SOAK IN OR RUN OFF?

Part 1:  SCIENCE
Concept

Water Quality
Objectives
Students will:

(1)
 define pervious and impervious;

(2)    build two models that demonstrate pervious and impervious cover; and

(3)
 evaluate the effects of pervious and impervious cover on water quality.

Time
45 minute lesson

TEKS Science

5.2  THE STUDENT USES SCIENTIFIC METHODS DURING...LAB INVESTIGATIONS  (A) plan and implement descriptive...investigations including...formulating testable hypothesis...  (B)  collect information by observing and measuring  (C)  analyze and interpret information to construct reasonable explanations from direct and indirect evidence  (D)  communicate valid conclusions

5.3  THE STUDENT USES CRITICAL THINKING AND SCIENTIFIC PROBLEM SOLVING TO MAKE INFORMED DECISIONS  (C)  represent the natural world using models...

5.5  THE STUDENT KNOWS THAT A SYSTEM IS A COLLECTION OF CYCLES, STRUCTURES, AND PROCESSES THAT INTERACT.  (B)  describe some interactions that occur in a simple system.

TEKS Social Studies

5.9  THE STUDENT UNDERSTANDS HOW PEOPLE ADAPT TO AND MODIFY THEIR ENVIRONMENT  (A)  describe ways people have adapted to and modified their environment in the U.S., (B)  analyze the consequences of human modification of the environment in the U.S..

Vocabulary
pervious – surfaces that allow water to soak into the ground, e.g., parks, soccer fields, and grass

impervious – surfaces that allow little water to soak into the ground, e.g., buildings, cement driveways or streets

runoff - rainwater that does not soak into the ground, but flows rapidly over the land surface into a body of water or into a storm drain which leads to a body of water
Teacher Materials
In kit:
Watershed map of Austin


Sponge labeled “pervious”


Ceramic tile labeled “impervious”


Soak In or Run Off? transparency

Student Materials  (For each group of 4 students)

In kit:
Large Sponge

2 pans with holes

2 pans each with half the pan labeled “run off” and the other half labeled “groundwater”

Clay barrier

2, 250 mL beakers of water

Laminated street

Green carpet pieces (grass)

1 pkg. red kool-aid

Measuring spoon (1tsp.)

Teacher Preparation

1.
Check out materials from the City of Austin Watershed Protection Department, 


499-2550.

Soak In or Run Off Lesson
Introduction

WATERSHEDS AND WATER QUALITY - Use the watershed map to identify your school’s  watershed.  Tell students their watershed is named after the local creek, which flows into the Colorado River.   The Colorado River is where Austin gets its drinking water.  Tell students they will decide how much their campus contributes to keeping their creek clean.  

Procedure
1.  DEFINE PERVIOUS AND IMPERVIOUS COVER - Tell students in developed areas like the school campus, there is pervious cover and impervious cover.  Define pervious and impervious using the sponge and ceramic tile as hands-on reinforcement.  Identify the areas students think would be pervious and impervious on their campus. 

2.  INTRODUCE THE EXPERIMENT  - Tell students they will do an experiment to investigate the effects of pervious and impervious cover on creeks and groundwater.  

3.  RUN THE FIRST PART OF THE EXPERIMENT - Divide students into groups of four and give them the materials.  

1.  Pervious Cover: Put sponge in pan with holes and cover with grass (green carpet).  Tilt pan at a 45 degree angle with the holes at the low end.  Place in the pan labeled groundwater and hold in place with the clay strip.  The clay strip should be sealed so the ground water and surface side of the pan do not mix. 


2.  Impervious Cover:  Follow the same procedure for building pervious cover, but 


instead of grass, place the laminated street on top of the soil.


3.  Tell students to pour 250 mL of water on each model.  

4.  DISCUSS THE RESULTS - Lift up the grass and roadway pans.  Observe and discuss which surface has more run off and which surface allows more water to soak in.  Observe and discuss which groundwater looks cleaner.  

5.  FORM A HYPOTHESIS  - Ask students to identify the pervious and impervious model.  Ask students to form a hypothesis about which type of cover will keep the water cleaner, and which kind of cover will cause the water to become dirty. 

6.  RUN THE EXPERIMENT AGAIN WITH POLLUTION - Redo the experiment with the same amount of water colored with a teaspoon of red Kool-Aid, representing pollutants. 

7.  Observe and discuss RESULTS - Ask the question, “Which model has cleaner runoff and groundwater?  Why?”  Tell students:  “When it rains, the water either soaks into the ground or runs off into the creek or stormdrain, which leads to the creek. The kind of surface the rain falls on determines whether the water will soak in or run off.  The ground acts like a filter, and will collect some pollution in water.  Water that soaks into pervious surfaces will be cleaner water by the time it reaches the creek.  Water running off impervious surfaces usually brings more pollutants with it, decreasing the quality of water.”

8.  Show the “SOAK IN OR RUN OFF” transparency -  Explain to students an increase in the amount of impervious surfaces increases run-off and pollution.  

Evaluation
1.  Ask students to evaluate the effects of pervious and impervious cover on water quality. 

2.  Ask students to decide what would be an acceptable ratio of impervious to pervious cover on a building site, (e.g. 50/50, 40/60, etc.)

3.  Ask students what can be done to lesson the amount of runoff from existing impervious cover.  (Divert gutters to grass, slope impervious cover to pervious areas rather than streets, etc.)

