, parasites -> animal/human waste

Oxygen sag
Eutrophication - enriched in nutrients and biological activity 

Inorganic Pollutants 
Case study - Summitville, Colorado

Metals and minerals are essential components of a highly industrial society. In the United States part of this demand has been met through domestic mining of metals and minerals in almost every State of the Nation. Historically, when mines were no longer economic, individual mines or whole mining districts were abandoned with little or no consideration for future environmental impacts. Current awareness has made the public more concerned about the effects of mining. The deleterious effect of historic mining activity is a national problem. There are between 100,000 and 500,000 abandoned or inactive mine sites in the United States; a total of 26 States, predominantly in the West, have more than 50 U.S. Environmental Protection Agency (EPA) Superfund restoration sites related to non-fuel mining activity. The Summitville mine site in Colorado is an example of what can go wrong.

Gold was discovered in the Summitville area in 1870.  For years there were several successful underground mining operations which eventually were abandoned as they became economically unfeasible.  Then, from 1985 through 1992, the Summitville open-pit mine produced gold from low-grade ore using newly developed cyanide heap-leach techniques, a method to extract gold whereby the ore pile is sprayed with water containing cyanide, which dissolves the minute gold grains. 

Environmental problems at Summitville include significant increases in acidic (pH of 3) and metal-rich (50 – 1000 ppm) drainage from the site, leakage of cyanide-bearing solutions from the heap-leach pad into an underdrain system (designed to catch solutions containing gold and cyanide that leaked through the liner under the heap), and several surface leaks of cyanide-bearing solutions into the Wightman Fork of the Alamosa River. The Alamosa river supplies water to several farms and ranches downstram from Summitville and is near two nature preserves. The mine’s operator had ceased active mining and had begun environmental remediation, including treatment of the heap-leach pile and installation of a water-treatment facility, when it declared bankruptcy in December 1992 and abandoned the mine site. The EPA immediately took over the Summitville site under EPA Superfund Emergency Response authority. Summitville was added to the EPA National Priorities List in late May 1994. 
Irondequoit Bay is located on Lake Ontario just east of Rochester

· 6.6 km long body of water linking Irondequoit Creek at the south to Lake Ontario in the north 

· Primary water inflow is the creek, other important sources are surface runoff and storm sewer discharge 

Areas of Concern for the Bay 

· Algal blooms and eutrophication 

· contamination by sewage

· bluff erosion and landslides

· Sodium Chloride loading during the winter months due to highway salting

· Loss of wetlands 

· Changes in aquatic community 

· Increase in power boating activity 

· 1990s invasion of zebra mussels 

· Saltwater incursion of Webster well field 

NAPLs

Non-aqueous phase liquids (NAPLs) are organic liquids that are relatively insoluble in water. NAPLs are able to move as a separate phase through the groundwater since they are not very soluble. Despite their low solubility, NAPLs are soluble enough to contaminate groundwater. Once a NAPL is introduced into a system it leaves a trail of contamination as it seeps into the ground. This trail consists of isolated droplets held by capillary force. These droplets are immobile, but they slowly dissolve into surrounding water.

Light non-aqueous phase liquids (LNAPLs) have densities less than that of water. A few examples of LNAPLs are kerosene, jet fuel, benzene, toluene, and most of the components of gasoline. Since LNAPLs are lighter than water they tend to float on the surface of the groundwater. As the water table fluctuates a smear zone is created

Dense non-aqueous phase liquids (DNAPLs) have densities greater than that of water. Trichloroethylene, methylene chloride, trichloroethane, dichlorobenzene are examples of DNAPLs. DNAPLs sink to the bottom of the aquifer, and since they are toxic at low concentrations the entire aquifer is easily contaminated. Because of this, DNAPLs are usually a more serious problem than LNAPLs.





































