TITLE: 

Water Consumption and Conservation: Learning from the Aral Sea Disaster. 

OVERVIEW, GRADE LEVEL AND SUBJECT: 

The following lessons are specifically designed to be integrated into an already existing in-depth Earth Science unit on Wetlands and Conservation.  The lessons are also designed to meet the language needs of a 7th grade Deaf Education Science Class.  English is a second language for the students in this class.  Therefore, several modifications are included enabling the classroom teacher to select activities, teaching strategies, websites, and resources closest to the students’ language and cognitive levels.  My students consist of dormitory (residential students) and day students with access to a variety of school resources such as the internet in the dormitory and at home.  Public school teachers may need to make adaptations to meet their needs.   

CORRELATIONS TO WISCONSIN ACADEMIC STANDARDS:


Performance Standards - Grade 8

Science, Standard A: Science Connections
A.8.3 Defend explanations* and models* by collecting and organizing evidence* that supports them and critique explanations and models by collecting and organizing evidence that conflicts with them

A.8.8. Use the themes* of evolution*, equilibrium*, and energy* to predict* future events or changes* in the natural world 

Science, Standard B: Nature of Science
B.8.1 Describe* how scientific knowledge and concepts have changed over time in the earth and space, life and environmental, and physical sciences 

B.8.2 Identify* and describe* major changes that have occurred over in conceptual models* and explanations* in the earth and space, life and environmental, and physical sciences and identify* the people, cultures, and conditions that led to these developments 

B.8.6 Explain* the ways in which scientific knowledge is useful and also limited when applied to social issues 

Science, Standard C: Science Inquiry

C.8.1 Identify* questions they can investigate* using resources and equipment they have available 

C.8.2 Identify* data and locate sources of information including their own records to answer the questions being investigated 

C.8.3 Design and safely conduct investigations* that provide reliable quantitative or qualitative data, as appropriate, to answer their questions 

C.8.6 State what they have learned from investigations*, relating their inferences* to scientific knowledge and to data they have collected 

C.8.7 Explain* their data and conclusions in ways that allow an audience to understand the questions they selected for investigation* and the answers they have developed 

C.8.8 Use computer software and other technologies to organize, process, and present their data 

C.8.10 Discuss the importance of their results and implications of their work with peers, teachers, and other adults 

Science, Standard E: Earth and Space Science

STRUCTURE OF EARTH SYSTEM

E.8.1 Using the science themes*, explain* and predict* changes* in major features of land, water, and atmospheric systems 

EARTH'S HISTORY 

E.8.6 Describe* through investigations the use of the earth's resources by humans in both past and current cultures, particularly how changes in the resources used for the past 100 years are the basis for efforts to conserve and recycle renewable and non-renewable resources 

Science, Standard F: Life and Environmental Science
POPULATIONS AND ECOSYSTEMS 

F.8.8 Show* through investigations* how organisms both depend on and contribute to the balance or imbalance of populations and/or ecosystems, which in turn contribute to the total system* of life on the planet 

DIVERSITY AND ADAPTATIONS OF ORGANISMS 

F.8.9 Explain* how some of the changes* on the earth are contributing to changes in the balance of life and affecting the survival or population growth of certain species 

F.8.10 Project how current trends in human resource use and population growth will influence the natural environment, and show how current policies affect those trends. 

Science, Standard G: Science Applications
G.8.4 Propose a design (or re-design) of an applied science model or a machine that will have an impact in the community or elsewhere in the world and show* how the design (or re-design) might work, including potential side-effects 

G.8.5 Investigate* a specific local problem to which there has been a scientific or technological solution, including proposals for alternative courses of action, the choices that were made, reasons for the choices, any new problems created, and subsequent community satisfaction 
Brief Overview of Lesson Plan Topics:

I. Self analysis


A. Daily water consumption


B. National average per person

II. Aral Sea


A.  Size and reduction


B.  Socio-economic reasons and impact


C.  Applicable to Great Lakes

III. Conservation Treaty Proposal


A. Conservation Home Evaluation Website


B. Five areas to improve


C. Written proposal


D. Present the proposals


E. Evaluate and reflect on the success of their implementation


F. Correlations between this activity and the UN/ Environmental Treaties
IV. Wrap-Up and Community Connection: 


A.  Written Essay


B.  Send to local legislators

TOPIC #1:  Self analysis
Objectives:  

1.  Brainstorm and record situations in which water is used, consumed or wasted.


2.  Conduct a short water measuring activity.


3.  Tally and conduct a self analysis of personal daily water consumption.

4.  Comparing person daily water consumption with the national average per person.
Time Allowance: Two class periods, one 24 hour recording period, homework. 

Resources / Materials: 
Water usage log sheet: “MY DAILY WATER USAGE FOOTPRINT”
Stop watch

Clipboard and pencil

Dishpan

Extra large sterile water bottle

Drinking fountain

Sterile utensils for measuring consumable drinking water

Beakers and graduated cylinders
Measuring cups
Metric and English conversion charts for liquids (located in student’s assignment book)
Menu from school and dorm cafeteria
Internet access (all my students have internet access in their: classroom, dorm, study hall and at home.)
Websites:

Whirlpool

http://www.whirlpool.com/home.jsp
http://www.energy.whirlpool.com/
Sears

http://www.sears.com/sr/javasr/vertical.do?BV_UseBVCookie=Yes&vertical=APPL
EPA websites:
http://www.epa.gov/owm/water-efficiency/index.htm

click on the link for “Using Water Wisely in the Home”


click on the icon H2OUSE: Take a tour of the Water Saver Home


or click on the link for “Ideas of Residences”


or click: http://www.h2ouse.org/
The h2ouse link is excellent and includes the following four interactive programs:


* Home Tour (analyzes appliances throughout the house.  See slide #3 for an example of one of the charts used in this website.) 

* Top 5 Actions


* Water Budget


* Garden Guide

http://www.epa.gov/water/kids.html

click: ”Water for Kids”


Click: “Meet Thirstin” 


Click the age group (4-8) 


Click the game: “Interactive Fun Facts Matching Game” 



Also there are many other related water and watershed sites at this main page such as:


http://www.uwex.edu/erc/gwah/
Give Water A Hand
210 Hiram Smith Hall
1545 Observatory Drive
Madison, WI 53706-1289
Phone: 800-WATER20 (800-928-3720)
Fax: 608-262-2031
E-mail: erc@uwex.edu
DAY ONE:
Activity:

As a class, students will brainstorm a list of all the situations in which they use or consume water.  Teacher will record ideas on the overhead transparency while students record on their worksheet.  Several ideas are provided on the chart below.
Next to each situation students will discuss, estimate and write down how much water they assume they use/waste in that situation within a 24 hour period.  
Select 1-2 feasible situations to actually measure the consumption and waste of water.  For example, to measure the drinking water from a water fountain, select 5 student volunteers.  
Student #1: He/she consumes an average length drink of water from a drinking fountain.

Student #2:  Use a stop watch to time how long Student #1 has the water flowing/drinking. 

Student #3:  Hold a large dishpan in the fountain. Let the water flow into the dishpan for the same length of time as Student #1 had used it.  Measure this amount of water in milliliters.

Student #4:  Using a very large sterile water bottle pre measured with exactly the same amount of water that was in the dishpan.  Student #4 will drink from the water bottle for the same amount of time that Student #1 did from the fountain.  
Student #5:  Measure how much water is left in the water bottle.  The discrepancy between the 2 amounts of water in the dishpan and water bottle is how much was actually swallowed.  The amount of water left in the water bottle is a visual indicator for students to see how much water is wasted at the fountain. 
Other tasks that would be easy to measure would be hand washing in a sink or measuring water used during a shower by collecting and measuring water for a few seconds then multiplying that amount by the student’s actual shower or hand washing time.  This could be done at home or in the dorm or school locker room. 
In the 3rd column students will record how much water was actually used (consumed and wasted) based on their measurements or research of appliances on the internet. 

Homework:

1.  Students will use the internet to find out water consumption for household appliances such as a dishwasher, toilet, and washing machine by typing in the name brand of their parent’s appliances into an internet search engine.  

2.  Students will also mark in the fourth column with a tally line each time they use water in that situation within the 24 hour period of this assignment.  Students must also time their showers.  
3.  Provide students with internet access.  Allow them to search various websites to find the U.S. national average of water consumption per person on a daily basis and record that amount on the line provided under their chart.
***  EXAMPLE  ***
MY DAILY WATER USAGE FOOTPRINT
	1
	2
	3
	4
	5
	6

	Situation
	Estimated Water Usage
	Measured Water Usage and Consumption

Per Situation
	Tally
	Total

(multiply column #3 and #4)
	Time or Other Info

	Drinking fountain
	
	
	/ / / / /
	
	

	Flush toilet
	
	
	
	
	

	Shower
	
	
	
	
	

	1/2 load of laundry
	
	
	
	
	

	Boiled spaghetti
	354 mL
	1 ½ C = 354mL
	/
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	GRAND TOTAL


	
	
	


The USA national average of water consumption per person on a daily basis is ________.

Name: ______________________   Date: _______________________

MY DAILY WATER USAGE FOOTPRINT

	1
	2
	3
	4
	5
	6

	Situation
	My

Estimated Guess of

Water Usage
	Measured Water Usage and Consumption

Per Situation
	Tally
	Total

(multiply column #3 and #4)
	Time or Other Info

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	GRAND TOTAL


	
	
	


The USA national average of water consumption per person on a daily basis is ________.

DAY TWO:
Activity:
Work together as a class to calculate the 3rd column: “Measured Water Usage and Consumption Per Situation”.  Each student should then multiply the amount in the 3rd column by the tally in the 4th column.  This amount will give them a rough total.  
Note: When calculating some of the items in the 3rd column, teachers can model common sense estimates.  For example: if a box of spaghetti calls for 6 cups of water to boil enough spaghetti for a family of four, students can use division to calculate 1 and ½ cups of water per serving then convert that to mL. (One cup = 236 mL)
The teacher or a student may provide the amount of water that is used during a one minute shower. Students can then calculate their water consumption based on the length of their shower. 
Once the students have their totals, they can compare with their classmate’s and the national average.  
Student discussions should be lead to answer the following questions:
* How does my water consumption compare to the national average? To my classmates?

* Which situations do I use the largest amounts of water?

* How might I reduce my water consumption?

Homework:

1.  Students will highlight 5 situations they feel could be reduced.  

2.  List the 5 situations in their science journals along with a brief explanation of how they could reduce the amount of water they use.  

Evaluation /Assessment:

1.  Student participation in the activities and student discussions.
2.  Recordings and calculations on the “MY DAILY WATER USAGE FOOTPRINT” sheet.
3.  Highlighted situations.
4.  Journal entries.
Alternative or additional Activity:
Use the EPA website .  This website allows students to calculate their personal ecological footprint to show their impact on the Earth.  
TOPIC #2:  Aral Sea
Objectives:  


1.  Overview of Aral Sea location and history. 


2.  Compare changes in the size of the Aral Sea over time.


3.  Examine socio-economic reasons and impacts of the changes in the Sea


4.  Discuss correlations between the Aral Sea and the Great Lakes

Time Allowance: Two class periods, homework, one short follow-up session. 

Resources / Materials: 
World wall map
Student maps
Attached Power Point slides
Encyclopedias, atlases, internet access
Worksheets
Metric conversion charts

Newspaper article: “Great Lakes Water Could Flow West” Fri, 6/17/2005 Milwaukee Journal

There is also a series of 4 newspaper articles I am trying to locate.  They were published last winter in the Milwaukee Journal.  The topic was watershed, boundaries, and a debate related to who should be allowed to use the water within the Great Lakes. 
Websites:

www.ijc.org

www.great_lakes.net

www.glc.org

DAY ONE:
Activity:
Use the attached Power Point Slides #4 to #9.  Have students examine the location of the Aral Sea.  
Ask students to locate the Sea on the classroom wall map.  
List the countries that currently boarder the Aral Sea.  Use older encyclopedia’s or the internet to find an historical map showing Russian control of this area. 

Use maps with longitude and latitude of the Aral Sea, Belgium, Wisconsin, and Lake Michigan to make comparisons in the sizes for these areas. For Belgium, see slide #10.   Advanced students will be able to compare all four.  Academically challenged students may benefit from using areas they are most familiar with such as Lake Michigan or Wisconsin.  Students may need to cut out the map of Wisconsin, Belgium or Lake Michigan to visually see how many of them can fit within the larger map area of the Aral Sea.  One comparison is that the surface area of the Aral Sea was once twice the size of Belgium. Advanced students should be able to make comparisons by using the longitude and latitude lines. 
Use the slides #11 to #14 provided to examine changes in the size of the Aral Sea over time. 
Discuss the terms: surface area, water volume and depth.

Provide a few examples of how to convert kilometers to meters.

Calculate the volume of water for Lake Michigan using cubic kilometers vs meters.

Calculate the average depth of water in Lake Michigan using kilometers vs meters.
(Students should record these notes in their science journals as they will use this information tomorrow as a review of the homework and lesson.)

Homework:
Students should use the information provided in the attached slides #15 to #17 to answer the questions on the worksheet: “Aral Sea: Then and Now”. Students may need conversion charts to change information from kilometers to meters. These charts are located in their assignment book. 
Name: ______________________   Date: _______________________

Aral Sea: Then and Now
	
	1960
	Today

	Surface Area
	                                         square kilometers
	                     square kilometers

	Water Volume
	                                         cubic kilometers
	                     cubic kilometers

	Average Depth
	                                          Kilometers
	                     Kilometers


Answers: 
Aral Sea: Then and Now

	
	1960
	Today

	Surface Area
	                         64,000      square kilometers
	        40,000 square METERS

            0.04 square Kilometers

	Water Volume
	                         1,020        cubic kilometers
	          400      cubic kilometers

	Average Depth
	twenty to twenty-five        Kilometers
	           40          METERS

          0.04        Kilometers


Review the homework assignment and answers.  To make an impact discuss the amount of loss in water volume compared to the current size of Lake Michigan. Lake Michigan currently has a volume of 1,180 cubic miles (4,918 cubic kilometers).
After students have shown they understand how to make calculations on paper with or with out the aid of a calculator, the teacher may want to introduce the website: http://www.onlineconversions.com
This website can be used to convert basically any category imaginable. This may be a fun way to incorporate technology for grading their papers. 

Use the slide provided #18 titled: “The Shrinking of the Aral Sea: Socio-Economic Impacts”. 
On the chalkboard have students list all the differences between the two years shown (1960 and 2001).  The list should include what the water was used for, types of usage (fishing, industrial, agricultural, dam,…), imports/exports, number of dams, ….  
Teacher may also provide more background information from the article and lecture by Dr. Philip Micklin and slide #15 ”History of the Aral Sea”, such as the poor construction of the irrigation ditches draining the Aral Sea which causes 40% of the water to evaporate or filter into the soil before it reaches its destination. The teacher may also want to provide brief explanation of some of the health impacts, ecological and climate changes.  (Note: My cousin currently works for National Geographic.  Several years ago he made a documentary on the shrinkage of the Aral Sea.  I am in the process of obtaining information and possibly a video on his work in that area.  I would like to show this to my students if possible. )  View yesterday’s brief discussion on governing bodies controlling this region emphasizing that they have changed from Soviet control to individual countries of  Kazakhstan and Uzbekistan.  Students may review the information on slide #15 “History of Aral Sea” which explains the Former Soviet Communist Government’s establishment of the dams and push of the cotton industry at all costs.  Currently, the countries are substituting less water intensive crops such as winter wheat, grains, soybeans, fruits, and vegetables to replace the cotton industry thus reducing some of the need for irrigation.  (Micklin, page 113)
Use slides: 
#19 “Where We Get Our Water” (Michigan) 

# 20- 23 Pie graphs A-D

#24 “Withdrawals and Consumptive Uses of Water”.  
Discuss the usage of water in the Great Lakes Region.  

Questions to be discussed:

What are the correlations between water usage in the two areas?  Are we using water for similar purposes? Which ones? Agriculture? Industrial? Dams? What are the current largest consumers of water in the Great Lakes area? (Irrigation 29%, Public Water Supple 28%, and Industrial 24%).  Who can use water from the Great Lakes?  Do they all have equal percentages of usage or rights to use the water? How is this determined (Current laws and regulations between the Great Lake states and Canada state that only states who are part of the Watershed may have limited usage of the water.) Should we sell water to other states out West?  Why or why not?  What about the international factors involved? 
Use slides #19 to #31 to examine how water is used, withdrawn, consumed and replaced in the Great Lakes Watershed Basin.
Slide #25 “Diagram Showing Inflow and Outflow Rates for Lake Michigan”

Slide #26 “Decline in Aquifer”
Slide #27 “Great Lakes Watershed Basin”
Slide #28 “Estimated Ground-water Withdrawals Rates”
Slide #29-30 “Sub-continental Divide and the Great Lakes Basin”
Slide #31 “The Importance of Ground Water in the Great Lakes Region”
What are the current levels of withdrawal/replacement.  Examine the possibilities of substainable water consumption in the Great Lakes Region. How does ground water supply affect levels of water within the Great Lakes.  
Homework:
Read article “Great Lakes Water Could Flow West” Friday, June 17, 2005 Milwaukee Journal and article “Water ???” 2005 Milwaukee Journal. (I am still trying to locate this newspaper article.)
In the science journal write 2 different perspectives:

First become a resident in a far west state such as Arizona or New Mexico.
1. Explain why you would like to purchase water from the Great Lakes.
Secondly, become a landowner/stakeholder within the Great Lakes Watershed Basin. 

1.  Write an explanation from a stakeholder as to why we can not or should not sell water to states or businesses outside the watershed. 

2.   Provide at least 3 criteria or regulations to support the amounts of water that are currently allowed to be removed from the Great Lakes.
Follow-up:
Students share their journal entries with the class by assuming the roles of stakeholder/purchaser.  Student must defend their position.  
Additional Classroom Activities:
Students may also want to investigate a very basic evaporation experiment to show how surface area and depth speed up or slow down evaporation.  Select two containers: one wide and shallow and one narrow and deep. Pour 500 mL of water in each container.  Stir in 4 tablespoons of salt.  Allow containers to sit near a window to evaporate.  (This should take less than a week.)  Each day discuss the amount of water that has evaporated from each container.  Students should notice that the wide shallow container evaporates faster and is similar to what is left of the shallow portions of the Aral Sea.  The deep narrow container evaporates slower ; this is similar to the deeper portions of the Aral Sea.  Correlations can also be made to the enormously deep Lake Baikal in Russia and Mongolia. This simple experiment show why portions of the Aral Sea dried up faster than other portions. 
Evaluation /Assessment:

1.  Worksheet
2.  Discussion/participation

3.  Journal entries and debate

TOPIC #3:  Conservation Treaty Proposal
Objectives:  


1.  Utilize the www.h2ouse.org website to analyze and identify 5 areas of improvement for their home.

2.  Produce a sample conservation treaty proposal for their parents. 

3.  Present the proposal to their parents and take action.


4.  Evaluate and reflect on their success and challenges of implementing the items in the proposal.
Time Allowance: Two class periods, homework. Follow-up and reflection one month later.
Resources / Materials: 

A brief background and information summary will be provided by the teacher regarding international environmental organizations, their impacts and challenges. Information may be obtained from the text: “International Environmental Institutions and Regimes”. 
Use of websites listed below.

Student Science journals
Websites:

www.h2ouse.org
www.rubrics.com
DAY ONE:
Activity:
Students will explore and examine the www.h2ouse.org website searching for 5 appliances or equipment within their own home that they feel can financially and feasibly be improved in the next month.  
Students will make a list of these 5 items.
Students will click on the appliance/item to pop up the fact page then print out the page. 

Homework:
Using this printed information, students will draft a treaty proposal for their parents including:

Name if item to be addressed. 

Facts and current water consumption/waste of this item.

Approximate cost of fixing/replacing the item.

Ecological and monetary ($) benefit or replacing this item. (This is their selling point!)

DAY TWO:
Activity:
Students must include a time table for their parents to complete the process of improving these items along with an agreement clause or incentive for completing the proposal or fee system for not complying with the proposed treaty.  Students will provide a section for the parents to debate or provide changes in the proposal. 

Homework:
Students will be given one weekend to present the treaty and provide a short verbal update on Monday along with the parent’s signature indicating they have received and reviewed the treaty. 

Follow –Up

Students will have one month to implement the changes proposed in the treaty.  A follow-up session will be held to allow students to evaluate and reflect on their success and challenges of implementing the items in the proposal.

Students will:

* Use a blue highlighter, students will highlight the sections of the proposal that were successfully implemented.  (Parent signature is required to verify this.)

* Use a green highlighter, students will highlight the sections of the proposal that were not successfully implemented. 

In the science journal, students will:

* Describe the benefits and personal gratification for having successfully implement items. 
* The unsuccessful items will be listed along with an explanation as to why they were not obtained and modifications for future implementation/changes. 

* Write an explanation describing how this activity is similar to international environmental governing body’s challenges. 

* State the three most important lessons they have learned from this activity. 
* Share this summary with their parents and obtain a signature verifying that it was shared.

Evaluation /Assessment:

1.  Successfully use the website to select and list 5 items
2.  Printouts from the website

3. Written treaty proposal
4.  Verification (signature and written parent response) that the treaty was presented/recieved.

5. Written reflective evaluation and parent signature.
Modifications:

Students with limited English abilities may choice to use the Power Point Program or Inspirations Program webbing program to list information along with visual data instead of lengthy written text. 

The EPA website also provides an elementary level “Conservation Home” example for cognitively challenged students.  After playing the games and activities on this site, students should be able to select changes they can make around their home.  The teacher will need to provide more feedback and assistance in creating the modified written proposals by possibly providing a basic template for students to fill-in information. 
TOPIC 4#:   Wrap-Up and Community Connection:
Objectives:  


1.  Student essay to be sent to legislators
Time Allowance: One class period, homework. 

Resources / Materials: 

Provide students with access to the internet, Power Point Slides used for this class as well as the website names and addresses.  Students may use any of the materials they developed or used during this unit. 
DAY ONE:

Activity:
Review the information studied in this unit.  

In their science journals students will list the 3 most important impacts they felt from studying this topic.

Lead students to take action by informing others such as their legislators.

Provide rough draft tools such as Inspirations Webbing Program and Outline Drafting tools.  

Provide time for draft writing and peer feedback/input. 
Student will write an essay summary incorporating a brief explanation of the Aral Sea disaster and conservation ideas for preventing such a disaster in the Great Lakes Region.  Students will be encouraged to also include maps, graphs, and diagrams in there essays.  Students with limited language may use either the Power Point Program incorporating an outline format with graphics and resources from the internet or the Inspirations Graphic Organizer and Webbing Program along with inserted graphics from the internet.  Essays will be sent to our local Legislators.  

Homework:

1.  Students will be given several days to complete the essay and editing process.  
Final essays will be mailed to a state or local legislator of their choice. 
Evaluation /Assessment:

1.  List of impacts
2.  Rough Draft

3.  Final copy of essay

