Disclaimer - This article represents the views of the author and does not necessarily reflect the views of the entire Kentucky Section of the American Institute of Professional Geologists.  

Energy and Environment:  Why is Understanding Geology Important? 
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Geologist


Energy, and how it affects the environment, is an important part of our lives.  An understanding of geology (the study of our planet, Earth - and even other planets in come cases) is essential when discussing these topics.  The study of geology not only covers energy and environment, but also many others; such as: volcanoes , earthquakes, minerals, groundwater, fossils, and even oceanography, to mention a few.  As discussed, geology is a very broad field that covers many aspects of the natural world; however, the purpose of this article is to focus on Kentucky-based energy and environment issues. 


I’ll start with the basics - there are three rock types: igneous, metamorphic, and sedimentary.  The vast majority of Kentucky surface rocks are sedimentary.  Of our sedimentary rocks: shale, sandstone, limestone, and coal are most abundant.  Sedimentary rocks can be very different; both in texture and composition and therefore can have different properties.  When you: build on these rocks, run groundwater through them, drill through them, or contaminate them, they behave differently due to their different chemistry and composition.  It is important to understand the differences in all rocks and adjust appropriately in different situations; otherwise, a sunken road, contaminated groundwater, a flooded house, or a collapsed mine could result.  
Sedimentary rocks are also important because the majority of energy-producing substances (coal, oil, and natural gas), which makeup approximately 86% of the world energy production [1], are usually stored in these rocks.

[image: image1.png][ energy production - Windows Picture and Fax Viewer

M 38.10% Petroleum
W 23.60% Natural Gas
M 24.0% Coal

H 6.59% Hydroslectrc
M 6.49% Nucear

B 1.4% Other®

* Indudes geothermal, solar, and wind pover.
Sourca: Eneray Information Administration, 2003 dats.

an | XL HE @





Figure 1: World energy production by source [1].

Below, I have listed practical concerns and facts broken up into the two broad categories discussed earlier:
Energy


Regarding energy, geologists are often involved in the production of coal, oil, and natural gas.  Kentucky ranks third in coal production in the United States with over 8.36 billion tons mined in the past 200 years [2] (Wyoming is first and West Virginia is second).  Kentucky also has over 30,000 producing oil and gas wells in 65 counties with an average well depth of 1,500 feet [2].  Kentucky ranks 20th in oil production [3] and 18th in natural gas production in the United States [4].  Geologists have thoroughly mapped Kentucky’s geology, and have an abundance of resources available to them to help locate coal, oil, or natural gas. 


There has been a recent push for alternative energy resources, but because most of our energy production is from coal, oil, and natural gas, it will probably be a while before we are able to move to predominantly other sources.  
· Question - How long will these resources last? 
 Estimates vary, but it is predicted that, at current production rates, coal could last several hundred more years with oil probably being depleted in less than 100.  Natural gas may have a brighter future because it burns more cleanly and is somewhat of a renewable resource; while coal and oil are considered non-renewable resources (or resources that are being used faster than they can be replenished; regarding coal and oil, once it is gone it will be gone for millions of years).
· Question - What are coal, oil, and natural gas composed of and how do they affect the environment?

Coal (where most of Kentuckians’ electricity comes from) is predominantly composed of carbon (C).  When burned, it combines with oxygen to form CO2, a greenhouse gas that most scientists blame for global warming.  Clean coal technologies have been fairly effective at ridding coal of other, more dangerous impurities such as sulfur (when sulfur is burned it is converted to sulfur dioxide and produces acid rain); but because coal is chiefly composed of carbon, burring coal will inexorably produce CO2. 

The chemical formula for oil (petroleum) varies depending on what subject refined constituent is in question (e.g. gasoline, diesel, kerosene, etc.), but its varieties generally have a moderate amount of carbon and a moderate amount of hydrogen (hydrogen is considered clean).  Because it does not have as much carbon as coal, it is considered a little “cleaner.”


 The chemical formula for natural gas (methane) is CH4, meaning that is has a relatively small amount of carbon and a higher amount of hydrogen (when compared to oil and especially coal).  For this reason, and because its reserves are abundant, natural gas could be an energy source that outlives the other carbon-based resources.  


Coal is an important Kentucky energy resource because, at this time, it is abundant and economically feasible to mine.  But, because CO2 emissions may be regulated on the state or federal level in the future (they’re not now), and because of growing public concern, CO2-trapping feasibility studies are being conducted in an attempt to reduce the environmental effects of coal-fired power plants.  This will, in turn, likely raise coal-produced energy prices and generate more interest in renewable energy resources.
Environment


On the environmental side, geologists and hydrogeologists are often responsible for locating and/or remediating (cleaning up) soil and groundwater contamination; as well as evaluating the possibility of future soil and groundwater contamination.  Kentucky’s geology is diverse; it ranges from rocks that are conducive to very fast groundwater flow (fractured carbonates, namely limestone), to slower flow (sandstone), to virtually no flow (shale).  Groundwater speed may range from centimeters-per-day to miles-per-day, depending on the subsurface geology.  In the recent past (and sometimes still today), it has been thought that all water below the surface is filtered fairly equally; and that it is mostly pure.  This is definitely not the case.  Some sediments (sands and gravels) and rocks act as natural filters, but others are not effective in this capacity.  For example, groundwater may flow through sandstone slowly and some contamination could be filtered out, but groundwater flow through limestone (which often forms underground caves, streams and creates sinkholes is called karst) could be very fast and not be filtered at all.  


As we’ve discussed, composition and texture dictate how contamination will react with its surroundings and how fast it can travel.  For this reason, it is important for geologists to edify the public and other professionals regarding subsurface heterogeneity.  Especially given that nearly half of Kentucky’s drinking water is groundwater [5].

. 


I’ve discussed only few topics that geologists study.  A good understanding of geology can supply the knowledge required to make important decisions about soil and groundwater contamination; as well as the location, production, and future of natural resources.  The future job market for professionals studying the environment appears to be very good.  If you’d like to learn more, below are references and/or helpful Web links that have a plethora of geologic information specific to Kentucky:
Local Geology References and Links

[1] World energy production - encarta.msn.com/media_461518118/World_Energy_Production_by_Source.html and www.ourclimate.net/altenergy.htm 
[2] Kentucky Geological Survey - www.uky.edu/KGS and www.uky.edu/KGS/coal/production/kycoal01.htm 

[3] Kentucky Oil Production (1997) - http://www.uky.edu/KGS/petro/kyog05v1.htm
[4] Kentucky Natural Gas Production (1997) - http://www.uky.edu/KGS/petro/kyog06v1.htm\
[5] Kentucky Division of Water Groundwater Facts - http://www.water.ky.gov/gw/GWB-GW_awareness.htm
Additional Kentucky Geology Links
Kentucky Geological Survey – http://www.uky.edu/KGS/
American Institute of Professional Geologists (KY section) - www.professionalgeologist.org
Kentucky Society of Professional Geologists - www.kspg.org
Energy and Environment Cabinet of Kentucky - http://www.eec.ky.gov/
