
Watersheds and Groundwater



What is a WATERSHED?

 What do you think of when you hear 
the term “watershed”? 



Watershed Diagram



What is a Watershed? 
 Watershed- the land area 

from which surface runoff 
drains into a stream channel, 
lake, reservoir, or other 
body of water; also called
a drainage basin.

A basin is the entire 
geographical area drained by a major river and its 
intersecting streams.

 The watershed consists of surface water -- lakes, 
streams, reservoirs, and wetlands--and all the 
underlying ground water.



Do WE Live on a Watershed? 

 All land is a part of some watershed!

Not only do streams and rivers flow to a 

collecting basin, but so too do the 

impacts that humans have upon those 

water bodies. Human activities that 

impact the quality of the river water 

flowing into a basin also impact the 

basin itself.





YOUR Watershed! 



The largest watershed in the United States is 
known as the:   The Mississippi River 
Watershed



All this empties 
into the 
Gulf of 
Mexico



Think About This: 

 Think about this: have you ever dug a hole in 
sand next to an ocean or lake? What happens? 
As you're digging, you eventually reach water, 
right? That water is groundwater. 

 The water in lakes, rivers, or oceans is called 
surface water...it's on the surface.

 Groundwater and surface water sometimes 
trade places. Groundwater can move through 
the ground and into a lake or stream. Water in a 
lake can soak down into the ground and 
become groundwater.



What is Groundwater? 

 Groundwater is water that comes from the 
ground.

 Sounds easy, doesn't it? Amazingly, many people 
use groundwater but don't even know it. 

 In fact, most of the water we drink everyday 
comes from groundwater! 



Where Does Groundwater Come 
From? 

Groundwater comes from rain, snow, sleet, and hail that soaks 
into the ground. The water moves down into the ground 
because of gravity, passing between particles of soil, sand, 
gravel, or rock until it reaches a depth where the ground is filled, 
or saturated, with water. The area that is filled with water is 
called the saturated zone and the top of this zone is called the 
water table. The water table may be very near the ground's 
surface or it may be hundreds of feet below.



Where is Groundwater Stored? 

 Groundwater is stored in the ground in materials like 
gravel or sand. It's kind of like the earth is a big sponge 
holding all that water. Water can also move through rock 
formations like sandstone or through cracks in rocks.



Aquifers
 Aquifers are underground 

reservoirs; an area that holds 
a lot of water, which can be 
pumped up with a well

 Almost no bacteria live in 
aquifers. Many pollutants are 
filtered out as the water 
passes through the soil on its 
way to the aquifer. 

 To tap the groundwater in an 
aquifer, wells are dug until 
they reach the top layer of 
the aquifer, the water table. 

 When a lot of water is 
pumped from an aquifer, or 
when there is a dry spell, the 
water table sinks lower. 



Aquifers

 Precipitation eventually adds water (recharge) into the porous rock of 
the aquifer. 

 The rate of recharge is not the same for all aquifers, though, and that 
must be considered when pumping water from a well. Pumping too 
much water too fast draws down the water in the aquifer and eventually 
causes a well to yield less and less water and even run dry.



Major Aquifers 
of Texas

 The state of Texas covers 23 aquifers (7 
major and 16 minor aquifers) that underlie 
approximately ¾ of the state. The 
Ogallala Aquifer accounts for about 90% 
of the water in all of Texas aquifers. 
Groundwater from Texas aquifers is used 
for irrigation, municipal use, 
manufacturing, and livestock production. 
Pumping of water from many aquifers in 
Texas has resulted in a significant lowering 
of the water table.

 The major aquifers in Texas include the 
Ogalalla aquifer, the Gulf Coast aquifer, 
the Edwards aquifer, Carrizo-Wilcox 
aquifer, Edwards-Trinity (Plateau) aquifer, 
the Seymour aquifer, the Hueco-Mesilla 
Bolson, and the Cenozoic Pecos aquifer. 
The Ogalalla Aquifer, the largest aquifer 
in North America, covers 174,000 
square miles in 8 states (Texas, 
Oklahoma, Kansas, Nebraska, New 
Mexico, Colorado, South Dakota, and 
Wyoming) and incorporates some of the 
most important agricultural land in the 
nation. More than 14 million hectares of 
land are irrigated by the Ogallala



As water moves through the ground, it dissolves minerals. 

When the groundwater cools or evaporates, the dissolved 

minerals are often left behind as deposits such as 

travertine, geyserite, petrified wood, stalactites, 

stalagmites, and the cement that binds sedimentary rocks.

Groundwater and GeologyGroundwater

Travertine is a calcite 

deposit.



Limestone Cave 

Formation

Groundwater containing carbonic acid dissolves limestone, 

forming caverns and features of karst topography.

Groundwater and Geology

1. Rainwater containing carbonic 

acid seeps into the ground. 2. Limestone dissolves, forming 

underground caves.

3. Below the water

table, the cave is

filled with water.







How Does Groundwater Fit in 
the Water Cycle? 

 The water cycle is also known as the 
hydrologic cycle- the same water has 
been cycling on Earth for millions of 
years!

 Where does this water come from? 



The Water Cycle



Distribution of 
Water



So That Means…

Of all the water on 

Earth, humans 

cannot use 99% of 

it. Of the 1% we 

can use, 99% is 

ground water, and 

1% is surface 

water.



What Happens to Groundwater? 

 Most groundwater is clean, 
but groundwater can 
become polluted, or 
contaminated.

 When pollutants leak, spill, 
or are carelessly dumped 
on the ground they can 
move through the soil. 
Because it is deep in the 
ground, groundwater 
pollution is generally 
difficult and expensive to 
clean up. Sometimes 
people have to find new 
places to dig a well 
because their own became 
contaminated.



Human Activity

 Human activities commonly affect the 
distribution, quantity, and chemical quality of 
water resources.

 Human activity can include: agriculture, 
urban development and industry, drainage of 
low-lying areas, construction of levees, dams, 
or reservoirs and removal of vegetation from 
flood plains. 



Agriculture

 Irrigation removes groundwater or 
surface water for use on crops then 
carries it away. 

 Chemicals, pesticides or fertilizers, are 
applied to croplands and eventually 
make their way into watersheds can 
lead to an overgrowth of algae in water. 



Urban Development

 Discharge from sewage-treatment 
plants, industrial facilities, and storm 
water drains, leaking fluid storage 
tanks, septic tanks, and landfills can 
also add to the contamination.

 Urbanization changes rain runoff from 
it’s original path. 




