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LLesson' notes

Key Concepts (from sTEMScopes):

Fundamental Questions

A watershed is an area of land from which water flows into a larger body of water such as a river,
lake, stream, ocean, or aquifer.

Groundwater is obtained from aquifers, which are areas located underground where water is
stored in the pore spaces of soil and rock.

Human activity can contaminate water resources in a variety of ways. Excess nutrients, such as
nitrogen and phosphorous found in fertilizers and human waste, can lead to large algal blooms,
which quickly lower the oxygen levels of a body of water creating dead zones. Excessive pumping
of groundwater from aquifers can cause subsidence, or sinking of Earth’s surface.

There are two classifications for human water pollution: point source and non-point source. 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. With non-
point 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.

What is a watershed?

What is the source of groundwater?

How can human activity contaminate or deplete water resources?
What is point source and non-point source pollution?

Ground & Surface Water
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Pre-Assessment

_____ 1 Watersheds are important because they
prevent surface run-off

increase the soil’s pore space

remove salt from ocean water

prevent floods and provide fresh water

vo®mD

3-  Which of the following statements about the
groundwater and surface water is correct?

_____ 2- Surface runoff comes from
rivers and streams

water that soaks into the ground
rain and melted snow

reservoirs

SENCIEN

4. How is groundwater affected by the
substances that people use in and around their

homes and the things that they throw away?
A- Groundwater can never become surface water- p ¢ ;h u bestanlc gs cana " //ue: surfac awai_ .
* e €. e e e
B- Surface water can become groundwater by soaking hich lead & d Pt llution-
through soil and cracks in rocks- which can lead o groundwater pollution
b Tl t t
c- A spring is a place where surface water collects- & . L .subs ches (0 (ZUR) (i) er
D T R S SR S pollution which leads to surface water pollution-
P P C- They pollute rivers, lakes, and oceans-
D- They affect the amount of groundwater
available for drinking water-
pre-assess

1--What is it?

Ground & Surface Water

part 1
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What is groundwater?

groundwater

‘oundwater is water ez
B -4 . * Amazingly, many
n groundwater but
don't even know
it. In fact, half of
everyone in the
United States

J
Surface water drinks
groundwater

everyday!

Groundwater is

_ Gavel even used to
Croundwater ills the spaces  E=RCCIC &rr']?fﬁe o
between soil particles and gl fortonigght's

fractured rock underground. % 3%  dinner.

mage compliments of US Geological Survey, adapled by The Groundwater Foundation,

groundwater 2
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Where does groundwater come from?

groundwater 3

Groundwater comes fro
sleet, and hail that soaks i
ground. The water moves dc
ground because of gravity, passing
between particles of sail, sana_\%jvel\
or rock until it reaches a depth where

the ground is filled, or saturated, with

Groundwater come

Transpiration

I
I
I
I
1
I
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Evaporation Runo

Evaporation &
Transpiration Infiltration

Water Table

———

Evaporation

I_ Stream ——

— -
T

= ‘-._-/ Ground Water Movemen! lo
Streams, Lakes, Wetlands & the Oceans

o—‘/
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Whatis a water table?

Water table--The level below which the ground is
completely saturated with water. Also called water level.

table top, and is commonly assumed that when a well is

Gmund drilled it strikes water once it reaches the water table.

The area that is filled with water is called the satura
and the top of this zone is called the water table. Me
evc sense, doesn't it? The top of the water is a table! T

w Il The word table provides an image of a flat surface, like a

L Water table

water table

As seen here, the water table can rise and
fall. List 2 reasons for the different levels of

The water table rises and fal
according to the season of th
and the amount of rain and sno
melt that occurs. It is typically
higher in early spring and lowe
o b o late summer. Heavy rainfall or
drought conditions may cause
changes in the typical pattern,
however.

’.—"-‘J T A

saturated zongff oo |

(groundwaten)g=g === o} -0 4§

e C 6 i [eunel [oaturated zon
RIS | | |(groundwater)

. : !"'""""’",";"‘-——‘., LSV AR
2Ghn . bedrock "

B badrock

water table 2



Ground Surface Water (1).notebook May 12, 2014

What is an aquifer?

: an underground layer of rock
holds fresh water and allows
r to percolate through it.

in water sinks into the ground and
spaces between rocks, sand, and
el. It keeps on sinking deeper with
unt|I it is stopped by a layer of
dhd that won't let it through. They
d_[l’thls layer an impermeable layer.

aquifer

Unconfined Aquifer Confined Aquifer

I

Recharge

Water Wells

Cone of Depression

aquifer 2
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AQUIFERS OF TEXAS

1. Ogallala
Aquifer
2. Seymour
3. Hueco-Mesilla
Bolson
4 Cenozoic

Pecos Alluvium
5. Edwards-
Trinity

6. Trinity

7. Edwards
(BFZ)

8. Carrizo-
Wilcox

9.Gulf Coast

aquifers of Texas

What is surface water?

surface water
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« List examples of where surface water
may be found...

rface waters are
streams, rivers, wetlands,
~ ponds, lakes, and the

surface water 2

Total fresh surface-water withdrawals, 2000

7% ldaho 7% lllinois

: : 5% Tennessee
1% Texas\_ . /5% Colorado

~4% Ohio

7% California~ > )
? B —4% Indiana

4% Pennsylvania
~4% Michigan

4% North Carolina

4% Louisiana
34% Other states

Which state uses the most surface water for everyday
needs?

Why do you think this state uses so much water?

Could the fresh surface water be completely depleted
(used up)?

As a result, what problems might occur?

use of surface water
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What is a watershed?

A Watershed

watershed

SRGU of
Mexico
. Inlides

04
canals, lakes

bayous

watershed 2
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the water cycle
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Student Practice

THE WATER CYCLE

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

interactive water cycle-includes groundwater

May 12, 2014
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Word

) )

Description

source of .,

aquifer
runoff
surface water
watershed

water cycle

groundwater

water table

znow, sleet, hail, and rain that soaks into
the ground

an underground layer of rock that holds
frezh water and allows water to move

water that flows over land

water found on the surface such as
streams, rivers, lakes, oceans

the total land area that contributes runoff
to a specific bedy of water

mowvement of Earth’s water in a cycle

wrater that fills spaces under ground

the level at which an area underground is
completely full of water

vocab

label parts of a watershed

11
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O

ground water

surface water

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

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

10. This is where aquifers
are found.

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

7. This source is part of
the water cycle.

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

6. Watersheds contribute
to this source.

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

5. Some of the water from
run-off soaks into the
ground.

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

4. Run-off flows downward
to collecting areas such as
lakes and bayous.

2. ltis easier for this
source to be polluted by
humans.

1. Itincludes streams, rivers,
lakes, ponds, bayous, etc.

Venn-ground vs surface

Ground & Surface Water

part 2
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How can human activity
contaminate or deplete
water resources?

water pollution

Safe Drinking Water Act - Protecting America's Public Health Sources of

Detorestation / Seil Erosion
Local, State and National Public
Haalth Protection Programs A
| Brek Municipal Wastewater
- Trealment Flant

1ed
ershed Landfill

Grop Dusting

——Fertilizer | Manure Spreading

Local Land Use Dacisions

Pratacted Wetlands

-Deap Injection Well

Water Table —
Industrial Releases

Saturated Zone - = A= !
: = 3 3 / - Industrial Wastewatar
~ Discharge

—Shallow On-site System

~Drinking Water

Future Source Of Drinking Water “Caonfining Layer
Private Drinking Water Well § : < > e
B = - . hrag 2 Ground Water
Ground Water Flow . LB > 3 8 - A feidy’ LY Treatment Plant
> | 5 i Abandoned Well

Lignt industry’
Infrastructure Repair, I
Foads & Parking Lot Runoff

|
Gas Station / Underground Storage Tank

Source Water Frotection Area

—Frash Water Aquiter

MULTIPLE RISKS REQUIRE MULTIPLE BARRIERS

Sate drinking water is essantal 1o the health of American oiizens and the economic
s el ittt vehicle Service Station ]
from many patential muumm pmgrunnu!:;mmmm whan operated Shirface Water TesaimSAL Pl

Iy protective

g waler. The success of i and viglance of Boat Marina Debris
Iocal, state and fedaral officials, 1he private seetor, pubse IAtorest groups and

individual citizens,

Drinking Water Intake .
This poster identiies examples of Storm Drain
1. Surtace and groundwaler sources of drinking water (in biue),

2. Potential threats o those drinking water souroes (in red). and
3. The multipia barriers that together protiect cus nation’s public health (in green) i
Risk Pravention Barriar
Rigk Management Barrier ﬂm
Risk Monitoring and Compliance Barrier Eeeraren P
Paasnamon
£

Individual Action Basrier Sala Drinking Water Holline — (800) 426-4791 Salewater Wab Site ~ www.epa.govisalewaler

sources of pollution
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Point-source contamination can Air pollution spreads across the landscape
be traced to specific points of and is often overlooked as a major nonpoint
discharge from wastewater source of pollution. Airborne nutrients and
treatment plants and factories or pesticides can be transported far from their
from combined sewers. 3. 3. 5. s, areaof origin.

- plintoats ol
& A : BV
& _...-"‘J, WASTE ‘II:I|'E{||‘| (k"{llﬂl-l]l
{ RUNOFF e
L ' B
M : RUNOFF W £ odf soil and sediment

e ‘@‘ can transport considerable
".‘ rﬂl amounts of some nutrients,
such as arganic nitrogen and
phosphorus, and some

l l pesticides, such as DDT,
to rivers and streams.
SEEPAGE GROUND-WATER SEEPAGE

DISCHARGE
TO STREAMS

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.

point source pollution

With non-point 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.

non point source of pollution
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DEAD ZONE: Fertilizer and pesticides from the Mis:

they fuel algae growth that depletes the water of oxygen, killing fish and other aquatic life

{Photo:

sippi flow into the Gulf of Mexico, where

pesticides

Stream water

Shallow ground water

Stream water

Shallow ground water

Stream water

Shallow ground water

Stream water

Major aquifers

Pesticides in water
Imost were used dunng the study periad]

Agricultural areas
| 97%
|61%
Urban areas
|97%
B
Undeveloped areas
| 5%
Hh
Mixed land uses
| st
33%
0 5 50 7% 100

Percentage of time (streams| or samples
(ground water}with one or more detections

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?

pesticides 2
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septic tanks

landfill

16



Ground Surface Water (1).notebook

May 12,

2014

http: tamu i ination.html

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 r

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.

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 tertiary-butyl 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.

undewrground storage tanks

ol

£ QT Luong / terragaller hf;.;:'urr-

laws

17
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laws 2

"The Story of
Grevondwoter"”

groundwater video & song
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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 Notes

Subject:

Science

Topic:

Ground & Surface Water

(7.8 C-human impact on ground and surface water)

Grade:

Grade 7

Key Vocab:

groundwater, aquifer,
runoff, surface water, watershed,
percolation

Materials:

Smartboard, individual computers

Standard:

7.8C—Model the effects of human activity on
groundwater and surface water in a
watershed (Supporting Standard-10 days)

lesson info

May 12, 2014

Resources/diagrams/pictures

html

resources

19
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