Step one

LESSON/UNIT TITLE Storm Drain Stenciling       SUBJECT  Science

INSTRUCTIONAL LEVEL Grade 9-12                  ABILITY  Standard
DESCRIPTION

We have all seen storm drains on the sides of roads, quickly draining water off the road during rain storms.  But is water the only substance going "down the drain"?  Unfortunately, the answer is no.  Environmental scientists have found that substances such as motor oil, litter, fertilizers, pesticides, animal waste, and other contaminants are routinely flushed down storm drains along with the water.  
Traditionally, water systems simply diverted the storm overflow into a local waterbody, receiving little to no treatment.  This eventually leads to an undesirable impact on the receiving waterbody.  Some communities have addressed this issue by redesigning the sewer system to divert the water to a treatment facility, but this is an extremely expensive process.
What is the answer?  A much less expensive option is for all the residents of a community to become educated about the issue, and participate in the solution by carefully following directions when applying pesticides or fertilizers to lawns, by using biodegradable products when at all possible, cleaning up pet wastes, and to urge local governments to create recycling centers for paints, paint cleaners, used motor oil, batteries, and other household toxic items.  This will not solve the problem completely, but will cut back the impact made on our environment.
What can students do the help?  Many organizations sponsor "Storm Drain Stenciling Activities", that include students either using a kit provided by an organization, or creating a stencil with a friendly message reminding passers-by, not to discard items into storm drains.

DEVELOPED BY J. Villamil

TIMELINE  1 week and a Saturday

STANDARDS TO BE ACHIEVED

Investigation & Experimentation – 1 d,l,m

OBJECTIVES

Students will:
- understand the importance of keeping storm drains clean
- gain a sense of environmental stewardship

ENVIRONMENTAL ISSUE/TOPIC

Storm drains/Storm runoff/Water pollution

RESOURCES

· stencils 
· environmentally "friendly" paints 

· paint brushes 

· paper towels 

· local government permission 

APPROVED STATE TEXTBOOK       

Living in the Environment

Principles, Connections and Solutions

13th edition

Thomson & Brooks/Cole

Chapter 1
Environmental Problems, Their Causes and Sustainability

Chapter 14 
Water Resources

Chapter 19
Water Pollution

SUPPLEMENTAL RESOURCES

www.bewaterwise.com

Tips on water conservation

Step two

PRE-TEST

Duration 15 minutes

Activity Details Take at the beginning of the unit

Step three

MOTIVATION ACTIVITY/AUDIT

Audit tool 
Generation Earth Water Audit
Duration
2 class sessions

Activity Details 


Part I. How can we manage water in the school?

School Water Audit

Water use in schools is one area where large amounts of money can be saved. At the same time, sustainable practices will assist in conserving water. 

The first step is to ascertain how much water is consumed in the school; this involves reading the water meter.

Water Meter 

To determine the amount of water used at the school, complete the following table. Try to read the water meter at the same time each day.
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Total Water used in                                            kL


On which day was most water used?


Water Waste from leaking taps

In teams, locate all of the taps and toilet cisterns in the school 

Taps outside

Taps in toilets

Leaking taps can represent a lot of lost or wasted water.

Calculating the lost or wasted water

Catch all the drips from the tap for 1 minute

Carefully measure with a measuring cylinder and record this in millilitres, Repeat 5 times and work out the average.

	Test  no.
	Water Volume (mm)

	1
	

	2
	

	3
	

	4
	

	5
	




Total                                
mm

Divide by 5 = Average 


mm of water wasted each minute 

Multiply your answer X 60 


mm of water wasted each hour

Multiply this answer X 24


mm of water wasted each day

Divide this answer by 1000


Liters of water wasted each day

With the whole team add all of the wasted water figures together and you will have the wasted water from all the taps in the school.

Our school wastes 

Liters of water a day from Leaking taps


Part II. Complete Campus Watershed Audit 

Reflection

1. What did our data show?

2. What consequences do you see based on the data?

3. What impact does this have on our environment?

4. What can we do about it?

Step four

Introduction Activity

Duration 1 class period

Activity Details Pollution Going Down the Drain Topic Cards

Step five

Unit/class lessons

Duration 1 week

Activity Details

Water resources

· Lecture - Freshwater/saltwater, ocean circulation, agricultural, industrial, and domestic use, surface and groundwater issues, global problems, conservation techniques and practices.

· Water Use Case Studies – students will complete case studies analyzing past water related situations and the lessons learned (i.e. Aral Sea, Three Gorges Dam, Ogallala Aquifer)

Water pollution

· Water testing lab – students test the water in a local stream and determine the uses appropriate based on the results, propose hypotheses as to the sources of any elevated contaminants, and suggest clean-up and prevention measures.
· Lecture - Types; sources, causes, and effects; cultural eutrophication; groundwater pollution; maintaining water quality; water purification; sewage treatment/septic systems; Clean Water Act and other relevant laws
Step six

Field Trip

Field trip location 








Cabrillo Marine Aquarium
3720 Stephen M. White Drive
San Pedro, California USA 90731
(310) 548-7562 FAX (310) 548-2649
TDD (310) 548-2052

Step seven

Reflection 1 class period

Whole group: Students write an article on their service-learning project and have this article (and images) submitted for publication in a local newspaper.

