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OVERVIEW
 This is a unit that focuses on water and the need to recycle and reuse it in a responsible manner.  Students initially learn the distribution of water throughout the world and the finite amount of freshwater available for human use.  They then learn and investigate threats to our water supply.  As a culminating activity, students are asked to make decisions about the use of the Great Lakes and St. Lawrence River basin waters.  

 

CONTENT KNOWLEDGE 

	Declarative 
	Procedural 

	 Explain the division of saltwater and freshwater in the world
	 Test pH and classify a sample as acid/base/neutral

	 Explain each step of the Water Cycle
	 Accurately measure with a graduated cylinder

	 Will be able to sequence and explain the steps of water purification
	 Calculate the effects of pollution on a biomass pyramid

	 Will be able to sequence and explain the steps of sewage treatment
	 Create an accurate bar graph

	 Give examples of materials that are permeable and impermeable to water flow
	 Interpret a bar graph

	 Explain how underground water travels through permeable and impermeable layers
	 

	 Classify pollution as point/nonpoint and explain each
	

	 Explain the effects of dilution on water pollution
	

	 Will be able to define acid rain and explain its effects
	


ESSENTIAL QUESTIONS
 What will happen if we pollute all of our water??????

 

CONNECTIONS TO NYS LEARNING STANDARDS
List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s) 
Standard 4
Key Idea 7

Human decisions and activities have had a profound impact on the physical and living environment.

Introduction: The number of organisms an ecosystem can support depends on the resources available and physical

factors: quantity of light, air, and water; range of temperatures; soil composition. To ensure the survival of our planet, people have a responsibility to consider the impact of their actions on the environment. 
Performance Indicator 7.1e


The environment may contain dangerous levels of substances (pollutants) that are harmful to organisms.  Therefore, the good health of environments and individuals requires the monitoring of soil, water, air and taking steps to keep them safe.  

Performance Indicator 7.2d

Since the Industrial Revolution, human activities have resulted in major pollution of air, water, and soil.  Pollution has cumulative effects such as acid rain, global warming, or ozone depletion.  The survival of lining things depends on the conservation and protection of Earth’s resources.  

English Language Arts Standard

Standard 3: 

Students will read, write, listen, and speak for critical analysis and evaluation. As listeners and readers, students will analyze experiences, ideas, information, and issues presented by others using a variety of established criteria. As speakers and writers, they will present, in oral and written language and from a variety of perspectives, their opinions and judgments on experiences, ideas, information and issues.
INITIATING ACTIVITY
 
Since Ogdensburg N.Y. is located on the St. Lawrence River, students view the video The Mighty St. Lawrence: A History of Neglect and a Community Effort to Heal the Water and complete a Word Splash of terms related to the river, its history and importance to the people of the St. Lawrence River valley.  Use cooperative pairs and list five words then narrow down to three words to share with the class.

LEARNING EXPERIENCES
In chronological order including acquisition experiences and extending/refining 
experiences for all stated declarative and procedural knowledge.
	Day 1
	Initiating Activity

	Day 2
	Lab: “All the Water in the World” Key Terms for this week “Why is Water Important” and review questions.  PH World’s Water Resource Guide Pgs: 16-17.  Write meaning loaded sentences for key terms.

	Day 3
	Review yesterday’s material Water Cycle information and review. Calculating the net movement of water through the water cycle.  Finger plays of the water cycle.  PH World’s Water Resource Guide Pgs: 24-25, 26.

	Day 4 
	Quiz on the Key terms for this week and the Water Cycle.  Read Discover the Wonder Pgs E10-13.  Use flowcharts to sequence the steps of water purification and sewage treatment.

	Day 5 
	Review water purification and sewage treatment.  PH World’s Water Resource Guide and review Pgs: 72-73

	Day 6
	Introduce Key terms for week 2.  Cooperative pairs to find definition for the vocabulary terms.  Lab Clay and Water Don’t Mix demonstrates that clay makes an impermeable layer and leave out for student observation the remainder of the unit

	Day 7
	Pollution and Our Water Discover the Wonder Pgs E18-21 and PH World’s water and review Pgs 56-57.  Work in pairs to complete a study guide organizer.

	Day 8
	Lab: “Pollution Point vs. Nonpoint”.  Students make models of point and nonpoint pollution sources and draw what they look like then classify other items as point or nonpoint sources of pollution.

	Day 9
	Quiz on the key terms.  Review point and nonpoint.  Students work in pairs to come up with three examples, classify them then share with the class.

	Day 10
	Guest Speaker: Pat Burdick St. Lawrence Aquarium and Ecological Society.  The Great Lakes and St. Lawrence River basin and its history/future.

	Day 11
	Accumulation of Pollution as you move up the Biomass Pyramid.  Discover the Wonder Pgs F37.  Calculate the accumulation of pollution in a biomass pyramid.  Guided practice in class in pairs and review questions for homework.  

	Day 12
	Lab: “Is Dilution A Solution To Water Pollution?” Graph results.

	Day 13
	Review Biomass calculations Use new food pyramids including amount consumed and duration of exposure. 

	Day 14
	Introduce Acid Rain and Ph scale and demonstrate pH indicator.

	Day 15
	Quiz on Biomass, Point vs Nonpoint Sources, and pH 

	Day 16
	Lab: Water Testing of Waters from the Great Lakes and St. Lawrence River basin.  Plot data on bar graphs.

	Day 17
	Balancing Water Needs. and review PH Resource Guide pgs76-77.  Who’s Water Is It? Pg 78.

	Day 18
	Review Who’s Water Is It.  Introduce the meaningful use task: “The Great Lakes and St. Lawrence River Basin”

	Day 19
	Students work in pairs on MUT

	Day 20
	Students work in pairs on MUT

	Day 21
	Students work in pairs on MUT

	Day 22
	Presentations of Posters Videotaped

	Day 23
	Presentations of Posters Videotaped

	Day 24
	Review organizer of all concepts

	Day 25
	Assessment based on applying the concepts of the unit (test). 


CULMINATING PERFORMANCE 
Include rubric(s)
[image: image1.wmf] 

The Great Lakes and St. Lawrence River Basin

(Here Today, Gone Tomorrow)

Although the Great Lakes and the St. Lawrence River seem vast and powerful, they are in delicate balance with the climate and watersheds that support them. Unfortunately in the past 50 years, humans have significantly altered the area so that its survival is now in danger.  

Increasingly reliable projections of climate change effects on the Great Lakes indicate a possible two-foot drop in average water levels within thirty years. U.S. national population and economic trends point to long-term water shortages in the South and Southwest. With 20 percent of the world’s fresh water and 95 percent of North America’s fresh water, the Great Lakes region is a target for quenching continental and global thirsts. 
The Great Lakes are critically important to the well being of the United States. More than 30 percent of the U.S. population lives in the eight states bordering these lakes and more than 25 million people depend on the lakes for their drinking water. Each of the Great Lakes states has identified the lakes as one of their most valuable natural resources.  International law defines water as a commodity of economic value.

By 2025, up to two-thirds of the world’s population will face water shortages.  A large world commercial water market could be realized soon. Already a company is shipping water out of Norway by towing it in large fabric bags across the ocean to Cyprus. A Canadian company wishes to export water from a Newfoundland lake to the Middle East by tanker.

Misuse of Water

Meanwhile, over the decades, the many governments and private institutions and citizens of the Great Lakes basin have been misusing water because it is so abundant. The region’s agricultural producers employ wasteful irrigation practices. The region’s towns, cities, counties, and regional townships often fail to repair substantially leaking drinking water supply systems. The region’s industries commonly fail to even consider techniques for reducing their often large water use requirements. The region’s governments do not vigorously promote conservation by institutional and individual users

The Damage We Cause

· Drying out or altering water movement in streams and wetlands so that habitat is effectively destroyed for many species of plant and wildlife 

· Lowering groundwater levels, causing dry wells for farmers and communities

· Accelerating runoff and soil erosion and therefore the need for expensive and disruptive dredging to keep commercial and recreational activities viable 

· Disrupting the cultures of water-centered communities, especially tribal communities 

· Adding to, concentrating and re-releasing contaminants in water

· Human-induced climate change (global warming), which is predicted to result in a substantial drop of up to two feet, or more than half a meter, in the average water levels in the Great Lakes and St. Lawrence River basin

· Basin agriculture, whose practices lose 70 percent or more of irrigation water to evaporation

· Companies that envision selling water or facilitating the movement of water from the Great Lakes and St. Lawrence River basin to the Mississippi River basin, the South and Southwestern United States, and the Middle East

· Severe water shortages in other parts of the continent and the world, which in the long term may result not only in export schemes but also in an influx of people and industry to the region because of its abundant water supplies.

Fundamental Principles We Must Remember

1. All water is valuable. Humans and all living things in the ecosystem need water to survive and they use water repeatedly. Water flowing from the ground or major rivers into the open lakes and out the St. Lawrence River is never going to waste. Removal of any water or disruption of its natural flow in any given place will ultimately affect species that depend on that water and its natural movement. 

2. The waters of the Great Lakes and St. Lawrence River basin are finite. Rain and snow, surface water runoff, and groundwater inflows renew only about 1 percent of the water in the Great Lakes each year. Scientists warn that this renewal rate may decline due to climate change. 

3. The waters of the Great Lakes and St. Lawrence River basin underlie a single ecosystem. Managing the region’s waters comprehensively, according to the principles outlined in this document, is essential to preserving basin waters for the material and spiritual sustenance of future generations, and for the survival of the region’s plants, fish, wildlife, and unique assemblages of life found in eco-communities such as coastal marshes.

The Solutions:

Should Water Use Be Regulated?


Who owns the water?  For years, water has been free to anyone who dug a well on their property.  Many people are used to owning shoreline property and assume that the water goes with it.  Should government develop a water usage tracking system and regulate water use?  This would be expensive and would result I higher prices for all.  Higher prices to farmers and industry would result in higher prices to consumers along with higher water prices.

Should Farmers Change Their Practices?

Current practices allow 70% or more of the irrigation water to evaporate off the fields.  Should farmers be allowed to continue these practices?  Should they be made to use more efficient irrigation systems?  These systems are costly to install but in the long term, they save both water and money.  Should farmers “dry farm” or use only rainwater to keep the soil moist?  Dry farming is unpredictable and often results in smaller harvests.  Consumer prices will be affected.

Should Industry Change Their Practices?

Industry uses large amounts of water in their manufacturing processes.  Industry withdraws the large quantities of water then discharges it after use.  Industry as a whole does not reuse the water.  Programs to reuse the water would be costly to develop at first but are likely to save both money and water in the long run.  The cost of this technology would be passed on to the consumer.  

Should Water be Exported Out of the Area?

Should we send water to areas of the world that desperately need it?  Should the aid be in the form of physical water or in the form of water conservation strategies and technology to assist with reforestation and water protection management?  If water is exported out of the area, who pays for the transport and collects any profits?  Should only government be able to export water or should private companies be able to do so as a business?  Should water only be exported in the U.S. or worldwide?
Should Desalination Technology Be Developed and By Whom?


Our world’s water is 97% saltwater.  Current technology is not sufficiently developed to allow the removal of the salt to allow drinking of the water. Should this technology be developed?  If so, who should be responsible for developing it?  Should the U.S. and Canada develop it because they have the largest coastlines?  Many smaller countries have a large proportion of coast to non-coast when you look at their size.  Current technology is expensive and the development of more technology will be even more expensive.  
Should Current Use Continue?

Some residents of the Great Lakes and St. Lawrence River basin feel we should continue our present practices.  They feel people today should not have to suffer for future generations.  New sources of water may be discovered or better irrigation techniques developed or better methods of desalination developed.  

You Decide:

1. Identify the big overall problem.  What is the underlying issue with the Great Lakes and St. Lawrence River basin?  Explain the problem in your own words.
2. Analyze the options.  Make a chart of the solutions.  For each solution, include the advantages, the drawbacks, who benefits and who suffers.

3. Pick one of the solutions to assist the Great Lakes and St. Lawrence River basin. For your choice, make a poster that supports the solution.  You must include a description of what the solution is, the advantages (at least 2), the disadvantages (at least 2), who benefits, and who suffers.  Your poster needs to persuade others to see your point of view.  Your poster must have a title and byline.  (Consult the grading RUBRIC)

4. Your poster will be presented to a group of people concerned with the health of the Great Lakes and St. Lawrence River basin (your class and invited guests).  Presentations will be videotaped.  

The Overall Problem Is: __________________________________________________

_____________________________________________________________________

_____________________________________________________________________

	Solution
	Advantages (2)
	Disadvantages (2)
	Who Benefits
	Who Suffers

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Name(s) ______________________________________________________________

Name(s)__________________________________________________

RUBRIC for The Great Lakes and St. Lawrence River Basin

Problem explained in your own words.
In own words and correct


3 pts







Copied or incorrect


2 pts







Copied & incorrect


0 pts

Chart of solutions completed (6 solutions)


Solutions



1 pt each for all six


_____


Advantages (2)



1 pt each for all six


_____


Drawbacks (2)



1 pt each for all six


_____


Who Benefits



1 pt each for all six


_____


Who Suffers



1 pt each for all six


_____

Poster


One solution



Poster based on one solution

5 pts







Not based on one solution

3 pts


Advantages



At least two listed


4 pts







Only one listed



2 pts







Omitted



0 pts


Drawbacks



At least two listed


4 pts







Only one listed



2 pts

Omitted



0 pts


Who Benefits



Accurately listed


4 pts







Inaccurate



2 pts







Omitted



0 pts


Who Suffers



Accurately listed


4 pts







Inaccurate



2 pts







Omitted



0 pts


Title




Present and creative


4 pts







Present and ordinary


2 pts







Omitted



0 pts

Byline









2 pts

Persuasive Style


Very Persuasive


5 pts






Somewhat persuasive


3 pts






Informational only


1 pts

Neatness



Neat and balanced on the paper
5 pts






Sloppy or unbalanced


3 pts






Sloppy and unbalanced


1 pts

Presentation




Good voice and poise


5 pts







Soft spoken or overly nervous

3 pts







Soft spoken and overly nervous
1 pts

Requirements completed 


On time



5 pts







One day late



3 pts







Two or more days late


1 pts

Lack of respect for others presentations.
Negative (-)1 pt per instance.

_____







Total out of a possible 80

______







Total Score:

PRE-REQUISITE SKILLS
This is an introductory level unit suitable for grades 5-8. 

Math: graphing skills are necessary. Multiplying double digit numbers and multi-step problems.

Keyboarding and use of the Internet would be helpful but not required.  Lab skills are necessary for pH testing. 

MODIFICATIONS
“For visually impaired children:

“Is Dilution A Solution To Water Pollution” lab –use peppermint extract rather than food coloring so the child can taste the samples rather than observe the color.

“Point vs. Nonpoint Pollution Sources” build models out of salt clay so the child can feel the difference.

Cooperative learning is used throughout the unit so students with disabilities can be paired with students without disabilities.

The students IEP should be consulted and individual accommodations made as necessary.

UNIT SCHEDULE/TIME PLAN
This unit takes approximately 5 weeks to complete.  Students are required to study nightly for approximately 10-15 minutes and additional time will be necessary to complete graphic organizers and review work.

TECHNOLOGY USE
Internet with connection to the classroom T.V. to access current information on the Great Lakes and St. Lawrence River Basin.  

Video The Mighty St. Lawrence: A History of Neglect and a Community Effort to Heal the Water
Videotaping student presentations.
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