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Aquifers and the Ogaliala Aquifer
From Amandz Briney, Coniributing Wrilar,

Water is one of the most essential components to Hife on earth
but because precipitation does not fall in equal ameunts
everywhere, surface water alone is not enough to sustain many
aress. In places where there is not enough water above ground,
farmers and local water agencies turn to the groundwater found
in aquifers to meet their grewing demands. Because of this
aquifers have become one of the most important naturat
resources found in the world today.

Agquifar Basics

An aguifer {imaas)t is defined as & rock layer that is permeable
te the flow of groundwater in amounts that are usabla to a
pepulation. They form as water frem the surface seeps down
through the rock 2nd seil in what is called the zene of aeration
and is absorbed inta the porous {open) spaces between the
rock granides, The more permeabie the sofl, the more wateritis
able to absotb and conduct downward over time.

As the water gathers in the spaces between the rocks, it eventually builds up to a layer of groundwater below the surface and fills to its water
table- the upper limit of the collected water. The area below the water table is the zone of saturation.

There are two types of aguifers that form under these droumstences. The first Is an untonfined aquifer and these have & permieable layer of rock
above the water table and an Impermaable one beneath it. The Impermeable layer Is called an aquidlude (or aquitard) and it prevents any
movement of water because it is so tightly compacted that there are no porous spaces Into which water can gather.

The second type is 2 confined aquifer. These have an aguiciude on top of the zonhe of saturation and below it. Water generally enters these
aruifers where the pemmeable rock is present at the surface but is between two kypes of rock that are not permeable,

Human Impacts ot Aquifers

Because people in many areas of the world are so dependent on groundwater, we often have significant impacts on the structures of aquifars.
One of the most common Impacts Is the overuse of groundwater, When the rate of water extraction exceeds that of replenishment, the water
table in an unconfined aquifer experiences a "drawdown” or Is lowerad,

Another problem with removing too much water froman aquifér is that of aguifer collapse. When present, the water acts as internal support for
the soll around . If the water is removed too quickly and nothing & put in to replace &, air fills the void left in the rock pores. Because alris
compressible, the internal structure of the aquifer can fall, causing it to collapse. On the surface this results i land subsidence, creddng house
foundations, and changes in dretnage patterns.

Finally if not carefully managed, aquifers can become poliuted with various items making them useless. Those that are over pumped nearthe
acean can be poliuted with saltwater when it enters to fill the void left by the removal of fresh water. Contaminants are also a huge problem for
aquifers as they can also seep through the zone of agration and poliute the water. This also makes such water tseless when the aquifer i near
factories, dumps, and other sites with hazardous waste,

The Ogallala Aquifer

One aguifer important to note is the Qgallala Aquifer, or High Plains Aqulfer, located in the United States Great Plains region. This is the worid's
largest known aquifer with an approximate area of 174,000 square miles (450,600 square kilometers) and rung from southern South Dakota
through parts of Nebraska, Wyoming, Colorado, Kansas, Oklahoma, New Mexico, and northern Texas. It is considered an unconfined aquifer and
though it is large In area, much of the aquifer is shaliow.

The Ogallala Aquifer was formed about 10 milion years ago when water flowed onto the highly permneable sand and gravel of the plains from
retreating gladiers and streams from the nearby Rocky Mountsing. Because of changes due to erosion and the lack of gladial meltwater, today the
Ogallala Aguifer is no longer being recharged by the Rockies,

Because precipitation in the region is only around 12-24 inches [30-60 cm) per year, this heavily agricultural region relies on water from the
Ogallala to maintain crop production but also support municipal and industrial development. Since the aquifer was first tapped for irrigation in
1611, 1ts use has increased dramatically. As a result, its water table has dropped and has not been naturally repienished dus to the altersd
stream fow In the Rockdes and lack of predplitation. The drop s most prom Inent in northem Texas because the thickness there s least, butitis
also 2 problem in parts of Oklahoma and Kansas.




Recagnizing the problems associated with a dropping water table such as collapsing 2quifers, the resultant damage to infrastructure, and the loss
of a water source in a normaily dry region, portions of Nebraska and Texas have Invested in groundwater recharge to zllow the Ogallala Aquifer to
remain useful for the area. Recovery of aguifers is a long process though and the full impact of such plans is not yet fully known. Current irrigation
practices in the region though could use up about half of the Ogaiiala's water within the next decade. -

- Early settlers to the Great Plains recognized the dryness of the area as their crops continually fafled and speradic droughts oceurred. Had they
known about the Ogafiala Aquifer prior to 1911, fife in the region could have been much easier. Using the water found in the Ogaliala Aguifer
transformed this region as such water usage has done in many areas around the world, truly making aquifers an Important natural resource for
development and survival in areas where suiface water is not enough to successfuily support the population.
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