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Ground & Surface Water

Part 1: What is it?
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pre­assess

A

B

CD

Pre­Assessment
_____ 1.  Watersheds are important because they
A. prevent surface run-off
B. increase the soil’s pore space
C. remove salt from ocean water
D. prevent floods and provide fresh water

_____ 2.  Surface runoff comes from
A. rivers and streams
B. water that soaks into the ground
C. rain and melted snow
D. reservoirs

______ 3.  Which of the following statements about the 
groundwater and surface water is correct?
A. Groundwater can never become surface water.
B. Surface water can become groundwater by soaking 
through soil and cracks in rocks.
C. A spring is a place where surface water collects.
D. Groundwater evaporates into the atmosphere.

______ 4.  How is groundwater affected by the 
substances that people use in and around their 
homes and the things that they throw away?
A. The substances can pollute surface water 
which can lead to groundwater pollution.
B. These substances can cause groundwater 
pollution which leads to surface water pollution.
C. They pollute rivers, lakes, and oceans.
D. They affect the amount of groundwater 
available for drinking water.

PullPull

Have students take this 
pre­assessment. Then 

students  
can reveal the correct 
answers under the 

buttons. 

part 1

Ground & Surface Water

Part 1­­What is it?
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groundwater

groundwater 2

P
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P
ul
l Groundwater is water 

that is found in the 
ground. 
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groundwater 3

groundwater 4

P
ul
l

P
ul
lGroundwater 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.
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water table

PullPull

Water table­­The level below which the ground is 
completely saturated with water. Also called water level.

The word table provides an image of a flat surface, like a 
table top, and is commonly assumed that when a well is 
drilled it strikes water once it reaches the water table.

The area that is filled with water is called the saturated zone 
and the top of this zone is called the water table. Makes 
sense, doesn't it? The top of the water is a table! The water 
table may be very near the ground's surface or it may be 
hundreds of feet below.

water table 2
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The water table rises and falls 
according to the season of the year 
and the amount of rain and snow 
melt that occurs. It is typically 
higher in early spring and lower in 
late summer. Heavy rainfall or 
drought conditions may cause 
changes in the typical pattern, 
however.
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aquifer
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Aquifer: an underground layer of rock 
which holds fresh water and allows 
water to percolate through it. 

Rain water sinks into the ground and 
fills spaces between rocks, sand, and 
gravel.   It keeps on sinking deeper with 
gravity until it is stopped by a layer of 
ground that won't let it through.  They 
call this layer an impermeable layer.

aquifer 2
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Confined Aquifers
Confined aquifers are permeable rock units that are usually 
deeper under the ground than unconfined aquifers. They are 
overlain by relatively impermeable rock or clay that limits 
groundwater movement into, or out of, the confined aquifer.

Groundwater in a confined aquifer is under pressure and will rise 
up inside a borehole drilled into the aquifer. The level to which the 
water rises is called the potentiometric surface. An artesian flow 
is where water flows out of the borehole under natural pressure.

Confined aquifers may be replenished, or recharged by rain or 
streamwater infilitrating the rock at some considerable distance 
away from the confined aquifer. Groundwater in these aquifers 
can sometimes be thousands of years old.
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Unconfined Aquifers
Where groundwater is in direct contact with the atmosphere 
through the open pore spaces of the overlying soil or rock, then 
the aquifer is said to be unconfined. The upper groundwater 
surface in an unconfined aquifer is called the water table. The 
depth to the water table varies according to factors such as the 
topography, geology, season and tidal effects, and the quantities 
of water being pumped from the aquifer.

Unconfined aquifers are usually recharged by rain or streamwater 
infiltrating directly through the overlying soil. Typical examples of 
unconfined aquifers include many areas of coastal sands and 
alluvial deposits in river valleys. 
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aquifers of Texas

surface water
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surface water 2
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Surface waters are 
streams, rivers, wetlands, 
ponds, lakes, and the 
ocean.

use of surface water
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watershed
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• A watershed is the total land area that contributes 
runoff to a specific body of water. 
• The runoff is the water which flows off the land 
surface. 
• The elevation and slope of the land determines 
which way the surface water will flow. 
• The lowest areas in the watershed that act as 
collecting basins include rivers, bayous, canals, 
ditches, streams and lakes.
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watershed 2
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May 9­8:43 AM

interactive water cycle­includes groundwater

http://www.epa.gov/ogwdw/kids/flash/flash_watercycle.html

Student Practice

Interactive activity
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vocab

label parts of a watershed
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Venn­ground vs surface

Complete the venn diagram.

ground water surface water

4.  Run­off flows downward 
to collecting areas such as 

lakes and bayous.

3.  Water from this source 
is used daily by humans.

8.  This source gets some 
of its water from 
precipitation.

7.  This source is part of 
the water cycle.

6.  Watersheds contribute 
to this source.

1.  It includes streams, rivers, 
lakes, ponds, bayous, etc.

2.  It is easier for this 
source to be polluted by 

humans.

5.  Some of the water from 
run­off soaks into the 

ground.

11.  This type of water is 
found in the ground.

10.  This is where aquifers 
are found.

12.  This type of water is 
found above the ground.

9.  This type of water is usually 
found between rocks and 
sediments beneath the 
surface of the earth.

13.  Wells are used to get 
fresh water from this source.

PullPull

part 2

Ground & Surface Water

Part 2­­Human Impact
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water pollution

How can human activity 
contaminate or deplete 

water resources?

sources of pollution

Sources of 
Pollution
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point source pollution

With point source pollution, the source of chemicals or other 
contaminants is apparent, such as a wastewater treatment plant or a 

factory that releases waste directly into the water. 

non point source of pollution

With non­point source 
pollution, no single 
source of pollution is 

evident, but 
contaminants still exist, 
such as fertilizer or pet 
waste running off from 
suburban yards and into 

storm drains.
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pesticides

Fertilizer & Pesticide Spray

Fertilizer run-off

pesticides 2

Which type of water, ground or 
stream, has more pesticides in it?  
Why?

Which area has the largest amount of 
groundwater contamination from 
pesticides?

Why are pesticides found in the water 
of undeveloped land areas? 

What conclusions can you draw about 
the use of pesticides near water 
resources?

How do you think the data would 
change if the same areas were 
retested 5 years from now?
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septic tanks

landfill



Ground  Surface Water (1).notebook

17

May 12, 2014

undewrground storage tanks

Above Ground and Underground Storage Tanks
Gasoline stations, dry cleaners, and other industrial establishments store large quantities of liquids in tanks. Some are 
above ground, some are below ground. Homes in cold areas store heating oil in underground tanks or in basement tanks. 
Underground tend to cause groundwater contamination because small leaks often go undetected. 

Nearly one out of every four underground storage 
tanks in the United States may now be leaking, 
according to the U.S. Environmental Protection 
Agency. If an underground petroleum tank is 
more than 20 years old, especially if it's not 
protected against corrosion, the potential for 
leaking increases dramatically.

Even a small gasoline leak of one drop per 
second can result in the release of about 400 
gallons of gasoline into the groundwater in one 
year. Even a few quarts of gasoline in the 
groundwater may be enough to severely pollute 
a farmstead's drinking water. 

http://oceanworld.tamu.edu/resources/environment­book/groundwatercontamination.html

The EPA identified over 460,000 leaking underground storage tanks up to September 30, 2006. Steady 
cleanup work has progressed for over a decade and more than 350,000 contaminated sites have been cleaned 
up. The main concern now is contamination by methyl tertiary­butyl ether MTBE. The additive, or other 
additives with similar ability to oxygenate fuels, is required by the EPA to help reduce carbon monoxide 
emissions from cars in cold weather. 

laws

Safe Drinking Water Act (SDWA)

EPA and the states have the authority to ensure 
that drinking water supplied by public water 
systems meets minimum health standards.

 Clean Water Act 
It regulates ground water that is shown to have a 
connection with surface water. It sets standards for 
allowable pollutant discharges to surface water.

Resource Conservation and Recovery Act 
(RCRA)

It regulates treatment, storage, and disposal of 
hazardous and nonhazardous wastes.

Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA , or

Superfund) 
It authorizes the government to clean up
contamination or sources of potential contamination
from hazardous waste sites or chemical spills,
including those that threaten drinking water supplies.

Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA) 

It regulates pesticide use. Toxic Substances Control Act
(TSCA) 

It regulates manufactured chemicals.

As a Result...
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laws 2

What is the relationship between 
humans and groundwater 

contamination?

Do you believe these laws are 
enough to control human impact on 
the contamination of groundwater?  

Justify your answer.

Can you think of any recent current 
events that could have severely 
contaminated water sources?

http://news.nationalgeographic.com/
news/2011/09/110919­keystone­xl­
tar­sands­pipeline­groundwater/

http://newswatch.nationalgeographic.
com/2012/02/07/texas­water­district­
acts­to­slow­depletion­of­the­
ogallala­aquifer/

http://newswatch.nationalgeograph
ic.com/2010/08/30/public_hearing
s_started_today/

http://news.nationalgeographic.com/
news/energy/2011/11/pictures/1111
11­nuclear­cleanup­struggle­at­
fukushima/?ource_newstravel_news

groundwater video & song

"The Story of 
Groundwater"

http://news.nationalgeographic.com/news/2011/09/110919-keystone-xl-tar-sands-pipeline-groundwater/
http://newswatch.nationalgeographic.com/2012/02/07/texas-water-district-acts-to-slow-depletion-of-the-ogallala-aquifer/
http://newswatch.nationalgeographic.com/2010/08/30/public_hearings_started_today/
http://news.nationalgeographic.com/news/energy/2011/11/pictures/111111-nuclear-cleanup-struggle-at-fukushima/?source_newstravel_news
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lesson info

Lesson Notes

Subject:

Topic:

Grade:

Key Vocab:

Materials:

Standard:

BackBack

Science

Ground & Surface Water
(7.8 C‐human impact on ground and surface water)

Grade 7

 groundwater,  aquifer, 
 runoff, surface water, watershed, 

percolation 

Smartboard, individual computers

 
7.8C—Model the effects of human activity on 

groundwater and surface water in a 
watershed (Supporting Standard‐10 days) 

resources
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May 12­2:32 PM
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